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1 Preface
1.1 About this Manual

This manual is the user documentation of the open source part of the OpendTect
seismic interpretation system. In this document detailed information on windows
and parameter settings are described. The lay-out follows the organization of the
software menus. Information about attributes and filters is given in Appendix A.

This document was written using MadCap Flare. Two versions are published: an
html manual for online use and a pdf version for printing. The html manual comes
with the OpendTect software when it is downloaded from the OpendTect Installer.
Both the html and pdf manual can be separately downloaded from the doc-
umentation of the dGB website.

While every precaution has been taken in the preparation of this manual, it is pos-
sible that last minute changes to the user interface are not reflected in the manual,
or are not described accurately. Please help us improve future editions by reporting
any errors, inaccuracies, bugs, misleading or confusing statements you encounter.

Please note that apart from this user manual, the following additional doc-
umentation manuals exist that can be accessed from the Help menu or downloaded
from the same documentation on the dGB website:

User documentation commercial parts:

OpendTect Pro and dGB Plugins
ARK CLS Plugins
EarthWorks & ARK CLS Plugins

Other Manuals:

How-To Instructions - a new document in version 6 that describes How-To apply the
software effectively.

Training Manual - comes with a 3D data set for self-training. Download from the doc-
umentation

Administrator's Documentation

Programmer's Manual with Class Documentation
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1.2 Release Notes

This is the user documentation for release OpendTect v6.6 - an open source post-
processing, and seismic interpretation system created by dGB.

OpendTect is released via the internet. Users can download the software from the
OpendTect website. It will run without license protection.

OpendTect v6.6 is released under a triple licensing strategy:

Under the GNU GPL license.
Under the OpendTect Pro license.
Under an Academic license.

Under the GNU GPL license OpendTect is completely free-of-charge, including for
commercial use.

The OpendTect Pro license gives commercial users access to OpendTect Pro, the
commercial version of OpendTect. OpendTect Pro offers extra functionality and
allows commercial users to extend the system with additional (closed source) com-
mercial plugins that can either be purchased or leased. The commercial parts of
OpendTect are protected by FlexNet license managing software. To obtain a
license key for OpendTect Pro and the plugins please contact dGB at info@dgbe-
s.com.

Under the Academic license agreement universities can get free licenses for
OpendTect Pro and commercial plugins for R&D and educational purposes.

OpendTect is currently supported on the following platforms:

Linux (64bit)

* Windows 10 and 11 (64bit)

Mac OS X 10.14 (Mojave) and 10.15 (Catalina)

For more information please see the System Requirements.
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1.3 About OpendTect

The OpendTect suite of software products consists two parts: an open source part
and a closed source part.

The open source part is called OpendTect. This is a seismic interpretation software
system for post-processing, visualizing and interpreting multi-volume seismic data,
and for fast-track development of innovative interpretation tools.

The closed source part is called OpendTect Pro. OpendTect Pro offers extra func-
tionality for commercial users. This system can optionally be extended with a set of
commercial plugins that are for sale and rent. The plugins offer unique seismic inter-
pretation workflows for specialist work.

Commercial users can create their own system by picking and choosing from an
extensive list of commercial plugins. Bundles of plugins have been combined into
bundles that are made available against discounted prices. The following bundles
exist:

Geoscience

Machine Learning
Attributes & Filters
Sequence Stratigraphy
Inversion & Rock Physics

1.4 Copyright

The information contained in this manual and the accompanying software programs
are copyrighted and all rights reserved by dGB Beheer BV, hereinafter dGB. dGB
reserves the right to make periodic modifications to this product without obligation to
notify any person or entity of such revision. Copying, duplicating, selling, or oth-
erwise distributing any part of this product without any prior consent of an author-
ized representative of dGB is prohibited.

OpendTect license holders are permitted to print and copy this manual for internal
use.
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2 Getting Started

2.1 System Overview

OpendTect v6.6 is a project-oriented seismic interpretation system. Projects are
organized in Surveys - geographic areas with a defined grid that links X,Y coordin-
ates to inline, crossline positions. 3D seismic volumes must lie within the defined
survey boundaries. 2D lines and wells are allowed to stick outside the survey box. It
is possible to load multiple 3D volumes with different orientations, bin-sizes and tem-
poral sampling rates into one survey. Volumes that do not match the defined inline,
crossline survey grid parameters are rotated and re-sampled onto the grid.

In addition to 2D and 3D seismic data OpendTect also manages prestack seismic
data, well data (tracks, markers, logs), horizons, faults, fault-sticks, geobodies,
mute functions, velocity functions, pointsets, polygons, and wavelets. All of these
can be imported and exported using standard file formats. OpendTect's internal
format is called CBVS (Common Binary Volume Storage) format but it is not
required to use this format. OpendTect operates equally well on data in SEG-Y
format that only needs to be scanned once. (OpendTect Pro users have direct
access to the Petrel* data store and they can license Workstation Access to facil-
itate 10 to and from SeisWorks/OpenWorks and GeoFrame-IESX data stores.)

Multiple OpendTect surveys can be stored in the OpendTect Survey Data Root dir-
ectory that is created at installation time. Survey Data Root directories can also be
created from the Survey Setup Window (under the Survey > Select/ Setup menu).

OpendTect supports 2D and 3D viewers. 3D viewers can display data in two-way
time and in depth, and flattened along a horizon. Transformations are done on-the-
fly. 2D viewers exist among others for seismic data, well logs, cross-plots, and
prestack gathers. (Commercial users also benefit from a basemap and depending
on which plugins they have from 3D Wheeler scenes, well correlation panels, semb-
lance gathers and more.)

* Petrel is a mark of Schlumberger.
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OpendTect Applications
OpendTect can be used among others:

To perform 2D and 3D seismic data interpretations - horizons, faults, geobodies.

To evaluate attributes and to compute attribute volumes (/ sections in the case of 2D
seismic).

To enhance seismic data with various poststack filters.

To visualize prestack gathers and to compute AVO attributes.

To process grids and logs.

To find relationships between seismic data and wells and to predict reservoir prop-
erties.

As a platform to develop new applications or plugins.

Attributes

OpendTect started life as an attribute and pattern recognition system. Attribute ana-
lysis remains one of the core competences of the system. Attributes (and filters) are
evaluated interactively by applying the attribute to a display element. Calculations
are done on-the-fly and it is possible to movie-style evaluate attribute (filter) para-
meters. OpendTect supports an extensive range of standard and unique attributes
and filters that can be combined in any way by computing attributes from attributes.
You can also create your own set of attributes and filters by using maths and logic
(IF..THEN..ELSE, ..AND.., ..OR.. etc.).

OpendTect works with an active attribute set (You can auto-load an attribute-set
which will be active the next time you open the survey. Do the following: open an
attribute set window, then select File > Autoload Attribute set). Only attributes in the
current active set can be used to make displays.You must select an existing attrib-
ute set or create a new one before you can apply attributes. If you wish to test a dif-
ferent attribute or, in case you simply wish to change the parameters of an attribute,
you can do so by modifying the current attribute set.

Multi-machine Batch processing

Attribute computations can be time-consuming, which is why on-the-fly computation
is not always efficient. Retrieving data from a stored volume is much faster. Attribute
volumes can be processed in batch mode on a single computer or, on all computers
and clusters OpendTect has access to. Multi-machine processing requires a bit of
extra work in the installation but it is highly recommended in a professional setting.
How to prepare OpendTect for multi-machine processing is described in the System
Administrator's Documentation.
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Memory

OpendTect does not load all data from current projects to memory (RAM), unlike
other Seismic Interpretation Software. Only the necessary data is loaded in RAM
and released as soon as possible. For instance when displaying a stored 3D data-
set along an inline only the traces of that inline are read from disk, converted and
sent to the visualization. When a seismic attribute is displayed along that inline, all
inputs are read from disk before the computation starts. Only the required inline and
possibly some extra traces (if the attribute uses a lateral stepout) are loaded. As a
result browsing inlines, crosslines, Z slices can be slow as it will systematically read
data from disk.

Performance can be improved drastically by explicitly pre-loading (parts of) data-
sets in memory (see pre-loading chapter), and to a lesser degree by storing data on
a Solid State Drive (SSD) instead of storing on a traditional magnetic harddisk drive.
Pre-loading is forced and automatically done by some batch calculations like all
volume builder processing steps. Also OpendTect’'s 3D horizon auto-tracker
requires pre-loading of data. For other workflows pre-loading is not mandatory but
preferred. For example, visualization along random lines, and attribute calculations,
are much faster when data is pre-loaded.

Some modules, which require large amounts of memory to be allocated (like pre-
loading) will check available memory before allocating the required space. If require-
ments exceed available free memory an error-message is returned. The software
only checks the physical memory (RAM). However, most operating systems also
support virtual memory, which extends the physical memory with space reserved on
attached devices (harddisks and/or removable disks). SSDs exhibit very high
input/output speeds even up to a point that SSD 10 speeds approach RAM |/O
speeds. Consequently, SSDs offer a cost-effective solution to increase a system’s
virtual memory to several TerraBytes (TB). OpendTect supports using virtual
memory through an environment variable OD_USE_VIRTUALMEM that needs to
be setto “Yes”.

Please note that it is strongly recommended to exclusively assign SSDs for virtual
memory usage. OpendTect may become unresponsive if you assign traditional mag-
netic harddisk drives. A short tutorial for Windows is given here.

Finally, please note that available - and free memory amounts are displayed in the
lower-right corner of the main OpendTect window. The returned figures are for the
total memory (physical + virtual) that is available / free.

User Interface
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OpendTect's user interface is centered on an area that holds one or more 3D visu-
alization scenes. Each 3D scene has its own display tree from which the user con-
trols and manipulates the content of the 3D scene. The tree is NOT a reflection of
the project database! Instead it reflects which data is shown in each display ele-
ment. Data in a display element can be retrieved from the project database, or it can
be computed on-the-fly (attributes, volume builder processing flows, neural network
outputs). Display elements can hold up to eight layers of information. This feature
allows co-rendering of attributes and is especially useful when used in combination
with (semi-)transparent color bars.

) OpendTect V6.4.2/winé: F3_Demo_2016.training_v6 - [Scene 1] = Eos =%~
7 Survey Analysis Processing Scene View Utilities Help Menus | =
Q i e ‘ L = h - E - | General lcons
In-line 425 © Stept 7 -* 45( I I- 1 Seis
. = = — : =
% =l .—.;Q " z‘} ']%' | N Plugins lcons
Tres scena 1 -] =
Q Elements Caolot if .
L = Scene 1 L=
4 iy In-line ¢
& 4 7 435 !
. +| 4 Dip steere_.. 11 1
= # Cross-line Tl
& Z-slice e
- ® volume -6
. - ~ Random Li &‘
A,

Display |® 3D Horizo

lcans 2D Horizon Ij
Fault -
- FauliSet f
- ).
FaultStickSet
ﬁ & Body
- L Well
o T !
kP = PointSel
[ Palygon
¥ Shapefile
| l | =y Prestack Events
E‘ Annotations
I
£
. n f L Memory Info
425/676 (515015, 6081941, 931.6) Value = 1983 In-line: 425 [free mem] 3.9/7.9 GB .ﬁ\j F

To populate the 3D scene the user should right-click on the tree element and select
the data. Attributes (neural networks) can only be selected if an attribute set (neural

network) is defined (uﬁ , A3 3o, <30 icons, respectively). Many display elements (in-
lines, cross-lines, Z-slices, random lines, horizons, 2D lines) can also be displayed

and interpreted using flat (2D) viewers (E, T’"‘:). OpendTect Pro users can populate

a 3D scene and open 2D viewers via the basemap (‘% icon).
At the top of the OpendTect main window you will find a series of menus from which

various processes are started. Many processes can also be started from icons,
which is faster and therefore more convenient.

-29-



2.1.1 Distributed Computing & Parallelization

To speed up processing time OpendTect supports batch processing of attribute
volumes and other computer intensive processes. The user has the option to run
batch processes on all computers (Linux, Mac or Windows operated workstations
and clusters) in the network. Distributed computing is highly recommended in oper-
ational settings. Corporate users are advised to contact their system administrator
to enable multi-machine processing. Please see the System Administrator's Docu-
mentation for details.

In addition to distributed computing OpendTect also supports multi-threading (par-
allel processing) of many algorithms. A thread of execution is the smallest unit of
processing that can be scheduled by an operating system. It generally results from
a fork of a computer program into two or more concurrently running tasks. The imple-
mentation of threads and processes differs from one operating system to another,
but in most cases, a thread is contained inside a process.

Multi-threading allows multiple threads to exist within the context of a single or mul-
tiple process. These threads share the process' resources (such as memory) but
are able to execute independently.

OpendTect uses the power of multi-threading to run different applications in data
loading, visualization, processing etc...

Processes that use Multi-threading

Dip-Steering Algorithms

Compute a Steering Cube with Completely re-designed in

BG Steering Nov. 2015

Compute a Steering Cube with FFT Completely re-designed in
Nov. 2015

Apply Full Steering dip-steering in attrib-
utes and filters

Apply Central Steering in  attributes
and filters

Attributes

Convolve (all except Wavelet option)
Curvature

Dip Angle
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Velocity Fan Filter (=DipFilter)

Energy (all except Gradient option)

Event

Frequency Filter multi- threading imple-
mented in March 2014
Frequency multi- threading imple-

mented in March 2014

HorizonCube Data

HorizonCube Density

HorizonCube Layer

Hilbert

Instantaneous

multi-threading improved in
March 2014

Local Fluid Contact Finder

Maths (except when expression is recurs-
ive)

Polar Dip

Position

PreStack

Reference

Scaling (all except scaling type AGC and
stats type = detrend)

Semblance

Similarity

Spectral Decomposition

multi- threading imple-
mented in March 2014

Texture

Tutorial

Volume Statistics

Processes that do not (yet) use multi-threading

Attributes

Constant Steering

Convolve (Wavelet option)

DeltaResample

Energy (Gradient option)

Event Steering
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FaultDip

FingerPrint

GapDecon

HorizonCube Curvature

HorizonCube Dip

HorizonCube Spacing

Horizon

Match Delta

Maths (recursive expression)

Perpendicular Dip Extractor

SampleValue

Scaling (scaling type AGC and stats type =

detrend)
Shift
*multi- threading implemented

**multi-threading improved in March 2014
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2.2 Toolbars

Many OpendTect processes can be launched most easily by clicking the cor-
responding icon. We distinguish two types of icons:

Icons that perform one specific action, e.g. ®> moves the current display element
(inline, crossline, Z-slice) N-steps forward.

Icons that open a menu with multiple options, e.g. | launches either the 2D attributes
-, or the 3D attributes - definition window.

Icons are organized in toolbars. Some toolbars are always present, others only
appear when their action is appropriate. For example the display element toolbar
(upper left corner) only appears when a display element in the tree is selected and
its content varies with the type of display element.

Please note that if you are missing icons in your version of OpendTect then you are
probably running a version without (some of) the commercial plugins.
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2.2.1 OpendTect Toolbar

The OpendTect toolbar contains icons to launch OpendTect specific modules:

L YRR -

& starts the Survey definition module
+| starts the Attribute module 3D or Attribute module 2D
Y starts the 3D output module or the 2D output module
‘ starts the Volume builder
£ starts Attribute vs. Attribute crossplot or Attribute vs. Well Data crossplot
= leads you to the Rock Physics library
"X starts the PDF-3D Plugin*

serstarts the import utility

* These are commercial plugins, that are available under license.
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2.2.2 Manage Toolbar
-ﬁil ﬁ: -+ '.:I:.J :‘:;J Q.J Jll El Q

From the manage toolbar you can start management utilities to copy, delete, and
rename various data objects in your OpendTect project.

i Opens the Seismics Manager (options for 3D, 3D Prestack, 2D and 2D
Prestack)

*, Opens the Horizons Manager (options for 3D and 2D)
T, Opens the FaultStickSets Manager

A Opens the Well Manager and the Well Data Management interface. This is also
the place to create new logs using OpendTect's rock physics library.

2 Opens the PointSet/Polygon Manager
@ Opens the Bodies Manager

Ay Opens the Wavelet Manager

¥ i+ Opens the Stratigraphy Manager

¢ Opens the HorizonCube Manager* (options for 3D and 2D)

* HorizonCube is a commercial plugin, available under license.
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2.2.3 Graphics Toolbar

N B A 2P Y )-BO-%IHHE

From the graphics toolbar you can start processes to manipulate the 3D graphics
window. The following options are available:
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¥ When this icon is visible, you are in Position mode. Click on the display element
you wish to move or edit. If the element is an inline, crossline or Z-slice, a frame with
handles (green squares) appears around the clicked element. The handles are
used to re-size the frame. Clicking and dragging inside the element is the way to
move the entire element in the in-plane direction. Tip: For accurate positioning of a
data element, use the Position option from the right-hand mouse button pop-up

menu in the tree, or press the position icon ’f‘-

1 When this icon is visible, you are in View mode. In this mode, you can rotate, pan
and zoom using Left-Mouse operations.

View Mode is a relic from the past. It is expected to disappear in future releases
because as of v6 rotate, pan and zoom are available in all modes (Position, View,
Interpretation) as Middle-Mouse operations, see: Mouse Controls.

& Resets the view to the position that was saved when you pressed the "save
home position" icon, one below.

& Saves the current view as the home position that can be recalled with the pre-
vious icon

1= Allows to reset the view such that all data are visible.

& Toggles the view between orthographic and perspective view.

W Use this icon to set the scene orientation to a particular 'standard' direction.
Options include 'View Inline', 'View Crossline', 'View Z', 'View North' and 'View North
Zl

f Will open the directional lighting dialog box.

. The display rotation axis is used to show/hide the N-E-Z (North-East-Z) ori-
entation arrows.

| Toggles the colorbar on and off.

] Opens the snapshot window, so that the user can grab pictures of the scene, win-
dow, and/or the desktop.
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% Sets the selection to polygon or rectangular modes and allows the user to select
an area (or elements within an area, i.e faults sticks...)

x/ For removal / deletion of selected elements.

HH Displays selected element only. When more than one element is displayed in the
tree, one can quickly view a single element and toggle between elements by clicking
the different elements in the tree.

El Tool to measure distances by drawing a polyline on an inline / crossline or on a Z-
slice. The tool returns horizontal distance (meters or feet), vertical distance (ms in
time survey or meter / feet in depth survey) and the inline or crossline distance
respectively. For time surveys the vertical distance is computed with a user-spe-
cified constant velocity.

# Measure Distance — O >

Horizontal Diztance (m) |I2I |

Vertical Distance (ms) |0 |

Vertical Distance (m) |0 |

Velocity (m/s) | 2000 |

Distance (m) | 0 |

InkCrl Distance |0 |0 |

Clear Line style ...

Clear line on Close

@
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2.2.3.1 Take Snapshots

w9 |t is possible to take different kinds of snapshots in OpendTect. Three options
are available: Scene, Window, and Desktop.

# Specify snapshot -

Select area to take snapshot
(® Scene
() Window

() Deskiop

O ok || O cancel| | @ Help

The Scene option allows the user to grab the displayed (selected) scene within
OpendTect.The OSG (OpenSceneGraph) 3D library is used, allowing the output pic-
ture to have a higher resolution than the screen resolution. Every element displayed
in the scene will be in the output picture, including the annotations (color bar, ori-
entation etc) if displayed. Any overlapping windows will be neglected.

You can change the image properties e.g. height, width, resolution etc. If you save
the settings, they will appear by default in all sessions next time you grab new snap-
shots. The 'Screen' parameters correspond to the parameters of the picture as dis-
played on your screen.
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= Create snapshot

_oEN

Get size from (@ Settings () Screen

Width | 6001 2]

Height 4910 2| pixels

Width | 152,4/% |

Height 124,712 cm

-

Resolution (dpi) 100 2]

[ ] Lock aspect ratio

Selectfilename

&) Select ..

Save as Default

() cancel | 9 Help
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fre Create snapshot = B

Get size from () Settings (@ Screen

Width 2254 '3 Height 1225 3 pixels

Width 59,64 % | Height 32415 cm ~
Resolution (dpi) |96 = | Lock aspect ratio
Select filename & Select ..

Save as Default 9 QK ) cancel g Help

The Window option grabs the whole window, including the sidebars. It can be either
the main window or any 2D viewer opened when the snapshot button was pressed.
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The Desktop option is similar and will snap the entire user desktop. Both options
use the Qt library for grabbing the picture. As a result the output is limited to the
actual screen resolution, and overlapping windows will appear on the snapshot.

fr Window grabber - B

Specify window and image file

Grab window OpendTect VB =

File Mame © Select ...

Image quality I:I 50

Arrange your windows before confirming

o 0K () Cancel ﬁ Help

fre Desktop grabber ==

Specify image file

File Name & Select .

Image quality I:I A0

Arrange your windows before confirming

0 0K () cancel | ﬂ Help
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2.2.3.2 Directional Lighting

f The directional lighting feature is used to illuminate the objects (displayed data)
at a specific inclination (or dip angle) and azimuth. The feature controls the main
headlight i.e. the intensity of the camera light and the intensity of the directional
light. The dialog is launched by clicking the icon shown above.

fr Light options = B

Set light options

Apply lightto  Scene 1 A
Turn directional light () On (@ Off
Camera mounted light
Light intensity (%) a0

Ambient intensity (%) 60

Directional light

G oK () cancel a Help
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fre Light options = B

Set light options

Apply lightto | Scene 1 A
Turn directional light (® On () Off
Camera mounted light
Light intensity (%) a0
Ambient intensity (%) | | 0
Directional light
Light intensity (%) 100

Dip (degrees) an

.:‘E_ff/:'l:

Azimuth (degrees)

Show polar diagram ...

G oK () cancel 9 Help

Directional light Dialog

The directional light dialog updates the scene instantly to reflect the changes made
to the properties. If the OK button is clicked, the changes are retained, whereas, the
Cancel button rules out all changes.
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Apply light to: The directional lighting is independent for each scene, i.e the selec-
ted scene will be illuminated. However, selecting the option All in the drop down list
will illuminate all scenes that are currently open.

Camera mounted light: Use this slider to change the percentage of intensity of the
camera light or the head light. 0% corresponds to total darkness while 100% cor-
responds to full intensity. Similar to the directional light dialog, the changes made to
the azimuth and dip are instantly reflected in the selected scene(s).

Intensity: Sets the percentage of the intensity of the additional directional light. 0%
corresponds to total darkness while 100% corresponds to full intensity.

Dip: This slider is used to set the dip value (in degrees) of the directional light. The
directional dip is limited from 0 to 90 degrees.

Azimuth: This slider is used to set the azimuth (in degrees) value of the directional
light. It can be any value from 0 to 360 degrees.

Show polar diagram: The azimuth and dip can be visualized using this diagram.

This diagram can be used in combination with the sliders of the main dialog in order
to position the directional light around the scene.
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fre Polar diagram = B

Set azimuth and dip

MO
330 30
300 60
60 130
270 a0
240 120
210 150
180
() Close

Polar diagram dialog

This is a dialog that displays the polar diagram for setting the azimuth and the dip
values of the additional directional light. The location of the pointer (the red dot)
determines the properties of the directional light. The pointer can be moved around
by using the mouse within the polar diagram. The azimuth value can be read off the
circumference of the outermost circle while the dip value is given by the location of
the pointer along the radius of the circle.
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2.2.4 Slice Position Tool

In-ling 425 > Step1 - - -

The slice position toolbar is used to position a display element (inline, crossline or
timeslice) and to step through a 3D volume with a user-defined step. The slice pos-
ition and number of steps are manually entered in the fields. The forward and back-
ward arrows of this toolbar are used to move the selected slice in increasing or
decreasing directions. The workflow is very simple. Add an inline in a scene. By
default, the slice is positioned in the middle of the survey box. Use the arrows to
move the inline position according to the given step.

A progress bar appears by default every time when a user moves the display ele-
ment. This can be avoided by changing the Personal Settings (Utilities, Settings,
Look and Feel). Provided the computer memory is sufficient it is highly recom-
mended to load the seismic data into memory (Survey, Preload). Progress mes-
sages are switched off for preloaded volumes!

Keyboard shortcuts can be used to ease the sliding: Keyboard shortcuts. The step
used will be the one specified in the slice position tool.
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2.3 Mouse Controls - Scenes and Graph-
ical Interaction

3D scene interaction
There are three interaction modes for 3D scenes, each has its own cursor:

Position mode for positioning and moving display elements (arrow cursor)
View mode for zoom, rotate and pan (hand cursor)
Interpretation mode for picking and editing data points (cross cursor).

Important notice: Historically OpendTect supported two main display modes: View
mode and Position mode (in older versions called Interact mode). The user

switched between these two modes either via the switch display icon ( 12 , L ), or by
pressing keyboard ESC. In version 6.2 and newer this is no longer necessary. All
view mode operations (zoom, pan, rotate) are accessible at all times via middle-
mouse button manipulations. We continue to support View mode - Position mode
for now but we expect that this mode of operation will be phased out in future. In any
case we recommend users not to use View mode and instead to use middle-mouse
button manipulations.

Zooming and Rotating views is also possible using the wheels in that appear in the
upper and lower left corners of the graphical area when you hover over these
corners with your cursor.

Short-keys & mouse-controls

Positioning, zooming, panning, rotating and interpreting data in the 3D scene are
core interactions in OpendTect which are done with mouse clicks and drags. Some
operations require holding a Shift or Control key while clicking. OpendTect supports
a range of short-keys to speed up various interactions. The default settings of the
most important short-keys and mouse-controls are given in the tables below:
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Pan
Rotate

Zoom infout

Activate element

De-activate element

Middle Click +Drag

shift + Middle Click+ Drag
Scroll Wheel

Ctrl+ Middle Click + Drag

Left Click
Left Click outside active element

Draggers —applied to Active Inline, Crossline, Z-slice or Random Line

Browse,/Resize Volume perpendicular-to-plane

Resize
Rotate (if possible)
perpendicular-to-plane

parallel-to-plane

Basemap

Inline
Crossline

Random line

Left Click+Drag in Active Volume
Left Click+Drag (green) Anchors
Ctrl + Left Click+Drag

Left Click+Drag

Shift + Left Click+ Drag

Main Short keys

Show all Shortkeys
Save selected object

Save as selected object
Undo /Redo

Togele / Print 3D graphics stats

Pop up Command Controller

Toggle between “infull”f “at section” selected item display
Forward
Backward

inline/crossline/z-slice

Shift+ 7
Ctrl+ =

Shift + Ctrl +s
Ctrl+ z f Ctrl +vy
E/G

Ctrl+ r

Pickseed

Remove seed/pick

Activate Polygon Selection

Multi Selection

Move Single Selection
New

Finish
Faultstick

Select (to edit)

Tracking menu
Autotrack
Retrack

Lock / Unlock
Clear Selection

Delete Selection

Left Click

Ctrl + Left Clickonseed/pick

U

v + Ctrl + Left Click

Left Click+Drag

Shift + Left Click

Double Left Click

Ctrl+ Left Click on existing fault stick (outside seeds)

Left Click on existing seed

orizon Tracking
Ctrl + Right Click

k

Ctrl +k

Fav

a

d

o_um_..n_._.mnn_U—.O




These tables assume a mouse with left and right buttons and a wheel in the middle.
Touch-pads, and other input devices will support similar functionality but the actions
might be mapped differently. Mouse controls and a number of short-keys can be
modified from Utilities menu > Settings> Look and Feel and Utilities menu
> Settings > Keyboard Shortcuts.

2.4 Color Tables

A colortable is a predefined group of color settings that can readily be applied to any
attribute. This group includes items such as the primary colorbar, undefined color
settings, color segmentation, and opacity. Changes made to the colortable are
applied universally to any item that uses that colorbar.

A colorbar is the specific colortable for a particular element's (line/horizon) attribute
that is displayed in a scene. Updating the colorbar can update the selected ele-
ment's attribute. The image below is an example colorbar:

-6219 I:I]EEd-E Al -

The colorbar is composed of four elements: the color display itself, the minimum
and the maximum value of the variation for the colortable (as it is defined for the cur-
rently selected item), and a set of colortables.

This drop down list of predefined colortables appears when the user clicks on the
name of the colortable being used in the colorbar (ex: Channels). If no item is selec-
ted in the tree, the colorbar will not show any value/range although it can be manip-
ulated. The colortable is manipulated by right-clicking on the colorbar.

The pop-up sub-menu contains several manipulation functionality. These are
described in the following:

Flipped

Ranges/Clipping ...
Manage ...

Set as default
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Flip causes the scale to be flipped. (The color assigned to the high value, now
becomes the color assigned to the low value, etc.)

Ranges/Clipping allows the user to change the range of the color scale, or clip a
certain percent of the scale. Please be aware that because of display time con-
suming, only 2000 random sampling points are by default used to clip data. The clip
values thus change from one data set to another.(An alternate method for clipping is
described in the Inline, Crossline & Z-slice sub-chapter).

®  Ranges/Clipping - =] x

Auto-set scale ranges ® Yes () Mo
Percentage clipped 2.5 2.5
Auto detect symmetry (@ Yes () No

[ ] Save as Default

O Apply | | ) Close 9 Help

Set as default sets the current color settings as the default color scheme for all ele-
ments in the tree.

Manage is used to modify the current colortable and to create new colortables with
the current one as a starting point. Colortables are modified by adding, removing,
changing colors, varying opacity, and defining the colorbar to be gradational or seg-
mentized. The effect of the changes on your displayed element can be seen dir-
ectly. Colortables can be removed from the list by pressing the Remove button.
(OpendTect Default colortables can not be removed). Moreover, the user can
import user-defined colortables by pressing the Import button.

Colortable Manager window
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The Colortable Manager window opens when the user selects the Manage option
described above.

fres Manage Color Tables - O

Add, remave, change color tables

Color table Status ol

Al Default

Amplitude clas... Own

Amplitude clas... Own

Blua Crwn

Brown 4grades  Default

CCB Default

Chimney Default

Contour Gradi... Default = F
Depth Default

DEpin JEEL Segmentation | Mone ~

CHI Default

Dip , JEEL LIndefined color Transp | 100% =
Double Rainbow Default

Doauble Tasty Default

Eoepn Default 9 Marker color | [

Remaove ... Impart ... Flip Save as ...

ok | © Cancel | (g Help

A marker is the color you see in the colorbar. The black lines, in the white field
above the colorbar, are the marker boundaries. The marker boundaries are where
the settings for the markers are defined. Right-clicking on a marker boundary shows
the following options: Remove color, Change color, and Edit Markers.

Remove color deletes the marker boundary from the colortable.
Import colortable file: The colortables can also be imported by pressing the From

other user... button. The default colortables are stored in a file (ColoTabs) that is loc-
ated in the OpendTect installation directory (e.g. /home/your-
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username/opendtect/6.6.0/data/ or C:\Program Files\OpendTect\6.6.0\data\).
Moreover, the colortables saved by a user are stored in a file (settings_coltabs.user)
that is located in the user home directory (e.g. SHOME/.od/ or C:\Users\your-user-
name), here user is the OpendTect username. These files can be modified or impor-
ted by using import color table window (see below).

fe Import Color Table - F

Import from (@ Otheruser () File
Users HOME directory Chllsers\cases @ Select ...
DTECT_USER (if any)

(] =

Color table(s) to add |[_] WE Rainbow A
[ ] E W Seismics

[ ] Il Red

[ | Il Blue

[ | Il Green

(] el uva_10

[ 1M Ampolitude classes ¥

9 Import | | €3 Cancel 9 Help

Marker color brings up a standard color definition window, where this defined color
can be changed.
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= Select Color

Basic colors

J

Custom calors

Add to Custom Colors

4k

Hue: 0 = Red: 0

4k

Sat (D = Green: 0

4k

Val: |0 = Blue: 0

Ok Cancel

Edit Markers opens the Manage Marker window that displays all markers: marker
ID, position, and current color. The marker's position, in relation to low and high val-
ues, can be specified by number. The standard color definition window can be
opened from here too, by double-clicking the marker color.

Opacity: A thin red line, capped on each end by small red nodes, is visible at the
bottom of the histogram located in the top panel. By moving these nodes, or adding
additional nodes, the user can vary the opacity of the colors below. One can add
opacity nodes by double-clicking in this area. These opacity nodes can be dragged
up or down to increase or decrease, respectively, the transparency of the color dir-
ectly below it in the colorbar. A hatched area (visible in the color toolbar in the main
window of OpendTect) indicates the part of the color bar that will display with some
level of transparency. The darker the color of the hatch marks, the higher the level of
transparency.
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Transparency performance depends on the graphics card. When displaying two ele-
ments in exactly the same position, transparency may not work as you expect. It
may help to set transparency values to the maximum to get the sort of display you
desire. In addition, it may help to change the transparency of the element as a whole
by right-clicking the element in the tree, and selecting Properties.

In the background of the opacity panel, a histogram is shown in light grey. This his-
togram shows the distribution of attribute values in the selected element. This helps
you to tune the colorbar to the value range you may want to highlight. To alter the
histogram see Show Histogram in the Inline, Crossline & Zslice sub-chapter.

Segmentation allows the user to segment the colorbar into a user-defined discrete
number of colors. This can be done in a Fixed or Variable manner. Fixed allows the
user to define the number of segments they would like to have, but does not allow
the marker boundaries to be moved. Variable allows the user to both define the num-
ber of segments, and move the marker boundaries to suit specific needs. Fixed is
good for purposes such as velocity and contour lines, while Variable is good for use
with waveform segmentation.

Undefined color specifies the color that will be used to display undefined values in
the data.

Color Table Manual Creation

Color tables can be created manually from the color table manager, and can be
imported from external files, provided that the relevant format is used.

The easiest method by far for adding a new colorbar would be to copy one from the
software template: the file ColTabs is in the root of the application folder (ie: C:\Pro-
gram Files\OpendTect\6.6.0\data or equivalent). Note that the color tables are dis-
crete, i.e. it is encoded by a fixed number of points for which a color (RGB) and
transparency (Alpha) is provided. Values in between are interpolated. It is up to the
creator of the color table to decide how many points are needed to correctly rep-
resent it.

For one point, each row should be looking like:

XX.Value-Color.YY: POS 'Red Green'Blue Alpha
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where XX is the colorbar index within the file, YY is the sequential point index within
a colorbar (0 to N-1), and POS is the relative point position, from 0 (left/bottom) to 1
(right/top).
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2.5 General Selection Window

) Save Session as — L] pd

Select output Session

Filter |*

demo Attributes & Neural Networks
demo HonizonCube 3D
demo Well Correlation Panel

Training

J

X @

Name

O OK | @ Cancel @ Help

The window contains following standard buttons:

[Jrenames the object.

] toggles the object to Read only. Use this option to protect any object from over-
writing.

A removes the object.
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-turns the selected object into the default object.

2.6 2D Viewer

The 2D Viewer is a flat viewer for visualizing and interpreting 2D and 3D seismic
data. When zoomed in use middle-mouse click and drag to pan through the entire
section. 2D viewers can be launched in different ways:

From the main OpendTect window using the View menu, option 2D Viewer.
display icons that appear when the display

=) :-":

From the variable den5|ty-- and wiggle -

element is selected in the 3D window.
From the Basemap utility (only if you have access to OpendTect Pro)

) 2D Viewer - In-line: 425 I Position icons I IColor bar I X
In-line 425 smB« - 4500 I I l4500 ImAl - @ xR M
Tree items 495500 625 632
357 F 2.
o\ Elements Color
M F Wiggle
+\ M=vD i
v @ 3D Horizon
-\ 4 Demo 7 --> shallow |
(4 Demo 6 --> FS8 =
+ & Demo 5 --> FST -
] Demo 4 —-> Truncation Il
_1 [ Demo 3 > Top Fores... Il
£ Demo 2 —> FS6 - 600
x\ 4 Demo 1 —-> MFS4 -
£ Demo 0 > FS4
. Fault Tree
A FaultStickSet —
é\ v 2 PointSet
Q HorizonCube || ey boaatt L UL L L R Par TR
- F Systems Tract 800
Displa L
e icorF:s Y i ) ) | S
=,
[SNTE] 1000
? 11 Time(m) Cross-ins~
425/541 (611631, 6081846, 620) Val=-2547 (4 Dip steered median filter)

Tree. Each 2D viewer features a tree to populate and manipulate the graphics win-
dow. Use right-click on the object to open the corresponding menu. The 2D Viewer
supports two modes of visualization: variable density and wiggles + variable area.
Per default the same attribute is used in both modes but the user is free to select dif-
ferent attributes per mode (Select attribute menu).
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2D Graphics area. For 2D seismic lines you can open a crossing 2D line using
right-click on the annotated cross-line. When the 2D viewer displays an inline you
can open a crossline or a time-slice at any position using right-click. It is also pos-
sible to change the display properties by right-clicking in the graphics area. Altern-

atively use the ** icon. For details, see Display Parameters below.

Position and Color toolbars. To interpret every Nth line set the step to N and use
the arrows (or Keyboard short-keys to jump to the next line. For details see Slice
Position Tooland Graphics Toolbar.

Display toolbar.

SEE S S A IR Y - JEEERe

=\ Rubberband zoom.

+1Zoom in with a fixed step (same zoom for horizontal and vertical).
=\Zoom out with a fixed step (same zoom for horizontal and vertical).

+& Zoom in vertically with a fixed step (horizontal zoom does not change).
—1.Zoom out vertically with a fixed step (horizontal zoom does not change).
#%. Cancel zoom (displays the entire element).

=% Maximize the display to fit the screen.

#.Sets the home zoom level. There are three different home zoom levels:

Set the zoom level for current window only.
Set the zoom level for all 2D viewers that will be launched thereafter.
Set horizontal and vertical levels manually.

#.Return to the home zoom level.

&9F1ip left and right.
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#8 Grab the image and save as a picture.
=JPrint the image.
= Display the scalebar.

';}Set display parameters (see below)

? Launch Help.

Display Parameters. can be modified in the Specify Display Properties window,
which features three tabs:
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& Specify Display Properties

Title @ Custom O Automatic Title |Inline 425|

Wiggle Variable Area  Variable Density ~ Annotation
Display test_red =

Use dipping | Symmetrical =

Percentage clip

Specify mid value O Yes @ No

Display blocky (no interpolation) O Yes @ No

Color Table l:. 1 Seismics

¥ Apply

[ save as Default € cancel | @ Help

& Specify Display Properties - [m] X

Title ® Custom O Automatic Title |Inline 425

Wiggle Variable Area  Variable Density ~ Annotation
Annotation color - M Black =

On Horizontal axis, show Cross-line 4
Horizontal axis [v] Annotation [] Grid lines [] Reversed
Cross-line intersection Annotation
Line style |Detted Color - = Black
Vertical axis [v] Annotation [] Grid lines [~ Reversed

Z-slice intersection Annotation

Line style Detted Color - M Black

Decimal places for Z Value

¥ Apply

[ save as Default € cancel @ Help

Please note that under the 'Annotation’ tab, the user may choose between different
distance values to be displayed on the Axis-distances:

Trace number (only for 2D): This will display the traces number on the X axis
Reference position*: This displays the SP (shot points) number that is available in the
shot point header field of the original SEG-Y

X-Coordinate: This shows the X coordinate in the axis

Y-Coordinate: This displays the Y coordinate in the axis
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# Specify Display Properties -
Title ® Custom O Automatic Title
Wiggle Variable Area  Variable Density ~ Annotation
Annotation color - M Black
On Horizontal axis, show
Horizontal axis lines ] Reversed
Cross-line intersection
Line style Dotted Color - M Black
Vertical axis [v] Annotation [] Grid lines [~ Reversed
Z-slice intersection | | Annotation
Line style Detted Color - M Black
Decimal places for Z Value _
¥ Apply
[ save as Default € cancel

m}

X

0 Help

Horizon tracking toolbar.

U

¢ Interpretation mode toggle. If the toggle is on you can add seed positions to the
horizon you are tracking. In this mode the cursor is a cross. When you toggle this
mode off you are back in Position mode. The cursor is an arrow.

+*Pops up the horizon tracking setup window.

@Polygon selection tool. Use this to select areas that need to be removed. Altern-
atively, when you are in manual draw mode, use Control - Left Click + Drag to

remove parts of a horizon.

@ Delete the selected area.
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2.6.1 Pre-Stack 2D Viewer

In this window one or several prestack dataset can be viewed simultaneously. In
this viewer you can:

Display gathers from one datastore at different locations.

Display gathers from different datastores side by side.

Use the two modes above in combination.

Display mute definitions that were either imported or computed before starting the
viewer.

Apply a pre-processing on the gathers: AGC, application of the mute functions (stored
or computed on the fly), ...

Display an angle gather by providing the corresponding velocity model using a stored
cube.

) Gathers from [2D gathers pstm nmo] - o b

\n—\ineSlE- - &\ * %{ -;? I 1 Seismics = ﬂ }sﬁ k " ?

Crl 1061 Cd 1121 Crl 1181 Crl 1241 Crl 1301 Crl 1361 Crl 1421 Crl 1481
3D gathers pstm nmo 3D gathers pstm nmo 3D gathers pstm nmo 3D gathers pstm nmo 3D gathers pstm nmo 3D gathers pstm nmo 3D gathers pstm nmo 3D gathers pstm nmo

150 1000 2000 3200 1000 2000 320 1000 2000 320 1000 2000 320 1000 2000 320 1000 2000  32(0 1000 2000 320 1000 2000 32
0

20000

5000 T T{ms) Offset— |-TWT(ms) Offset— | TWT(ms) Offset— |\ TWT(ms) Offset—| TWT(ms) Offset— | TWT(ms) Offset— | TWT(ms) Offset—| TWT(ms) Offset—| v
< >

[ Keep zoom ratio I e

1300/1481 (740902, 4899005, 3020)  Val=-276.74658203 (3D gathers pstm nmo); Offs=1075 (m)

Gathers position selection
You can set the gathers to be displayed from this window. The top part is used to set

a grid of regular positions from provided ranges. Keep in mind that you can get
another 2D prestack viewer if you wish to have data from several inlines. From this
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regular grid, you set the position where gathers should be displayed. You can also
manually change a crossline number. Press Apply to reload the view.

# Prestack Gather display posit.. — &

In-line nr 1300 =

Cross-line Range 1036 |5 | [1456 5 Step 60 =

4k

Z Range (ms) 0 +| |6000

pdate Postions

30 _PSTM_Gathers0-4s =
1 [#] Cross-line Nr 1036 =

5 [+] Cross-line Nr | 1096 =

1k

3 [¢] Cross-line Nr |1156

1k

4 [+ Cross-line Mr |1216

1k

5 [+] Cross-line Nr 1276

LI

6 [+] Cross-line Nr 1336

Gﬂpply () Close g Help

Selection of several datasets

Multiple gathers can also be added together in the 2D panels by pressing this =
icon.
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Add P3 Gather

#  Select gather data

o

] =

Select] | -

[ ] 3D_PSTM_GA

. 0K

[ ] 3D_PSTM_Gal

O ox

Display of angle gathers E‘

In this window you can set the parameters for creating the angle gather that cor-
responds to the prestack datastore. For each sample of the input seismic prestack
gather, the incidence angle in degrees will be computed and color-coded with the
rainbow colorbar. The seismic data will then switch automatically to wiggle display.

Angle Data Display

fres Specify Parameters for Angle Data Display

_oEN

Angle

o

range 0 =

60

+ | degrees

Input Velocity Pé, % Average Velocities from Vrms W 9 Select ...

Advanced Parameters

O ok
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Example of prestack gathers (wiggle) with a mute functions, and the corresponding
angle gather on the background:

) Gathers from [3D gathers pstm nmo] — [m] x
= n
- * 2 - A0 R

ool dmmp 3 ok Sy Y b TN k:

i 1061 Crd 1121 Crl 1181 Crl 1241 Crl 1301 Crl 1361 Crl 1421 Crl 1481

D gathers pstm nmo 3D gathers pstm nmo 3D gathers pstm nmo 3D gathers pstm nmo 3D gathers pstm nmo 3D gathers pstm nmo 3D gathers pstm nmo 3D gathers pstm nmo
U TUUUZUUU JZ0[JU__T000 U IZY[0TUUT U IZY[0TUUT U IZJ[0TOUT U IZJ[0TUUU U IZJ[0TUUU U IZJ[U 1000 U ~
o

BT Tms) Offset—+ |FTWT{ms) Offset—+ ”TWT(ms) Offset—+ ”}WT(ms) Oﬁsew”TWT(ms) omta”TWT(ms) omta”TWT(ms) Oﬁset*”TWT(ms) Offseta|

[] Keep zoom ratio I L

1300/1481 (740902, 4899005, 968)  Val=0 (3D gathers pstm nmo); Offs=3175 (m)
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3 OpendTect Trees and Ele-
ments

Each scene has a corresponding detachable tree to control the elements to be dis-
played. A tree consists of several elements of different type, which are described in
detail below. Tree elements containing elements one level down can be expanded
by clicking on the markers (+ or -) left of each main element. The order in which
items appear in the tree can be changed by selecting the item that you want to

move, then press and hold shift, and press the arrow up or down keys on your key-
board.

Tree scene 1 )

Elements Color

Scene 1
&' In-ine
g Cross-line
W 7-slice
. Volume
~" Random Line
20 Line
@ 3D Horizon
' 2D Horizon
Fault
FaultStickSet
& Body
©Well
" PickSet
D Polygon
=%y Prestack Events
» Annotations
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The tree is a utility window that can be moved outside of the main OpendTect win-
dow. To do so, first click once on the small squares at the top-right corner of the tree
scene, then drag by clicking (left-click) on its title bar to place it anywhere.

Some operating system hide utility windows when the main window is inactive.

A common issue with certain Linux distributions is this: decoupling the tree causes
tree to disappear when using, for example, the attribute engine or when the pro-
gress bar is showing. To resolve this, please do the following:

» Go to the KDE Start button

» Applications

» Configure desktop

» Under 'Workspace Appearance and Behavior' click on 'Window Behavior'. You should
see this window:

<;] Overview 9 Help

Configure the window behavior

Task Switcher Focus | Titlebar Actions | Window Actions | Moving | Advanced
shading

Window __| Enable hover
Behavior
Delay:
Window Tabbing
KWin Scripts

| Automatically group similar windows

+| Switch to automatically greuped windows immediately
Window Rules
Placement:

Smart v

Special Windows

| Hide utility windows for inactive applications

[& Help =/ Defaults Reset + Apply

» Make sure the option 'Hide utility windows for inactive applications' is not checked.
» Click on Apply button.
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3.1 Scene

In OpendTect, a Scene is a main working window associated with a tree. In the
scene, it is possible to work in three separate domains i.e. Time-domain, Depth-
domain, Flattened and Wheeler-domain. A time/depth-domain scene can be inser-
ted via Scenes menu. Each scene has its own tree elements so that the elements
and scene settings can be modified accordingly.

T TTTTTETTES TR TR TR = |
S

Cros Top/Bottom image ...

Z-sli
Volu scene color bar ...

Ran Export scene ..

The scene Properties can be changed by right-clicking on a scene name in the
Tree e.g. Scene 1> Properties. This will pop up the following window:
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- Scene properties - O
Survey box
Annotation text Font ...
Annotation scale Set ..
Annotation grid
Background color | [  wBlack -
Mouse marker size
Mouse marker color Yellow hd
Annotation colaor White -
Line/Surface separation ...
[ ] Allow spin animation

Foom/Rotate Wheels Display  Show on mouse hover -

Apply to all O ok | © Cancel | @ Help

In this window, the following options can be set for the specific scene:

Survey box: If checked, a 3D survey box will be shown in this specific scene.
Annotation text: If checked, the survey box annotations (inline, crossline, TWT) will be

displayed in the scene.

Annotation scale: If checked, the numeric values of inlines, crosslines and Z-values will
be displayed.

Background Color: The user can specify his/her own background color for particular
scene. By default it is black.
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Mouse Marker Size: This option is used to increase the Mouse Marker (a marker point-
ing mouse location on multiwindows) size on various windows in multiscene view.
Mouse Marker Color: The color of Mouse Marker can be changed from here. The
default color is white.

Annotation color: The color of Annotation can be changed from here. The default color
is white.

Line/Surface separation: The user can change the setting between Line and Surface
separation as shown below

= Input Data = B

Line/Surface separation

Factor 1

Units 200

O 0K () Ccancel 9 Help

The Top/Bottom image...

This option allows to display images at the top and base of the survey area, with or
without transparency. The picture will be stretched to fit into the TopLeft and Bot-
tomRight corners of the survey (in a north view). The proposed coordinates are the
survey ranges.

This feature is specially useful to add any reference map of the survey to under-
stand the geographical position and corresponding seismic profile in a better way.
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= Top/Bottom Images = O

Set Top and/or Bottom Images
Top image e Select ... | Verical position (£)
Ll
MorthWest (TopLeft) Coordinate 605381, 6090462
SouthEast (BottomRight) Coordinate 629576, EDT35551
Transparency :I
0
Bottom image e Select ... | Verical position (£)
MorthWest (TopLeft) Coordinate 605381, 6090462
SouthEast (BottomRight) Coordinate 629576, EDT35551
Transparen
p Cy :I 0
1.848
) Close | ﬁ Help
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You can use the Google export tool to convert the survey boundaries to latitude and
longitudes. They can be then imported into a mapping program (like Google Earth)
in order to take the appropriate screenshot.

The Scene Color Bar Settings can be used to set the position and size of the col-

orbar in the scene:

! Color Bar Sett.. = O

Width | 250 |=

Position | Bottom

Height 20 =

) Close
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The Export scene option is only made for the debugging purposes. The export
option dumps the scene information into a .osg file (OpenSceneGraph), which can
be sent to OpendTect and used for bug analysis.

Look in: |jC:IU5&r5'l.rnark IEl Q Q 0 Lﬂ @

e 1y Computer Name “  size Type A
_\l — . .arkcls File Folder

S od File Folder
Ju mwt File Folder
i3 Contacts File Folder
B Desktop File Folder
_h| DOC_BACKUP File Folder
_h| DOC_BACKUP_2 File Folder
_E Documents File Folder
i Downloads File Folder
|y Favorites File Folder
& Google Drive File Folder
_h_,| Intel File Folder
j Links Filz Folder
| Music File Folder
& Pictures File Folder
i saved Games File Folder
£

File name: |

Files of type: |*.0sg
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3.2 Inline, Crossline & Z-Slice

£-5)  Add default data
Voll - add color blended
Pic.  Add at Well location ...

Inline, Crossline and Z-slice elements can be added into the tree by clicking on the

element name and selecting Add/Add default data/Add color blended from the pop-

up menu. The Add option will insert an inline/crossline/Z-slice with a blank line in the

middle of the survey (ready for an attribute or stored cube to be loaded). If a well has

been loaded in the project and is within the survey box, it is possible to Add at Well

location an inline or crossline. The inline/crossline loaded will be according to the

surface coordinates that can be found in the well manager information summary sec-
tion. Once added, a selection window will pop up to select the attribute to display:

Stored volume, Attribute from the active attribute set,... If cancel is clicked, the attrib-
ute line will stay blank in the scene and the tree entry will read <right click>.

Prestack stored cubes will appear in the list surrounded by curly brackets {}. They
can be displayed on the slices of the 3D scene as common offset volumes, in a sim-
ilar way to the components of multi-components volumes.The prefix "O=" is then
presented with the offset value in XY units (meter or feet). Attributes may be com-
puted on common offset volumes like for components or multi-component volumes.

Any desired cube can be selected from the list. The selected cube will be added as
an attribute for the displayed inlinecrossline/Z-slice number. The added attribute
can also be replaced at any time by right-clicking on it (see the figure below).

= Inline
=[] 425
0] =ric :
Crossline Selectatiribute » | Stored Cubes » | p-4DSMF |
Z-slice Display 4 Attributes
Volume Remove Steering Cubes
Random line o SEEIne e
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The check-boxes are used to show/hide the corresponding sub-element of
inline/crossline/Z-slice.

After an attribute is displayed in the scene, it can be manipulated further by right-
clicking over it (see figure below). The explanation for this list is described at the end
of this section.

=k Inline

= 425
|z||“"”=

Crossline Select Attribute »
£-slice Save Color Settings
Volume Display b
Randomline |__
PickSet/Polygor # REMoVe
Harizon

Pop-up List Menus

Each individual element (Inline/Crossline/Z-slice) has a similar pop-up list menu
(see below). There are two different ways to open this list. Either display it from the
Tree (as shown below) or display it in the scene. In the latter case, place the mouse
over the inline/crossline/Z-slice and right-click to launch the tree. This menu list has
several functions that are described in following text.

4 Iy In-line
4 []|425
[ Add 3
¥ Cros: Display »
¥ Zslic Duplicate
® volun _ _
~ Rand Reset Manipulation
o0 Lj| X Vert. Res. Estimator
< 3DH Display Prestack Data
Sabls Correlate with Wells ...
Fault _
Fayp @ LockTreeitem

@& Body| == Remove from Tree
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Add

Attribute: Add an additional blank attribute for the corresponding inline/crossline/Z-
slice number. The attribute data (stored cubes or the attribute definition) can be dis-
played by right-clicking on it and selecting the desired attribute. Up to eight different
attributes can be displayed within one element (inline, crossline, Z-slice).

Volume Processing attribute: This option will add the volume processing attribute.
HorizonCube Display: This will display the HorizonCube. It requires the HorizonCube
plugin.

Systems Tracts Display: This adds system tracts interpretation. It requires the SSIS
plugin.

Display

Histograms: The histograms of all added attributes of an element can be displayed
using the right-click option of the parent element (inline number, surface name...). It
is a useful tool to clip the ranges of an attribute by using vertical green lines in the
histogram: The vertical green lines show the current amplitude range and can be
moved left or right using the left mouse-click. The display is updated when the
mouse click is released. This is performed independently for each attribute. Please
note that this will toggle off the automatic clipping.

‘&3 Histogram - a x
4 Dip steered median filter 5 ChimneyCube
40000 30000
30000
- 4500 4500 o 20000 1200
S 20000 5
8 L0000 nI[[ﬂi 3 10000
0_—._==:£I] oo o peef] T T
-10000 0 10000 0 5000 10000
Value Value
. T NN 02—,
Value range -19922 | 15480 | Value range |-2738 | |13062 |
Mean/Std Deviation -7.224099| |2290.2961 Mean/Std Deviation |2630.8896 3221.7715
Median/RMS |0 | [2290.3311 Median/RMS 1033 |]4159.4944
Number of values ‘440313 ‘ Number of values ‘371385 ‘

@i

Value / Count: 8085.0000 / 1761
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A multi-histogram display for an inline containing two attributes (DSMF Seismic and
Energy).

The green lines do not appear on histograms displayed fro single attributes.

Positions: Change an inline/crossline/Z-slice number. This option is used to manip-
ulate (sub-select a range of traces/time) a line or to quickly scroll through the data
for visualization.

fr Positioning = B

Specify the element’'s position

In-line nr | 425 = Scroll ...
Cross-line Range (300 5| [1250 %
Z Range (ms) 0 | 1848 =

W Apply

(oK | € Cancel| g Help

fr Scrolling - =] x

Control scrolling through In-lines

Scroll step |1 =
Control | Manual -

=< Step Back | Advance ==

() Close g Help




fre Scrolling - =] x

Control scrolling through In-lines

Scroll step |1 =
Control | Auto -
Fause

Time between updates (5) 2

() Close 9 Help

(L to R) Manipulate or scroll the inline; Manual Scroll and Auto Scroll

By pressing the Scroll button, elements are moved either manually (select Control
Manual), or automatically (select Control Auto). Scroll in the inline/crossline dir-
ection by specifying a fixed Scroll step. In the manual mode, the line/Z-slice is
stepped to the new position after each subsequent click on the Advance button. In
the automatic mode, the line/Z-slice is updated in a movie-style with a fixed time
interval (in seconds) - Time between updates. The auto-scrolling can be paused by
pressing the Pause button. To resume the auto-scrolling again press Go button.

Gridlines: Enables displaying grid lines on the particular element. A new menu
appears where the grid line spacing, style, color and width can be set.
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i Set Grid Lines - O

Show Cross-line Grid

4k

Spacing (Start/Stop) 200 = [1200 5| Step 100

Show Z Grid

Spacing (Start/Stop) 0 = 1800 = Step |100 =
Line style | Solid ~ Color [ width 1 3

Apply to all loaded In-lines

ok || ) cancel| @ Help

Resolution: Edit the graphical resolution of the element. The Default does not
involve any rescaling before the data is sent to the graphic card. The options Moder-
ate and High do some pre-interpolation before the data is sent to the graphic card
and generally results in a cleaner picture. If the memory of your graphic card does
not allow high resolution, the element becomes black.

If Shading is on, the resolution option is not available anymore(except for the hori-
zon element).

Properties: Access display parameters; Transparency, Ambience/diffuse relflection,
texture and mouse movement (scroll and pan settings).
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i Display properties = B

Material Texture Mouse interaction

Ambient reflectivity a0
Diffuse reflectivity 20
Transparency 0

O oK 9 Help

Duplicate: Add a new duplicate/copy of a selected element in the tree.

Reset Manipulation: Reset changes made in the position of the line/Z-slice.
Restore the original configuration.

Display PS Gather: Pop-up a prestack viewer perpendicular to the inline or cross-
line.

Note: It is also possible to display the offset of each CDP gather similarly to any
poststack data. The prestack data is available in the list of stored cubes and is
marked with quotes { }, at the end of the list.

Correlate with wells: This will correlate the line with 2D well

Lock: Lock the selected object. Prevents accidental removing, moving or displaying
data on the object. After clicking Unlock, all editing is again enabled.

Remove: This removes the element from the OpendTect tree and the graphics
area.

The options available for attribute pop-up menu list are briefly described here:
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= Inline

= 425

mﬁﬂ’-
Crnsslig Select Attribute  »
Z-slice Display
Volume ® Remove
Random line

k

Stored Cubes
Attributes

Steering Cubes

k

Select Attribute: When selected, data can be displayed from stored cubes or an
attribute from the current attribute set (if available). To display an attribute, select or

create an attribute set first.

Save Colour Settings: Save color settings for a specific stored volume and make

them available for future use.

Move: Move the attribute up, down, to top of the list, or to bottom of the list.

Display

Show Histogram: Display data statistics (selected attribute) of the defined volume

as a histogram in a pop up window.

%2 Histogram — | >
4 Dip steered median filter

40000

30000
- -4500 4500
§ 20000
“ 10000 “h?

O o
-10000 0 10000
Value

Value range -19922  |[15480 |

Mean/Std Deviation -7.224099( | 2290.2961

Median/RMS |0 | 12290.3311

Number of values ‘4403 13 |

€9 Close 9 Help

Value / Count: -2043.9902 / 13914

-82-



Show Amplitude Spectrum: Amplitude vs frequency plot will be shown in pop up win-
dow. Moving the mouse over the spectrum displays the Values.

‘E:r Amplitude Spectrum for 4 Dip steered median filter - O X
0
-5
o -10
-
g -15
[=]
o
-20
-25 i
0 25 50 75 100
Frequency (Hz)
Frequency range |U ‘ ‘125 | Gridline step
Value (Frequency, power) |25.10 ‘ ‘—0.41 | Normalize [v] dB scale
Display cepstrum ... | Export ...

Show F-K Spectrum: A two-dimensional Fourier transform over time and space
where F is the frequency (Fourier transform over time) and K refers to wave-number
(Fourier transform over space).
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= F-K Spectrum for 4 Dip steered median filter - B

10821.249 . 11123256 | BB Chimney -

-0.02 -0.01 0 0.01 0.0
124 1
(|
+4
100
75 LY Fd
L 50
(=)
_"\.’
'S 2
0 1F (HD) K (fm)—
F\777 K 00089 Wel (mis) [8750.0

Wal=167630.796875 (Power)

Pressing Ctrl+P in either the Histogram, Amplitude- or F-K Spectrum windows pops
up a settings window where you may define parameters for a snapshot:
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fre Create snapshot = B

[ ] Copyto Clipboard (Ctrl-C)
Get size from (@ Settings () Screen
Width 596 5| Height 396 5 pixels
Width | 1577/%| Height 10,482 cm =~
Resolution (dpi) |96 = | Lock aspect ratio

Select filename © Select ..

Save as Default O OK () cancel g Help

» Change transparency: Change the transparency of the attribute item to view one or
more overlaying attributes simultaneously.

» 2D Viewer - VD / Wiggles: Display an attribute in the 2D viewer as "Wiggle" or "VD"
(Variable Density). For more details, please refer to: 2D viewer

Remove: Removes the attribute item from the tree.
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3.3 Volume

A volume can be added by clicking on Volume element in the tree and selecting Add
option. A small volume box with blank attribute is added to the scene. An attribute in
the newly inserted volume can be displayed by right clicking on the volume and
selecting the Select Attribute option. This works similar to inline/crossline/Zslice.

You can display either the stored volumes or calculate the attribute within the sub-
volume. For faster response times, pre-load the data you wish to visualize using this
tree element.

The pop-up menu for the Volume element resembles that described in the previous
section for inline/crossline/Z-slice:

4 . Volume
4 343-506 / 656-893 /1 692-1156
=Tight-click-

~ Random Lir Selectattribute  » Stored Cubes b
20 Line Display Attributes
® 3D Horizon | e  Remove

_ Steering Cubes  »
' 2D Haorizon

Select Attribute: Select/change the data in a volume.

Display
4 . Volume
4 343-50F ! RRR-R02 { RO2-11RA
<righ Add b
P LR Display * | ba  Histogram ...
- 2D Line . :
Duplicate _ i
& 30 Horizon | | «f Properties ...
4 20 Horizon Reset Manipulation < Position ..
Fault g LockTreeitem

FaultStickSe w= Remove from Tree

. -
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Properties: Change display parameters such as transparency and ambiance
reflectivity:

fre Display properties ==
W Texture
Ambient reflectivity ] 30
Diffuse reflectivity ] 30
Transparency I:I 0
O o« | {d Help

fre Display properties ==

Material Texture |

Data: (@ Interpolation () Classification

O o« | {d Help

Add isosurface: Compute arbitrary iso value surfaces and convert them into bodies.
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4 . Volume

4 343-506 / 656-893 / 6921156

4 Dip stearad madian fittar

~" Random Line

- 2D Line

% 3D Horizon

~4 2D Horizan
Fault
FaultStickSet

@ Body

Lowall

Select Attribute
Save Color Settings

b

Display

i

Remaove

3

Change Transparency ...
Histogram ...

Amplitude Spectrum ...

Add

|s0 Surface

If the option Add > Iso surface is selected, the following window pops up with choice

of modes:
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Iso value selection - O

Mode (@ Full volume () Seed based

1
I=
=
(&
-EEIHH -2500 0 2500 5100
Value
lsovalue |33.5 LIpdate

(oK | € cCancel| g Help
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= Iso value selection - O

Mode () Full volume (@) Seed based

Seeds | 1 v &) Select...
Seeds value (@) Above iso-value () Below iso-value
1
I=
=
L=}
O
-gEIHH -2600 0 2500 5100
Value
lsovalue |33.5 Ipdate

()oK | @ cancel| g Help

The window displays the histogram of the data collected within the loaded volume
(left), or from seeds only that are stored in a pointset (right). "Update" will update the
display in the 3D scene (requires some computation time) while leaving the window

open. OK will accept the currently selected (or updated) value and dismiss the selec-
tion window.
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Right-click to display the iso surface menu and convert the iso surface into a stored
body that in turn can be retrieved:

Amplitude Spectrum: Pop-up amplitude vs frequency plot.

Histogram: Display data statistics (selected attribute) of defined volume as histogram
in pop up window.

Position: Change the inl/xline/Z position within the survey boundaries.

Duplicate: Create a duplicate/copy of the sub-volume.

Reset Manipulation: Reset the changes made in the position of the sub-volume. This
option is only available if the user has made any changes.

Save color settings: Save the color settings.

Lock: "Lock" option with lock the selected object, this will prevent accidental removing,
moving or displaying of data on the object. After clicking "unlock" editing is enabled
again.

Remove: This will removes the element from the display.

4 . Volume
4 343-506 / 656-893 /692-1156
4 4 Dip steered median filter
lso surfaen

~ Random Line Settings
20 Line Convert to Body
“¥ 3D Horizon o Lock Treeitem
¢ 20 Horizan
wa  Remaove from Tree

Fault

In Interact mode, (see Mouse Controls) the cursor will return the position (inline,
cross-line and X,Y,Z) and the data value at that position in the horizontal status bar
of the OpendTect window.
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3.4 Random Line

If you click on the Random line in the tree, four options will be available: Add Empty,
Add Stored, Add Color blended and New.

~ Random Line

2D Line Add Default Data
< 3D Horizon Add Stored .
" 2D Horizon
Fault Add Color Blended  »
FaultStickSet Mew 3

Add Empty: Right-click on Random line and select 'Empty'. The new line will be
added as a sub-element of the random line. By default, this is the centre inline of the
cube. To create the new arbitrary direction of random line, the user can modify
nodes by editing or inserting nodes:

4 ~ Random Line
4 Random Line throuahwells

4 Dip steerec Add b
‘.; ig Ezfiznn Display * | B Histogram ...
! 2D Horizon Bl = . Properties ..

Fault Reset Manipulation Resolution »

FaultStickSet Create 2D Grid ... =% Position ..
? EEF @ Saveas.. InsertNode  » before first node
w I.:'ickSet BTl [ between node 1 & 2
D Polygon Correlate with Wells ... between node 2 & 3
= Prestack Events o LockTreeitem between node 3 & 4

- Annotations {, Exportto Google KML ... after last node

wa Remove from Tree

With multiple nodes, the random line can also consist of multiple flat sections. The
sections of one single random line may intersect one another. In interact mode, the
little plane of a node can be used to drag the node laterally, and the vertical tube can
be used to shift the edge of the random line vertically. Nodes can be added from the
pop menu by right clicking on the random line in the Interact mode.
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Add Stored: Select from a list of (previously stored) random lines to display it in the
scene.

fem Load Random Line = B

Select input Random Line

Filter *

delme A | ]

Example random contour demo 1 -= MFS4:
Export_FPoly1 REL

Random Line 1 (training manual)

= Random Line through wells =

Fandom Line through wells extended

rand line b
< >

X A

|

9 OK ) Cancel 9 Help

..cations\Random_Line_through_wells.rdl

Add Color blended: A color blended Random Line may be added. This may be
either a color blended version of a previously-stored random line, or an 'Empty' color
blended random line:

- 2DLin|  Add Empty

- Pick3e  Add Stored ..

Ppedms|  ~cd Color biended > \ Empty |
b

- FaultStickSet

= I
- [wf] =<right-click=
- [wf] <right-click=
w [of] <right-click=
“o [of] <right-click=
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RGB(A*) color-blended attribute display is used to create a normalized color-blen-
ded display that often show features with greater clarity and enhances a detail map
view. Though traditionally, it is used to blend the iso-frequency responses (Spectral
Decomposition), RGB(A) can also be used to blend three or four different attributes
that define a comparable spectrum. For instance, spectral decomposition outputs
the amplitude at discrete frequencies. So, it renders the same output (unit-
t=amplitude). Depending upon a geological condition or the objective, FFT short win-
dow or CWT (continuous wavelet transform) can be chosen.

* Once you have your inputs selected for the appropriate color attributes, it is also

possible to add a fourth attribute (the 'A' or 'Alpha channel’) to highlight structural
features such as faults/fractures (ie: add a similarity attribute).
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New: There are several ways to create a new random line:

Interactive: When creating a random line from interactive mode, a horizon or Z slice
must be loaded in the scene first, a random line can then be created by picking nodes
on the displayed horizon/Z-slice.

Along Contours: Create random lines between specified contour ranges. Note that a
interpreted horizon grid will be required to provide the contours.

From Existing: Generate random line(s) from existing random line(s). There is an
option available to generate random line at some distance away from existing random
geometry and store it in new random line geometry.

From Polygon Create random line from a saved polygon.

From Table: Create random line from table. The input will be X/Y coordinates,
Inline/Crossline and Z ranges.

Create From Wells: Connect several wells by a random line. The line follows the devi-
ated well paths (optional). By right clicking on the random line tree, and selecting
Create from wells, a dialog box appears with a list of wells that can be selected in order
to set up the random line path.

PickSel Add Empty
Horizor  Add Stored ...

Fault

Add Color blended »
Faultsti
Body | ML  interactive .
Well Along Contours ...
PreStackEvents

From Existing ...
From Polygon ...
From Table ...
From Wells ..

Annotations

Use in HorizonCube creation, when it is created in a 2D line-section that follows the
well paths.

When right-clicking on the newly created random line, the following options are avail-
able in a pop-up menu:
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4 ~ Random Line
4 Random Line 1 (training manuah

4 Dip steered median filter Add 3
‘ .
30 Haorizon Duplicate
' 2D Horizon _ _
Fault Reset Manipulation
FaultstickSet Create 2D Grid ...
& Body #l  Saveas .
. SUE Save as 2D ...
PickSet
Correlate with Wells ..
]:} Polygon

Lock Treeitem
Export to Google KML ...

Femove from Tree

= Prestack Events
» Annotations

| O m

Add

Add attribute: When selected, choose to display data from stored cubes, from an attrib-
ute from the current attribute set or from an output node of the current neural network.
To display an attribute or neural network, select or create an attribute set or neural net-
work first.

Add Volume processing attribute: Display volume created from the volume builder
Add HorizonCube display: Display the stored HorizonCube

Add System tracts display: This option will add systems tract interpretation.

Display:

Histogram: Displays multiple histograms for the randomline. If there are more than one
attributes displayed, it will show the histograms of each in a pop-up view.

Resolution: Choose the resolution between standard/higher/highest

Position: It is used to manipulate the nodes / position of a random line. To read more,
please go to the Manual mode sub-section of this chapter.

Insert node: Insert a new node before the selected node.

Properties: This option refers to display parameters such as Ambient reflectivity, Dif-
fuse reflectivity, Transparency.
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Duplicate: Duplicate the line as an empty element in the tree. This option displays
different attributes on the duplicated line whilst keeping the original data.

Reset Manipulation: This will reset any change in the position of the random line
(or its nodes) that you have applied and it will set line to its original position. This
option is only available if changes have been made to the position of the element.

Create 2D Grid: The random lines (with two nodes only) can be used to create a 2D
grid with a fixed grid spacing. When selected, the Create 2D Grid window is
launched (see below). Here, specify the input 3D seismic volume and the output
data set name. The output grid is generated according to the dip (parallel) and strike
(perpendicular) direction of the selected random line. The prefix labels are used as
prefixes to the output line names, stored to the specified new data set name. The
grid spacing is the constant spacing between the two lines. At the bottom, the total
number of parallel and perpendicular lines will be updated according to the grid spa-
cing. By pressing OK, a batch process will start to generate the 2D grid. When the
batch program is finished, the data can be displayed in the scene (see 2D Seismic
section for details).

= Create 2D Seismic Grid = B
Input Cube ;Eib *Eb 4 Dip steered median filter w 6 Select ...
Volume subselection | 100/300-750/1250 (463 samples) 6 Select ...
Input Random Line | Random Line through wells w 6 Select ... 75000 ?50:'-250

Parallel line spacing (m} | 2500 |5
Perpendicular line spacing (m) | 2500 5

Prefix for parallel lines PAR
1004200

Prefix for perpendicular lines |PERP

Qutput 2D Data (attribute) w 6 Select... | | ¥ CBVS hd

Mr of parallel lines in grid: 10

Mr of perpendicular lines in grid: 11

[] Estract horizons for the new grid

Execution Options ...

) cancel 9 Help

Save As: Save the random line as a new name or overwrite the existing.
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Save As 2D: Creates a 2D line from a Random line. Right-click on the random line
in the tree and select Save As 2D. A window will pop up, as shown below. Select the
Input cube, the output line and the line name. The first trace nr number of line is also
necessary.

i Save as 2D line = £

;_.l

Input Cube ;.=> “% 4 Dip steered median filter W @ Select ...
Cutput 20 Data (attribute) W @ Select .. | | % CBYS -
Line name W

First Trace Mr 1 =

O oK ) Cancel 9 Help

The survey type should be 2D as well if you want to view the 2D line created from a
random line.

Correlate with wells: This option is used to correlate a random line with wells. Well
- seismic correlation is normally done in the Well Correlation Plugin (WCP), which

requires a commercial license.

Lock: Locks the selected object. This will prevent accidental removing, moving or
displaying data on the object. After clicking lock again, editing is again enabled.

Export to Google KLM: Export selected random line to a Google KML file. Specify
the KML file parameters in the pop-up dialog.
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' Export Random Lineto KML - B
Specify how to export
Annotate line At Start only -
Line annotation Random Line 1 (trair

Line color | [ width 20 %

Cutput file aining_manual_.kml 6 Select ...

9 0K () cancel @ Help

Annotate the start and end of the random line with a user defined line annotation in
the output file settings.

Remove: Remove the random line from the tree and the scene. Do ensure to first
'‘Save' (any changes to) the random line before removing it.

The options available for attribute pop-up menu list are briefly described here:

4 ~ Random Line
4 Random Line 1 (training manual)
[V 4 Dip steered megian filter|

2D Line Select Atribute »
“ 3D Horizon Save Color Settings
< 2D Horizon Display .
Fault
FaultStickSet e

-99-



Select Attribute: When selected, data can be displayed from stored cubes or an
attribute from the current attribute set (if available). To display an attribute, select or
create an attribute set first.

Save Colour Settings: Save color settings for a specific stored volume and make
them available for later use.

Move: Move the attribute up, down, to top of the list, or to bottom of the list.

Display: There are several display settings / features that are briefly explained
below:

Show Histogram: Display data statistics (selected attribute) of the randomline as a his-
togram in a pop up window.

Show Amplitude Spectrum: Amplitude vs frequency plot will be shown in pop up win-
dow.

Change transparency: Change the transparency of the attribute item to view one or
more overlaying attributes simultaneously.

2D Viewer - VD / Wiggles: Display the selected attribute in the 2D viewer as "Wiggle" or
"VD" (Variable Density). For more details, please refer to: 2D viewer

Remove: Removes the attribute item from the tree.

-100 -



3.4.1 Manual Mode (Empty)

Manual Mode. In manual mode, the random line will first be displayed in the 3D
scene. Nodes may be added and their position changed interactively, in a second
step. This starting random line will have two nodes, one at each end of the central
inline. More nodes can also be inserted in the right click menu of the random line in
the tree (see figure below). Please note that the same menu is available with the
right-click on the random line in the scene.

4 ~ Random Line

Fl Randﬂm Line 1 (t L=t hatlalal m-:lnll-:ll'il

4 Dip steered _ Add r

S 20 Line Dizplay Mn  Histogram ...

3D Haorizon [ . )

Duplicate i

28 2 Horizon 1] . . Wr Properties ..

Fault Reset Manipulation Resolution

FaultStickSet Create 20 Grid ... <% Position ..
, — @ Saveas.. InsertMode  » before first node

o Well :
* PickSet Save as 2D ... petween node 1 &2
D T =" Caorrelate 1..n.r|th Wells ... belween node 2 & 3
Sy Prestack Events o Lock Treeitem between node 3 & 4
» Annotations {_; Export to Gooagle KML ... aifer lasknode
== Remaove from Tree

Adding/inserting new nodes between the existing nodes

The node on the left-hand side of the newly created random line is designated node
0, and the one in the right hand side node 1. It is possible to insert a node before
node 0, before node 1, and after node 1. The node will be created half-way between
the two surrounding nodes. In order to move a node to a desired position, click on
the random line to make the nodes visible/editable. In the interact mode, click at the
node plane (horizontal/vertical) to move the node location. A purple surface appears
around the node and the node can be moved in any direction inside the survey area.

rizowts !
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The node can be moved in two directions (horizontal and vertical). The node's ori-
entation can be changed by placing the mouse pointer over the node and pressing

the Ctrl key.

Editing or modifying the position of the nodes is also possible through clicking the
option Edit nodes.... The following windows will pop-up and the nodes are editable.
Modifying or inserting new nodes is also enabled. In this table, each node is defined
by its inline/cross-line or X/Y position. The nodes can also be removed by right click-
ing over the desired cell and selecting the 'remove node' option. Similarly, for the
pop-up menu, more nodes can be inserted before/after the selected cell (node).

L

Specify node positions

Random Lines

Enter Inl/Crl positions . Mode outside Survey

Y

Hode 1

Mode 2

Mode 3

Mode 4

Mode 5

Mode G

X

60919454 .

60751058

G06426.63...

619116.81...

623338.47_.

62756014

¥

60741754 ..

BOVV162.8...

60801503

6089633.3..

60526487 ..

6075664.0...

In-line

121

242

363

728

444

160

Cross-line ™

435
383
331
849

1010

1171 W

£ Range (ms) (0

1848
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3.4.2 Create from Existing

This option allows the user to generate random line offset from an existing random
line. There is an option available to generate a random line at some distance away
from existing random geometry and store it in new random line geometry.

e Create Random Line - O

Specify generation parameters

Input Random Line | Random Line through wells W @ Select ...
Distance from input 99.99760437
Direction  Both B
Output Random Line v|| B Seled ..

Display Random Line on creation

G OK () cancel 9 Help

Create Random line from existing line geometry in left/right or both directions. The
direction is defined by the path described by the nodes, in the order seen in the
table.

The first generation parameter is the input random line, which has to be chosen
between the already existing random lines. Then, define the distance from input in
meters and the direction in which the node will be added. There are three directions:
left, right, and both. The final step is to name the output random line.

Click on the Display Random line on creation box to immediately visualize the ran-
dom line.
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3.4.3 Create from Polygons

This option allows the user to create random line definition from already created
polygon. In the parameters, select the existing polygon and sub-select the Z-range
for the random line, which will be generated. Write an output name for this random
line and optionally, set check to display random line on creation so that after cre-
ation it will be displayed in the scene/tree. Press OK to proceed.

. Create Random Line - O

Specify generation parameters

Input Polygon | 1 v|| 6 Select..
Time Range (ms) 0 + 11848 5| Step |4 =
Output Random Line v|| B Seledt .

Display Random Line on creation

(oK | € cancel| & Help
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An example random-line generated along the white colored polygon. The polygon
approximates the closure of a gas anomaly.
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3.4.4 Create From Wells

A random line can be created in such a way that it follows wells path. By right-click-
ing on Random line in the tree, and selecting Generate > From Wells ..., a dialog
box appears with a list of wells that can be selected in order to set up the random
line path.

Use the arrows to add and/or remove wells. Use the second set of arrows to setup a
well sequence. Specify whether you want to use only the well top position or not.
When you use all well points, you can specify the order by clicking the Change
Order arrows.

The Extend outward allows the extension of the random lines in both sides away
from wells.

Press the preview button to see a top view of the random line that will be created. If
the preview does not show exactly the desired random line, then change the para-
meters (the wells involved or the order in which they are listed). You can save the
newly created random line by specifying the name in Output Random line(s) field. If
you want to display the random line on creation, check the box Display Random
Line on creation.
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= Create Random line

Select wells to set up the random line path

[] =
1
E:zgi; Select )
[ | Fo3-4 *
[] FOB-1 3
. |,
5

Well Hame

Zhange
arder

Use only wells' top position @ Yes () Mo

Extend outward (m) 2500

Preview

Cutput Random Line

Display Random Line on creation

a 0K ) cancel

The following picture is an example of random line created from wells.
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In this picture, a random line goes through four wells following a random path
between these wells (which are used as constraints).
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3.4.5 Create From Table

This is launched from: Random line > right click > New > From Table

i

Specify node positions

Random Lines

Enter Inl/Crl positions . Mode outside Survey

Y

X i In-line Cross-line ™
Mode1 60919454 . 60741754 .. 121 435
Mode 2 60731058 6077162.8... 242 383
Mode 3 606426 .63... 6080150.3... 363 331
Mode 4 619116.81... 6089633.3... 728 g49
Mode 5 62333847_.. 6082648.7... 444 1010
Mode 6 627560.14... 6075664.0... 160 1171 W
£ Range (ms) (0 18438

9 Ok ) cancel g Help

This allows the user to create a random line from table. The input here are whether

X/Y coordinates or Inlines/Crosslines and Z range.

The random line resulting from this table is shown below
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3.4.6 Interactive Mode

This option is launched via right-clicking on Random line > New > Interactive...

This allows the user to create random line from interactive mode. A horizon or Z
slice is first loaded in the scene, then a random line can be created by picking
nodes.

A window pops up asking the user to create a randomline from Polyline.

The user can now pick nodes on Z -slices or Horizons, as shown below:

After clicking OK, a random line is created:
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An attribute can then be displayed:
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3.5 2D Seismic

By clicking on the 2D Line entry in the tree, it is possible to either add 2D seismic
lines, create a 2D Grid form 3D data, create new lines from 3D data or generate 3D
cube from 2D data set (see picture below).

20 Line

# 2D Ho Create 20 Grid from 30 ..
Fault Extract from 3D ..
C il

e Add: select one or more 2D lines

@ Select 2D Lines - O )4
L]~ Filter | *
[ | Well correlation-Line A

s, [ SSIS-Grig-Dipt
[ $S1S-Grid-Dip2
F‘-é, [] SSIS-Grid-Dip3
[ $S1S-Grid-Dip4
[] SSI1S-Grid-Strike1
[] SS1S-Grid-Strike2 v

On OK |Display projection lines only -

Display projection lines only
Load default data

[ Select attribute P

Chose how you would like the 2D line(s) to appear in the scene from the three
options shown below when clicking Ok:

» Display projection lines only: shows only the position of the 2D line(s) at the top of
the survey.
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" _S5IS Grid-Dip4

» Load default data: the 2D line(s) are loaded into the 3D scene and displayed with the
data selected as default in the 'Manage 2D Seismics' window.
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||r___

Timels c{rl'q

» Select Attribute: loads the projection lines into the scene and brings up the ‘Select
Dataset' window to choose what to display: stored, steering (if present) or attributes
from the active attribute set (if present).

* Select Dataset — O *

@ Stored Seis

) Wheeler_Seis
() Steering

I
o
Lf

O oK | © cancel
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e Create 2D Grid from 3D...: This option can be used to create a 2D grid with a fixed
grid spacing. When selected, the Create 2D Grid window is launched. Here, specify
the input 3D seismic volume and the output data set name. The output grid is gen-
erated according to the dip (parallel) and strike (perpendicular) direction of the selec-
ted volume. For more detail, goto 6.1.2.1 Create 2D Grid.

o Extract from 3D...: Extract 3D data onto selected 2D lines. Input data is required in
the form of a stored 3D volume. One or more 2D lines can be selected for the 3D data
to be extracted onto. (Note: If just one line is selected, you may also sub-select a trace
range.) The output data set needs to be given a name.

0 Extract 2D data from 3D - O x
Input Cube " ‘4 Dip steered median filter v‘ € Select ..
Select 2D lines ‘4 lines ‘ € Select ..
Quiput 2D Data (attribute) ‘ Dip steered median filter v‘ € Select
QoK | @cancel @Help

Once several lines displaying data are loaded, additional actions are available (see
picture below). Selections can be made for all displayed lines.

v (7 2D Line |

v dssis-Ggr  Add-
Seis Create 2D Grid from 3D ..
v [v] Well corr Extract from 3D ..
Sels Add Attribute
% 3D Horizon i
4 9D Horizon Replace Attribute ’
Fault Display Attribute v
FaultStickS Hide Aftribuie r
@ Body Edit Color Settings v
‘;"fe:ls t Display Al 5
[ ricKee Hide Al :
[} Polygon
By Prestack E Show All ltems
Annotations Hide All ltems

Remove All Items from Tree

Expand All Items
Collapse All Items
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Add attribute: Select an (additional) attribute to be added to the lines. (See above for
details).

Replace attribute: Select an attribute from those displayed on the line(s). Once selec-
ted, this will launch the 'Select Dataset' window and a replacement can be chosen.
Display attribute: Choose which of the available attributes to display.

Remove attribute: Remove one of the loaded attributes (Only available if lines in the
tree have more than one attribute loaded in the tree).

Display Attribute: Checks on the selected attributes to display them on the lines show-
ing in the scene.

Hide attribute: Checks off the selected attributes to stop them displaying on the lines
showing in the scene.

Edit Color Settings: Select an attribute and set the color bar and ranges:

Display all/Hide All: Display or hide the line names, 2D planes and line geometry (pro-
jection lines).

Show/Hide all items: Shows or hides all lines in the scene and checks/unchecks the
line names in the tree.

Remove all items: Removes all lines from the scene and the tree.

= ColorSett.. — O

Color Settings: seis

4599

-409G

B Chimney -~

) Close | | (gd Help
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For each individual 2D line loaded in the tree, the right-clicking menu gives the fol-
lowing options:

Add: Add either an attribute from the selection pop up window, a HorizonCube display
(if plugin available) or a System tracks display (if plugin available).
Display: Allows the following:

v (1 2D Line ‘
v [~] Well corr._.
Add »
Seis - .

@ 3D Horizon Dlsp!ay * ko Histogram ...
—4 2D Horizon Duplicate 4 Properties __.

Fault g Lock Treeitem Resolution 5

FaultStickSet == Remove from Tree + Show Linename
@ Body v Show 2D Plane
o Well v Show Line Geometry
» PickSet o

Position ...

]:} Polygon *

Histogram: The histograms of all attributes in the tree can be displayed using the
right-click option of the parent element (inline number, surface name...). Itis a useful
tool to clip the ranges of an attribute. The vertical green lines show the current amp-
litude range and can be moved left or right using the left mouse-click and drag. The dis-
play is updated when the mouse click is released. Please note that this will toggle off

the automatic clipping. Histograms can also be displayed for each attribute inde-
pendently.

¥ Histogram - | *
8755 GBS
20000
60000 15000
e - £ 342938 21420582
§ 40000 § 10600
© 20000 © 5000
—2%322 -10000 0 10000 21017 342938 50000000 1e8 1.5e8 2.06081
\alue Value
. T VN 000 N ——

@ e
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» Properties: Use this option to set the Material, Texture and Line Style properties.

o Material: Set the base color for the projection line (2D geometry) and set the
reflectivity and transparency properties for the displayed attribute.

o Texture: Set the texture type.

° Line Style: Set line thickness.

&) Display properties - [m] X
Material ~ Texture  Line style
Base color [ ™ SeaGreen

Pl

Ambient reflectivity I
Diffuse refiectvity il
Transparency I D
o

) Display properties - [m] X
Material ~ Texture  Line style
Data: @ Interpolation O Classification

@ e

&) Display properties - [m] X

Material ~ Texture  Line style

Line width

@

Resolution: Set the resolution of the displayed data.
Show linename/2D plane/line geometry: Toggle on or off each of the 2D line com-

ponents per line.

Position: Set the number of traces and Z-range of the displayed line.

0 Positioning - O X

Specify the element's position

Trace Range |6 :‘ |1448 :‘

ZRange (ms)[0 3] [1848 2]
QoK | @cancel @ Help

Duplicate: Duplicates the 2D line as displayed in the scene, including its displayed
attributes. Can be a useful option to compare colorbar settings, or be used to 'extend’
the eight-per-line attribute limit by replacing existing attributes with others on the duplic-

ate.

Lock/Unlock Treeitem: Lock the selected object. It prevents accidental removing,
moving or displaying data on the object. Clicking "Unlock" enables editing again.
Remove from Tree: remove that 2D line from the tree and thus from the 3D scene.
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3.6 Pointset & Polygon

A pointset is a set of locations. They have multiple uses in OpendTect such as for
data extraction in crossplot or neural network workflows.

The drop down menu gives the option to Add... an existing pointset or to create a
New one. The new pointset will either be manually picked in the 3D scene or auto-
matically generated.

Well
S5 Pickset

=y Prestack Eve

+- Annotations

Empty ..
Generate 3D ..
Generate 20 ...

A Polygon is a close line defined as connected points. It defines an area that can be
used to define an area of subselection for example. The drop down menu gives the
option to either Add... an existing polygon or to create a New... by manually picking
on a loaded surface (either horizon or Z-slice) in the 3D scene.

Well
¥ PickSet
[ Folygon
= Prestack Events Add .
+- Annotations Mews .
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3.6.1 Manual & Empty Pointsets

When an empty pointset is added to the scene, the locations (of object) can be
picked manually. This type of pointset is generally used for supervised neural net-
work training (see the dGB plugins help documentation).

To create an empty pointset :

Click on the pointset element

Select New > Empty from the drop down menu.

In the pointset Creation window, give a name and press OK to insert an empty pointset
in the tree.

i Create New PickSet - O

Mame for new PickSet

Color ||l R Brown -

ok || ) cancel| | @ Help

. Start picking locations in the 3D scene on data displayed in the 3D scene (inline, cross-

line, z-slice or horizon).

» To start picking, please make the pointset active by clicking on it in the scene or in
the tree (If active, it will be highlighted).

» Each click will add a point. If the point is wrong, it can be removed by using Ctrl key
and left mouse-button click.

In the tree, right-click on the name of the pointset you are interpreting and select Save

as... to save your pointset. The pointset will be saved as a *.pck file - the default

OpendTect format for pointsets and polygons, which consists of position information

(X/Y coordinates) and Z (in sec, meters or feet). In some cases the .pck file may also

contain directions, inline/crossline dips, inline/crossline numbers and text information.
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Example of manual picking. These points will be used in Neural Network training.
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3.6.2 Generate Random Points (3D)

Randomly generated points are very useful especially for property prediction or
object detection. This type of pointset has been defined in first place for unsu-
pervised neural network training (see dGB Plugin documentation for more details,
specifically: Unsupervised waveform segmentation (UVQ)).

To generate a random pointset, click on the tree element pointset/Polygon and in
the drop down menu, select: New pointset > Generate 3D.... The following window

pops up.

‘f‘* Create New PickSet — 0O %

Generate locations by Range - i.p

4 F

In-line Range 100 (2| |748 2| Step |9

4 F

Cross-line Range [300 [2][1245 |2] Step |9

4 F

Time Range (ms) 0 [2] 1600 |2] Step [400

Maximum number of Picks

Remove locations ‘— | £ Select .

Name for new PickSet ‘ |

Color MediumTurquoise -

(O OK | @cCancel @ Help

Generate locations by provides several extraction options (see below).

Generate locations by

Well
Polygon
Cross-line Range | [able Ste

! Horizon p

Time Range (ms) Eody wrrovo—Tey Step (400 S

In-line Range
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A user-defined number of random points are created depending on the specified loc-
ation type. If selecting:

Range: specify the inline, crossline and time range (or depth range if in a depth survey)
Well: select one or more well(s) and specify a time range (or depth if in a depth survey).
Optionally add traces in the inline and/or crossline direction around the well track for
the location selection.

Polygon: select a stored polygon and specify the time range (or depth range ifin a
depth survey).

Table: select either an already saved pointset or a Table file. The table file needs to be
X-Y-Z with no header.

Horizon: select a horizon and select if you want the points to be extracted along the
selected horizon or the interval from that selected horizon to a second horizon to be
selected.

Body: select if you want the extraction to be inside or outside the body that you selec-
ted. If outside, you need to specify the inline, crossline and z ranges for the extraction.
By default the outside box is the full survey box.

Optionally, a rejection filter can also be applied by selecting Remove locations (see
window below). It passes each random position according to a selected filter (ran-
dom, polygon, subsample, table, surface...). It is useful to avoid random points in
unwanted regions e.g. by providing a polygon.
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‘f“* Filters _ m %

Specify Filters

[~

[ ] Random

[ ] Subsample
[ ] Range

] Well

[ ] Polygon
L] Table

[ ] Horizon

[ ] Body

Percentage to pass |1

QoK | © cancel @ Help

The number of random location to be extracted needs to be specified.

The pointset creation is finalized by giving it an appropriate name, selecting a color
to be used for its display and clicking Ok.

The name can always be changed later from the pointset manager. The
color can also be modified later on from the right-click menu on the pointset
name > Display > Propetties.
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3.6.3 Generate Random Points (2D)

Random points for the 2D data can also be used for the same purposes and wor-
flows as random 3D picks.

The 2D pointset creation window (see below) is launched by clicking in the tree on
pointset/Polygon and selecting in the drop down menu New pointset> Generate
2D...

0 Create New PickSet — 0 %
Number of picks to generate
D -
Line(s) L] Well correlation-Line ~

[] SSIS-Grid-Dip1
[ ] SS15-Grid-Dip2
[ ] $S1S-Grid-Dip3
[ ] SS15-Grid-Dip4

[ ] SSIS-Grid-Strike1 v
< >
Geometry Z Range -
Z Range (ms) |0 ||1844 |

MName for new PickSet ‘ |

Color [ ™ Magenta -

()oK | @ cancel @ Help

Random (2D) pointset creation window

The number of points to be in this given set needs to be specified. As this extraction
is done in 2D, the 2D line(s) where the locations will be extracted need to be selec-
ted. The location can be restricted with the Geometry selection (see below). It
depends upon the purpose/objective. For instance, if the objective is to detect facies
by using random vectors (points) on a surface, then horizon geometry shall be
provided.
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Geometry | Z Range

Z Range (ms) |On Horizon
Between Horizons

If selecting:

» Z Range: specify the inline, crossline and time range (or depth range if in a depth sur-

vey)
» On Horizon: select a horizon alomg which the positions will be picked.

» Between Horizons: select two horizons in between which the points will be extracted.

The pointset creation is finalized by giving it an appropriate name, selecting a color
to be used for its display and clicking Ok.

The name can always be changed later from the pointset manager. The
color can also be modified later on from the right-click menu on the pointset
name > Display > Propetrties.

L
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3.6.4 Polygon

A polygon is a close line connecting locations.

A new Polygon can be created by clicking on pointset/Polygon and in the drop-down
menu select New Polygon... The following window pops up.

i Create New Polygon - ©

Mame for new Polygon

Color [ ™ RoyalBlue v

Q OK () cancel 9 Help

The polygon creation is finalized by giving it an appropriate name, selecting a color
to be used for its display and clicking Ok.

The name can always be changed later from the pointset/Polygon manager.
& The color can also be modified later on from the right-click menu on the poly-
gon name > Display > Propetrties.

To start interpreting a polygon, it needs to be activated by clicking on the element in
the tree. Polygon are picked only on z-slice and horizons. Display a plane in the 3D
scene, activate the polgon and start picking. The points will be connected by a line.

Double-clicking will close the polygon. Save the polygon by right-click on its name in
the tree > Save. When the polygon is active in the tree, each click will results in a
new point. To remove a point, press Ctrl and click on the point to delete. Move a
point by clicking on it and dragging it.

In the following picture we can see two examples of polygon pointsets, closed poly-
gon (deltaic facies belt), and non closed polygon (fault pointset).

-129 -



-130 -



3.6.5 Pop-Up Menus

pointset/Polygon Element Pop-up Menu

This is the menu right-click menu accessed from the main pointset/Polygon element
when at least one pointset/polygon is already loaded (see pictures below).

v i PickSet
Rando Add ...
[} Polygon New
Ey Prestack
Annotations

Display Only at Sections
Display in Full

Merge Sets
Save Changes

v D Polygon
Bright{  Add
& Prestack New ...

Annotations Display Only at Sections

Display in Full

Save Changes

It contains the following menu items.

Add ...: load a stored pointset/polygon in the 3D scene and tree.

New: Create a new pointset/polygon (see 3.6 pointset & Polygon).

Display only at sections: Display points only intersecting the displayed elements (plane
(s) and/or horizon(s)) in the 3D scene. This mode enables picking in a new location
without being distracted by previously picked points throughout the survey box.
Display in Full: Display all the points of the pointset or the full polygon within the sur-
vey box.

Merge Sets: (for pointsets only) Merge stored pointsets into a new pointset. A window
pops up and the sets can be selected. A name for the output set should be defined.
pointsets can also be merged from the pointset Manager.

Save changes: The pointset/polygon changes can be saved and reloaded at any time
during the building process.
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When more than one pointset/polygon are loaded in the tree, the menu has addi-
tional entries:

v 2 PickSet
Chimn Add ...
] Rando New ’
D Polygon Display Only at Sections
i e
Annotations
Merge Sets

Save Changes

Show All ltems
Hide All ltems
Remove All Items from Tree

v D Polygon
Bright Add .

D Crossp New ...

Ey Prestack

; Display Only at Sections
Annotations

Display in Full
Save Changes

Show All ltems
Hide All ltems
Remove All ltems from Tree

» Show all items: Display all the pointsets/polygons from the tree in the 3D scene.

» Hide all items: Unselect all the pointsets/polygons from the tree. They are no more dis-
played in the 3D scene.

* Remove all items: Remove all the pointsets/polygons from the tree

pointset / Polygon sub-elements Pop-up Menu

If at least one pointset or polygon is loaded in the tree, then the following options are
available from the right-click menu (see picture below):
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v i PickSet

Random ... .
[} Polygon Display b Only at Sections
S Prestack E__ Calculate Volume ... %t Properties ..
Annotations Convert to Body Set Directions ...
Save
7 Saveas
g Lock Treeitem
(5 Export to Google KML .
== Remove from Tree
v D Polygon
Bright Spo’— &
E Displ ;
&\ Prestack E__ Isplay D | Only at _Sectmns
Annotations Calculate Volume .. ¥ Properties ..
Save

Bl Save as
Create Body ...
Lock Treeitem
(5 Export to Google KML ...
== Remove from Tree

» Calculate Volume: In OpendTect, an estimated volume can be computed from a poly-
gon to a given surface. The velocity default is set to 3000 m/s. Negative thicknesses
can either be discarded or taken into account.
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' Calculate volume — O X

Volume estimation: polygon to horizon

Calculate to &= [Demo 5 —> FS7 | © Select .

L] Ignore negative thicknesses

Upward

Velocity(m/s) |3000 |

Estimate volume

==> Area |12.06318665 (sq km|

=== Volume ‘411 .58770752M m*3 (2588.80883789M bbl) |

) Close | @ Help

Convert to body: (for pointset only) Convert the pointset into a body.

Create Body: (for polygon only) Create a body using the polygon as a constraining

area. It requires a top and bottom horizon between which the body would be created.

This feature is only enabled if SSIS plugin is loaded (or licensed).

Close polygon: (only when interpreting a new polygon) During, and at the end of a

picking session, pointsets should be stored.

Display:

o Display only at sections: Display points only intersecting the displayed elements
(plane(s) and/or horizon(s)) in the 3D scene. This mode allows to pick new locations
without being distracted by previously picked points throughout the survey volume.

° Properties: In this window the Type, Size and Color of the point markers in the 3D
scene can be set. The type Arrow is also automatically used when the point is given
directional information in the Set directions option under the pointset pop-up menu.

o Set direction: (for pointset only) Display direction, guided by the Steer-
ingCube/attribute. This helps to understand the geological dips and fluid flow. It is
assigned by setting a direction to each point based on dip and azimuth information
(attributes). In the pop-up window (see below), specify either a SteeringCube or two
attributes providing the polar dip and azimuth in degrees. A velocity of 2000 m/s will
be used in time survey to convert the dip from degrees to us/m if the dip angle data
is read from a stored cube instead of the dip angle attribute. Do not forget after set-
ting the directions to save you pointset and change the display type to "Arrow".
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An example of setting direction (black arrows) to a pointset.

When setting the direction for a given pointset, you can select to get the direction
from a SteeringCube or from the Azimuth and Dip attributes (stored or on the fly)

(see picture below)

@) Add direction to Pick Set

- O X
Specify directions for picks
Direction from @ SteeringCube () Attributes
Steering Data [ *& |2 Steering BG Detailed “] © select ..

|_00K ||°Gancel‘| @) Help |

@) Add direction to Pick Set

Specify directions for picks

Direction from ) SteeringCube @ Attributes

Azimuth Angle ~ North (phi=[0-360]) ‘Azimuth

© Select ..




Save/Save As: Either overwrite the stored input by using option Save or store as new
pointset / polygon by using Save As option.

Lock / Unlock: Lock the selected object. It prevents accidental removing, moving or
displaying data on the object. Clicking "Unlock" enables editing again.

Remove: Remove pointset/polygon from tree.

Removing any unsaved pointset/polygon will result in complete loss of the
¢ unsaved interpretation.

Export to Google KML: Export selected polygon to a Google KML file. When selec-
ted, the following export window is launched. Fill in the output KML parameters and
write/select the output file location. Press the 'Ok’ button to export the polygon in the
selected location. The feature will prompt an additional conversion dialog if the con-
version settings for the survey are not defined. For further information, please refer to
the Survey Selection section.

) Export Polygonto KML ~ — O b

Specify output parameters

Line color | M Width

Height | 100 |

Output file ‘IIDW_Bright_Sth_kml| ) Select ...

(oK | @ cancel @ Help

Export the polygon to a KML file
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3.7 Horizon

¥ 30 Horizon
4 2D Horizon Add ...
Fault Add at Sections Only ...
i ]
Faultsticks Add Color Blended ...
& Body
L well e g

An existing horizon can be displayed in the scene by selecting Add option from the
pop-up menu (see above). It will launch a horizon selector window from which mul-
tiple horizons can be selected. See also Add color blended.

-

1 Select Input Horizon (s) | el ” =l ”i&|
- Filter *

"] Demo 0 —> F54 -
] Demo 0 —> FS4 Trimmed r=10
Demo 1 —= MFS4
|| Demo 2 —> FS6
] Demo 3 —= Top Foresets
|| Demo 4 —> Truncation

| Demo 4 —> Truncation Trimmed r=10
"1 Demo 5 —= FST

o312

Area subselection 104/302-748/1248 (463 samples) | ) Select .. |

[ ) ok H () Cancel || (£ Help |

-.._Testing\Surfaces\Demo_1 - MFS4 hor

Once at least one horizon is displayed, there is an addition to the pop-out menu, Dis-
play All, which contains several options: only at sections, in full or both at sections
and in full. Only at sections results in a horizon display (as a line) on the inline/cross-
line/timeslice. Full displays the complete horizon in 3D space.
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Track new sub menu is used to start a new horizon interpretation.

The popup menu from a displayed horizon has several options, which are covered
in the following sections:

4 ¥ 30 Horizon
4 [¥]|Demo 1—= MFS4|

Zvalues Add :
lzzgluﬂnnmn Display 3
FaultStickSet UEED '*

& Body Tools b
bWl Workflows b
A PickSet B | save
]:} Polygon
=y Prestack Events @l Saveas
> Annotations g Lock Treeitem
wa  Remove from Tree
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3.7.1 Add Attribute

This allows choosing the data to display on the horizon from stored cubes, a cal-
culated attribute from the current attribute set, or horizon data that were included
with the horizon already. For Horizon data a dialog will popup where you can select
multiple data files. After loading you can browse through the data by pressing the
'Page Up' and 'Page Down' buttons on your keyboard.

For PgUP and PgDn to work, the mouse pointer must be in the scene.

4 ¥ 30 Horizon
4 Demo 1 —= MF24

Zvalues Add ¥ | | Aftribute
ED T”m” Display » | % Volume Builder Attribute
Al _ Tracking » Contour Displa
FaultStickSet piay
® Body Tools * Horizon Data
- Well Workflows *
" PickSet b  Save

D FPolygon
=y Prestack Events
» Annotations

__

Save as

2

Lack Treeitem

Remave from Tree

Once a horizon is added (with its Z-values displayed in the scene), it is possible to
also right-click on 'Z-values' in the tree to give you other options:

4 ¥ 3D Horizon
4 Demo 1 —= MFS4
TaAl Cube Std

Z values Select Attribute ¥ || | Stored Cubes
Esu'l't'”“m” Save Color Settings Attributes 30
FaultStickSet Move ' Steering Cubes

® Body Display '* Stored 2D Data
Well Save as Horizon Data ... Attributes 20D
Pick3Set Tools *

[ Pol Steering 2D Data
olygon .
== Remove
= Prestack Events Horizon Data (11) ...

» Annotations £values
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Furthermore, once a horizon has an attribute displayed, it is also possible to 'Save
as Horizon Data'... and will be visible in the '"Manage 3D Horizons' window:

4 % 30 Horizon
4 Demo 1 —= MFS4
TaAl Cube Std

Zvalues Select Attribute b
# 2D Horizon Save Colar Settings
Fault
FaultStickSet Mave g
& Body Display k
Well Save as Horizon Data ...
' PickSet

Tools 3
]:} Polygon

=% Prestack Events ! |l
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3.7.2 Color-Blended Display

¥ 3D Horizee
Fault Add at Sections Only ..
Faultstic Add Color Blended .
& Body
- Mew 3
Well

= becomes =

4 % 30 Horizon
4 Demo 1—=MF54 IH
=right-click= [
=right-click= 1l
=right-click=
Zvalues E

The load color blended sub-menu displays an RGBA (red-green-blue and alpha)
blended horizon(s) in the scene. This is used to blend multi-attributes with similar
spectral outputs. This is an interactive tool especially to color blend the iso-fre-
quency grids (or attributes).

Color blended display:

RGBA* blending attribute display is used to create a normalized color-blended dis-
play that often show features with greater clarity and enhances a detail map view.
Traditionally, it is used to blend the iso-frequency responses (Spectral Decom-
position), but a user can blend three/four different attributes that define a spectrum
that is comparable. For instance, spectral decomposition outputs the amplitude at
discrete frequencies. So, it renders the same output (unit=amplitude). Depending
upon a geological condition or the objective, FFT short window or CWT (continuous
wavelet transform) can be chosen. Results are best displayed on time/horizon
slices, volume.
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A color blended map view (image on right) of the spectral decomposition (red-10hz,
green-20Hz, blue-40hz). Compare the results with the coherency map (image on
left). Note that the yellowish colored fault bounder region is thicker as compared to
the surrounding regions. The faults throw (red-color) are also clearly observable.
Semblance/similarity together with color blended spectral images can reveal better
geological information.
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3.7.3 Tools

Several processing algorithms may be applied to horizon and will be described
here:

Adding points to existing horizons by interpolation (grid)
Filtering interpretations

Snapping an existing interpretation to a given amplitude event.
Storing the Reference Z as an attribute

4 ¥ 3D Horizon
4 Demo 1 —= MFS4

Zvalues Add »
< 20 Horizon Display b
Fault Tracki .
FaultStickSet racking
@& Body Tools 4 Filtering ...
o Well Workflows b Gridding ..
5 E'E;HSH o | Save Shift ..
olygan X -
Save as
Sy Prestack Events | _ Snapping ...
- Annotations @ LockTreeitem Store Z as Attribute .
e Remove from Tree

The recommended workflow order after horizon tracking is:
Snap the interpretation to a given event (min/max/zero crossing).

Grid the snapped grid since snapping can generate holes.
Filter the output grid.
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3.7.3.1 Grid

This utility is used to grid/interpolate a horizon having gaps/holes or to filter (aver-
age/median) a horizon grid. There are several gridding algorithms supported in
OpendTect.

‘r“-‘t‘ Horizon Gridding | = ” (=] ”ﬁ|

Scope [Conuex hull -

Inl/Crl Step 1 1

[] Keep holes larger than (m)

Algorithm [Triangulation -

Fault - ’ e Select...] [ Clear

D Use nearest neighbor

[ ] Max interpolate distance {m)

Save Horizon (@) As new () Overwrite

Output Horizon H1_Grid v [ © select .. | | dGB -

Display after create

(@5 ) [@cwa] (@5 |
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Gridding Parameters:

» Geometry: There are different types of geometries that are used to do interpolation.
The Full survey is used to interpolate (in-/out-wards) the Horizon-Z values within the
entire survey box. The Bounding Box defines the rectangle fitting the horizon geo-
metry, which is generally smaller than the survey box. The Convex hull type of area fit-
ting also restricts the gridding geometry within the horizon boundaries. To grid the
gaps or holes in a horizons, the Only holes type of gridding geometry is used.

 Inl/Crl step: The default steps correspond to the sampling rate of the input horizon.
The step can be decreased up to the survey sampling rate to get a higher resolution
horizon.

» Algorithm(s): Inverse distance algorithm uses an inverse distance method of inter-
polation. Inverse distance requires the search radius with optional parameters (step-
size and number of steps). The step size of '1' means that one bin would be used in all
directions to interpolate the horizon Z-values. Whereas the number of steps define the
number of concentric circles for inverse distance computation. For these steps, the
grid computation can be set to the corner points for the defined radius or not (default
option).

= Inverse distance - par..| = | (2] ||pt.3m|

Inverse distance with search radius

Compute corners first Yes @ Mo
Step size 1 =
[Mr steps] 0 =

| O oK || () Cancel || {£d Help |

» Triangulation is a fast gridding algorithm, which uses triangulation method of inter-
polation. The interpolation can also be defined by providing an optional maximum dis-
tance (radius) by setting interpolate option checked.

» Extension uses a simple linear interpolation algorithm to extend the horizon Z-values
outward using the number of steps (bins), which need to be defined in the following
parameter field (Number of steps).
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» Continuous Curvature (GMT) is a continuous curvature algorithm of interpolation,
which is a part of the GMT Plugin of OpendTect. Please check the GMT website for fur-
ther details. This algorithm only requires the tension parameter (ranges from 0-1),
which controls the smoothing. The tension 0 gives minimum curvature type of surface
interpolation, while the tension of 1 gives a harmonic surface.

» Nearest Neighbour (GMT) is also another interpolation algorithm coming from the
GMT Plugin of OpendTect. This algorithm requires the search radius to be defined. Itis
mostly useful for a regularly spaced grid data. Please check the GMT website for fur-

ther details.
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3.7.3.2 Filter

The "filter" utility enables filtering of the horizon using either median or average fil-
ter. The inline and crossline step-out should be defined. The larger the step-out, the
smoother the result of the filter.

4 Horizon filtering =R el ™"

Filter type (@ Median () Average

Filter stepout inl:1 = =
Save Horizon (@) As new () Overwrite
Output Horizon - ’ £ Select ] l:'*_'_.*'-'_‘.'idGB "]

|| Display after create

(©rn ][O0 | [ @rn |
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3.7.3.3 Snap-To Event

In case the horizon is not correctly snapped to a seismic event, this option can be
used. The user should define the input data, the event type (peak or trough, zero-
crossing etc.), the search gate relative to the original horizon, and whether the
snapped horizon should be saved as new or overwrite the original horizon.

'“1‘ Snap horizon to seismic event | = ” (=] Hﬁ|

Horizon to snap Demo 1 —= MFS4 -
Input Cube @ 4 Dip steered median filter -

Event [F'eak (Max) -

Search gate (ms) -4 4

Save Horizon (@) As new Overwrite

COutput Horizon - l ) Select .. ] l:'{jl'idGB v]

[ Display after create

(©rn ] [ Qe | [ @rion ]

- 148 -



3.7.3.4 Variogram

For any horizon data displayed on a horizon, a horizontal variogram can be com-

puted:

4 % 3D Horizon

4 [V| Demo 1 > MFS4 -
v | SD FET 204 -
* 2D Horizon Select Attnbute b
Fault Display 3
FaultSticks Save as Horizon Data .
@ Body Tools » Filtering ...
Well Remo —
. emove ndding .
S PickSet > : 9
D Polygon " Variogram
Set Z values .

=% Prestack Events

The variogram describes the spatial continuity, here in the horizontal direction but it
can also be computed vertically from the crossplot tool. It is commonly represented
as a graph that shows the variance in measure with distance between all pairs of
sampled locations. Modeling of relationship among sample locations to indicate the
variability of the measure with distance of separation is called Semivariogram or
Variogram modeling. Variograms are important when doing inversion as it allows to
predict a value at a location where it has not been measured.

To compute the variogram, parameters need to be provided: the maximum range
(maximum distance allowed between the pairs for the analysis), the step and the
minimum pairs per log distance:
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Semivariogram

A
position P+h y “
_______ ™ X

h : Lag distance ol
X ]
position P ¥

: >

Lag distance
' Semi-variogram parameters | — || (=] ||£i|

Specify semi-variogram parameters

Maximum range (m) 1992 5

Max number of pairs per lag distance 1000 5

| ) oK || () Cancel || {9 Help |

Once the variogram has been created, the analysis consists in finding the model
that best fits the measured data in changing the variogram type and changing the
sill and range:
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3.7.4 Display Contours

Add Contour Display: This option displays the contour on the horizon. That the
contour step (interval) is automatically calculated but can be edited at any time. The
input for the contour display can be either a reference Z or any surface attribute like
Similarity, Energy, Dip etc ...

) Select Attrib... | = | B [

Demo 4 —= Truncation

Z Values -
VQE Hor 4-8 segment

Map Facies_1 -
RMS Facies 1

Gradient_BugTesting

Grad

vel Al
walll 9

| ()oK || @Eancel|

The contours properties can be manipulated by right-clicking on the Contour attrib-
ute in the horizon element.

A user can adjust contour range/index, color and line thickness.
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'ﬁ* Contour Display Options
Total £ Values range (ms): 458.21 - 1070.77

Contour range (ms) 480 1080 Step (40

et E Width |1 2

Show labels | Font ...

Label alignment (@) Left () Center () Right

Label elevation 30 = degrees

=N FOf X%

\ - Apply |

| O oK || () Cancel || {4 Help |

Mumber of contours: 16

The images below show a horizon with both reference Z and Similarity contours,

respectively:
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3.7.5 Calculate Isopach

Calculate isopach: This option will compute the time or depth difference between
two horizons. The computed grid will be displayed as a new layer on this horizon
and may be stored as a surface data. The output will always be in seconds, meters,
or feet.

* Create Isochron E=nEEn "

Create Isochron for ‘Demo 4 —= Truncation’

Calculate to Demo 0 —> FS4 E | €) Select .. |

Attribute Name |Isochron Thickness to Demo 0]

Output in (@ Milliseconds (| Seconds

| O oK || () Cancel || (9 Help |
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3.7.6 Flattening

Write Flattened Cube: It creates the flattened seismic at specified time value of
horizon. The output is stored as a new flattened cube. The user can choose the
benefit of this option by flattening the cube at the horizon.

ﬁ"}‘ Create flattened seismic ‘ = H = ”i&|

Create Seismics flattened on ‘Demo 1 —» MFS4

Input Cube @ 4 Dip steered median filter E

Time value of horizon |813

Output Cube -] i cBvS ~|
[ O oK H ) Cancel H @9 Help ]

- 156 -



Create flattened scene: This option enables the user to create a second scene in
which the data is displayed relative to the flattened horizon. This can be a very use-
ful tool in specific situations. By flattening a horizon, the user gets an idea of the
approximate section at the time of the deposition of this horizon. The tectonic history
can be derived from the difference between the original section and the "restored"
section. Another advantage of flattening the horizon is that it becomes easier to eval-
uate the depositional environments.

Unflattening the cube: Should you need to unflatten the cube then please refer to
the following: Delta Resample Attribute
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3.7.7 New Horizon

3D Horizon > New right-click menu in the Tree allows user to create new
3D horizons using one of the following:

¥ 3D Horizon
4 2D Haorizor Add ..
Fault Add at Sections Only ...
1 0
Faultsticks 444 Color Blended ..
& Body
L well New g Auto and Manual Tracking ...
PickSet With Constant 2 ...
[ Polygon Track Unconformity ..

= Direetael Cumnde

Auto and Manual Tracking: interpret a horizon in a highly interactive 3D Auto-track-
ing workflow, or perform traditional interpretation using Section Auto-tracking and
Manual Draw.

With Constant Z: create a horizon with constant Z value

Track Unconformity (requires Dip-Steering plugin): create a horizon from picked

seed positions by inverting the dip field (given in the form of a Dip-Steering Cube). This
tool can be used to track unconformities, seismic events corresponding to well mark-
ers, and/or create a quick geologic model with minimal input from the interpreter. For
more details refer to "Track Using Inversion' in the dGB Plugins documentationdGB Plu-
gins documentation.
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3.7.7.1 Auto and Manual Horizon Tracking

3D horizon interpretation in OpendTect can be conveniently started from the right-
click menu of 3D Horizon > New > Auto and Manual Tracking in the Tree of either
3D scene or 2D viewer.

Basemap (requires OpendTect Pro license) significantly enhances any inter-
pretation workflow. For example, it allows to conveniently operate random lines
when QCing results of 3D auto-tracking.

3D Auto-tracking

3D Auto-tracking is the primary, highly interactive workflow for horizon interpretation
in OpendTect. The user starts with a few picked seeds, auto-tracks in volume, inter-
actively QCs, as needed re-tracks with updated parameters and/or edits, and locks
QC-ed interpretation. Then interpretation continues by iteratively repeating the
steps. The advantage of this workflow is that the horizon is QC-ed while interpreting
and, therefore, saves time on editing. Any remaining holes can be filled at a later
stage using one of the gridding algorithms.

The workflow operates in the 3D scene via Horizon Tracking Settings window, Ctr/ +
right-click menu, and/or keyboard short keys (Shift + ? to see all).

i, Horizon Tracking Settings - =
Mode Event Correlation Properties DipSteer
i Section Auto-track Between Seeds (coming so0n
() Wanual Draw Snap to Event
KMethod | Seed Trace -
) Close &4 Help
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=tart Auto Tracking

<

Retrack From Seeds
(&7 Select With Pohygon
Select Parents

Show Parents Path
Select Children
. Clear Selection

@ Delete Selected

/)

Undo
Redo

Lack

Unlock

Hide Locked
b Save
Bl SaveAs ..
7 Dizplay Only at Sections
Show Settings ...

¥

and/or

View Mode

Pan Middle Click+Drag

Rotate 5hift + Middle Click + Drag Interpretation Mode
el sl Pickseed Left Click
Ctrl + Middle Click + Drag Ctrl+ Left Click on seed/pick
Activate Polygon Selection |y
Multi Selection y + Ctrl + Left Click
Move Single Selection Left Click+Drag
Shift + Left Click
Double Left Click
Ctrl+ Left Click on existingfault stick (outside seeds)
Left Click on existingseed

Zoom infout

Remove seed/pick

Position Mode
Activate element Left Click
De-activate element

Left Click outside active element

New

Finish

Draggers —applied to Active Inline, Crossline, Z-slice or Random Line

Browse/Resize Volume perpendicular-to-plane | Left Click+Drag in Active Volume Faultstick

Resize Left Click+Drag (green) Anchors
Rotate (if possible) ctrl + Left Click+Drag
perpendicular-to-plane Left Click+Drag

parallel-to-plane shift + Left Click+ Drag

Select (to edit)

Horizon Tracking
Tracking menu Ctrl+ Right Click
Autotrack k
Retrack Ctrl +k
Lock / Unlock Ifu
Clear Selection a
d

Basemap

Inline

Crossline

Random line B
Delete Selection

Main Short keys
Show all Shortkeys Shift+?

Save selected object Cirl+ s

Save a5 selected object Shift+Ctrl + 5
Undo fRedo Cirl+z/Ctrl+y
Toggle / Print 3D graphics stats /G

Pop up Command Controller Cirl+r
Toggle between “infull”/ “at section” selected item display v

Forward X

inlinefcrossline/z-slice
B bssmerd .



A seismic event in 3D volume is tracked starting from user-picked seed locations fol-
lowing user-set rules (Horizon Tracking Settings window) on:

which seismic event (min/max/zero-crossing) to follow within a search window;

and when to stop auto-tracking by comparison of the current tracking position with
either a user-picked seed location (Seed Trace method) or a preceding auto-tracked
position (Adjacent Parent method) based on event amplitude (either relative difference
threshold or absolute amplitude cut-off) and (optionally, but recommended) trace
cross-correlation within comparison window.

Optionally, seismic dips can be used to guide the auto-tracker (a Dip-Steering
license is required).

The Seed Trace method is more conservative and is recommended in structurally
complex areas. The Adjacent Parent method tracks larger areas with the same set
of input seeds and tracking parameters, which makes it faster to produce horizons,
but the risk of loop-skipping increases. It is recommended only for continuous hori-
zons.

Section Auto-tracking

Using Section Auto-tracking mode without 3D Auto-tracking functionality is a tra-
ditional interpretation workflow, in which the interpreter points a horizon on a certain
grid (usually regular: for example, every 10th inline and 10th crossline). It can be
done both in 3D scene and in 2D viewer. The interpreted horizon is then inter-
polated using one of the gridding algorithms.

Manual drawing

This option is used to manually pick horizons in areas where auto-tracking is not
feasible.
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3.7.7.1.1 Horizon Tracking Settings

3D horizon interpretation in OpendTect can be conveniently started from the right-
click menu of 3D Horizon > New > Auto and Manual Tracking in the Tree of either
3D scene or 2D viewer.

Horizons can be tracked in various modes:

Section Auto-tracking
Volume Auto-tracking
Manual Drawing with and without snapping

OpendTect supports the following ways of picking:

. Auto-tracking mode:

 Recommended: Left-click to add seeds (seeds are stored with a horizon).

» Optional: hold Left-click and draw along the section, seeds will be automatically
added.

» Ctrl + Left-click to remove seeds.

. Mouse draw:

 Recommended: hold Left-click and draw along the section to create an individual
patch (patches can be connected by simply drawing with overlaps).

» Optional: left-click to pick an individual patch and double-click to finish it.

» Hold (Ctrl + Left-click) and drag to erase interpretation along the line.

Horizon Tracking Settings window.

Right-click 3D Horizon in the tree and select New > Auto and Manual Tracking. This
will launch Horizon Tracking Settings window which contains several tabs. Option-
ally, the dialog can be retrieved by right clicking on the horizon in the Tree
and choosing Tracking > Change Settings.

Mode Tab
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" Horizon Tracking Settings | = || (=] ||i&|

Mode Event Correlation Properties DipSteer

o @ Section Auto-track Between Seeds (coming soon)
Manual Draw Snap to Event
d Method | Seed Trace -

[ ) Close H £ Help |

Choose the tracking mode:

Section Auto-track is used to auto-track a horizon along a section (inline, crossline,

and random line) of a given volume. If a sub-volume is preloaded, only the sub-volume

area will be auto-tracked. When this mode is selected, the volume auto-tracking icon

«x Will be active, which requires seeds.

» Seed Trace is an auto-tracking method which only compares seeded traces to do
auto-tracking.

« Adjacent parents utilizes the last known trace positions to compare amplitudes to
do auto-tracking. This increases chances of loop skipping.

Manual Draw mode will manually pick a horizon (interpolated line) between two clicked

or mouse dragged positions. Optionally, it also snaps to a selected event between the

picked positions. This mode is used in difficult areas, for example to cross faults, noise
zones or to interpret unconformities.

Event Tab
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Mode Event Correlation Properties DipSteer

—— Event type | Max - wvs [ vD
Threshold type | Relative difference
Allowed difference (%) | 25 |
(4
Search window (ms) |—B = | | & = | ] symmetric
-

Data Display window (ms) |-1E- = | | 16 = | [] symmetric

Mr Traces
Picked on: 4 Dip steered median fitter I\ k \ \

@

Event Tab contains the defining parameters for Section / Volume auto-tracking.

» Input data: The input data is automatically selected when you pick on a section. This
can be the original seismic volume, or a filtered seismic volume (preferred) or any
other attribute. The horizon is linked to this input seismic. you can change the input
seismic at any time: it won't change your saved interpretation. If you change the data
during interpretation, the next click on the new data may show a warning message. If
you continue, then the new data will be used to do auto-tracking.

» Eventtype: Specify the event type you want to pick. The tracker can track negative
reflectors (Min), positive reflectors (Max), a Z-type zero-crossing (0+-), or a S-type
zero-crossing (0-+). If the tracking does not seem to work, check that the event type
corresponds to the event you actually interpreted the seed(s). If Seed Trace method is
chosen then one can interpret a mixed phased horizon.

e Threshold type:

» Cut-off amplitude: Here, an absolute amplitude is used as the stopping criteria for
the tracker. When the tracker encounters a value below this threshold value it stops
tracking. (For a max-event the tracker stops if the value is below this threshold
value, and for a min-event when it is above this threshold value). Tip: point your
mouse at the event and the amplitude value is displayed at the bottom of your
screen.

» Relative difference: The tracker will compare the amplitude of the last tracked point
to the amplitude of the point that is candidate for tracking. If the difference exceeds
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the chosen percentage, the tracker stops tracking. Further explanation on Steps is
given below.

» Search Window: The tracker searches for the chosen event type based on amplitude
in a time window relative to the last tracked sample.

» Display Window: This controls the display of WVA/VD of the surrounding trace seg-
ments near the last picked seeds. One can control the display window and number of
traces. This gives an overview of the picked location. In the display, one can also
change the search window by moving the green lines up/down.

At the bottom of this tab, one may see a status note on picked/current data on which
interpretation is being performed.

Correlation Tab

-"i‘--HDrian Tracking Settings | = || (=] ||i&|

Mode Event Correlation Properties DipSteer
o Use Correlation (@) Yes Mo V| WA VD

40 = Symmetric rrrr.y

L3

Compare window (ms) -40

d Correlation threshold (%) 80,0

4[»

N
L]

4|

Data Display window (ms) -48
=

48 = Symmetric

Mr Traces & =

[ {0} Close ” (£ Help |

A trace segment around the last tracked point is compared to all the trace segments
on the neighboring traces around the points that lie within the Search window (See
figure below).

In this tab, one can do auto-tracking by turning the correlation ON. The correlation
window should be small enough to ensure a waveform. The threshold is generally
strict (80% or higher) to track only high quality amplitudes. The correlation window
size can be changed by moving the green lines in the display window.
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Properties Tab

“ Horizon Tracking Settings ‘i"ﬂ/‘ﬂ,

| Maode | Event | Correlation | Properties DipSteer

2 Horizon Color

Line Width —{ | 3
&3 | Seed Shape/Color [Cube ~] |
fo > Seed Size | | 2

- Parents D Selections D
Locked D

(O ][ @ |

This tab is used to adjust the display properties of the horizon and corresponding
seeds. Optionally, you can also change the color codes for various parts (parent

paths, selection of a horizon if you intend to remove through a polygonal selection,
locked tracking areas) of the horizon.

Dip Steering Tab
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' Horizon Tracking Settings ‘i/‘ﬂ/‘ﬂ/

| Mode | Event | Correlation Properties DipSteer

ol -
X Use Steering (@) Yes () No

Steering Data @ 2 Steering BG Detailed -

(474

-

(©bee ][ @ |

A SteeringCube can be added as a constraint for horizon interpretation. This will
improve the horizon tracking especially in the areas of dipping reflectors. Dip steer-
ing gives structural information.

3D Auto-Tracking Menu

A dedicated 3D Auto-tracking menu is generally launched by CTRL + right click in
3D scene.
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o bk w

2  Start Auto Tracking Starts Auto-tracking using the selected method in the Mode tab of tracker settings.

&3 Retrack From Seeds Re-tracks a new horizon from the new seeds.

@&” Select With Polygon Draw a polygon to select parts of the horizon that you intend to remove.
Select Parents Shows parents (as line) on the map.
Show Parents Path Show parent paths in a 2D viewer where you can edit the interpretation.
Select Children Selects all grid nodes near the clicked location which are children paths of auto-tracking.
%, Clear Selection Clears the selected horizon parts.
@ Delete Selected Deletes the selected parts of the horizon from the disk.
* Undo Undo the last changes.
Redo Redo the last changes.
Lock
= Lock the tracked horizon parts. Only the new positions will be editable.
g Unlock
Unlock the tracked horizon parts.
Show Locked
B sae Show locked option is used to show the read-only parts of the horizon.
d Save As Save/Save As — to save the current horizon or save it as a new horizon.

Display Only at Sections Displays a horizon as a line on the sections.

¥

Show Settings ... Displays the tracker settings dialog.

Using this menu, you can control several tracking features.

Tracking Workflow

After adjusting the parameters in the tracker setup (which can remain open during
tracking), start picking seeds on a displayed inline/crossline.

Please refer to How-to instructions for step-by-step workflow on 3D Auto-tracking
and Tracking in 2D viewer.

Auto-tracking in a 3D volume
Auto-tracking in 3D is done in following steps:

Pre-load a sub-volume (Survey > Pre-load > Seismic) within which you intend to do
auto-tracking. If the volume size is small, you may pre-load the entire volume in the
memory.

Launch the basemap window (View > basemap) to move the sections and QC the inter-
pretation.

Add inlines / crosslines / random line.

Add a new 3D horizon in the tree.

Pick several seeds on inlines / crosslines / random lines and adjust the tracking para-
meters.

Press the auto-track button.
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10.

If the tracking result is good, you may lock =2 (CTRL + right click) the results so that

they are not changed. You may unlock 2 the old tracking paths if you want to change
them during interpretation.

Otherwise, you add more seeds and choose re-track from seeds €.

You can optionally, remove the wrong paths at a mouse location by using CTRL + right
click menu (Select parent / children paths and relaunching the menu to remove the
selection).

Another option is to launch a 2D Viewer of parent paths to edit auto-tracking errors. If
you do that, then you may have to re-track £ from seeds again.

Some Important Tracking Short-cuts:

CTRL + Z: Undo the last action.

CTRL + Y: Redo the last action.

CTRL + S: Saves the horizon.

k : Auto-track.

SPACE bar: Switches between picking (cross) horizon and dragging (green
pointer) sections.

Manual Drawing on Sections (2D/3D)

You can manually interpret a horizon by drawing on the seismic section. OpendTect
supports both picking methods: drawing like a pen (Tablet/Touch screen) or mouse
clicks. If you have picked a part of a reflectors, a green colored (temporary) line will
appear. To confirm interpretation, you will required to double click. This will show a
horizon segment in actual color. This method is very useful for picking in difficult
areas (noisier zones or unconformities).
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3.7.7.2 Create Horizon With Constant Z

3D horizon with constant Z-value can be created from the right-click menu of

3D Horizon > New > With constant Z.

ZWalue (ms) |0

Area subselection |-

Cutput 30D Harizon

[ | Display after create

Create Horizon
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3.7.8 Shift

Shift: The scrollbar allows the user to scroll the 3D horizon vertically. The shift
range allows the user to define the upper and lower boundaries of the scrollbar
range. The step size defines the distance between each possible horizon position.
(e.g. Arange of -100 to +100 with a step of 10 allows for the user to scroll through 20
possible horizon positions, centered about the original position.) Different attributes
can be calculated for the horizon in this user defined shift range. The user can then
use the scrollbar to move up and down and view the attribute as it would appear on
that horizon at the various shift positions. This shifted horizon can be saved as sur-
face data to be viewed later.

"‘ Horizon shift - Demo 0 --= FS4 | - || (=] ||£i|
Shift Range (ms) -100 100 Step 10
Shift (ms) (] 0

Select Attribute | || & select

[ O oK H () Cancel || & Help |
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3.7.9 Calculate Volume

Calculate volume: It is used to calculate the volume between the two horizons.
The volume is calculated within an existing polygon. Select the polygon and press
Estimate Volume button to calculate the volume within the polygon. To read more
about this, please go to the chapter pointset: Pop-up Menus

! Calculate volume | — ” = ”&|

Wolume estimation from horizon part

Calculate From Palygon  Slump-2aa * | B Select ...

lgnore negative thicknesses

v | Upward

Welocity(m/s) 3000

Estimate volume

=== Volume 1298.02392578M m*3 (8164.32470703M bbl)

[ () Close H (&4 Help |
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3.7.10 Other Options

Properties: The Material window allows changing of the graphical settings like
transparency, line style, and thickness.

Resolution: The resolution of a horizon can be changed for performance reasons.
When using a low-end graphics card, performance during rotating and moving the
scene may suffer. By showing the horizons in a lower resolution, scrolling and rotat-
ing becomes smoother. By default, the resolution is set to Automatic. This setting
uses higher resolution in areas where a horizon has a complicated shape, and low
resolution in relatively flat areas. Also, when rotating, the resolution will be set to low
in order to enhance responsiveness of the rotation action. When released again, the
resolution is set higher again. Attributes displayed will always have full color res-
olution, only the shape of the horizon surface is affected by this setting.

Horizon default resolution and colortable settings can now be defined under the
'Horizons' tab via Utilities > Settings > Look and Feel....

Quick UVQ: This option is related the Neural Network plugin license, if it is avail-
able. It is used to create a quick unsupervised facies map. For further information
please refer to the plugin documentation.

Use single color: When this option is selected, the horizon is displayed in a single
color, which can be chosen from a standard color selection window.

Display: The horizon can be displayed on the sections (inline/cross-
line/2Dline/timeslice) as a line, as a 3D surface or both.

Tracking: Horizons can be edited and tracked through the survey. The various
tracking options are described in here.

Save: The save option gets highlighted when changes are made to the surface geo-
metry. Save saves the new geometry of the horizon. If a horizon consists of
patches, you can save a sub-selection of these patches.

Save as: Save a sub-area or the complete horizon using an other name.
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'&'}," QOutput selection

Area subselection 100/300-750/1250 (463 samples)

Cutput 30 Horizon

Replace in tree

e

v | © Select .| [ dcB )

(@0 ][ ©cmeel ][ @b |

Position: It is used to re-position (selected inline/crossline range) the displayed hori-
zon. In the position dialog, set the ranges of the inline or crossline to sub-select the

horizon display.

" Position

Specify positions

SN EOR EX5

Area subselection |Range

v|!]

In-line Range 100

Cross-line Range 300

-

750

1250

Ak

| Step 1

Ak

| Step 1

| OD}{ || () Cancel || @Help |

Lock: This will lock the selected object. It prevents accidental removing, moving, or
displaying data on the object. After clicking unlock, all manipulations are possible

again.

Remove: This option removes the horizon from the tree and the graphics area.
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3.7.11 Store Z as Attribute

This option gives the possibility to store 'Z' values as a Horizon data for an horizon.
Subsequently, this newly created attribute can be used to change 'Z' values of
another horizon by means of Set Z values.

-

ffrf!r,'* Store 7 values as attribute | — ” =] Hﬁ

UWQ 10 classes [-12, 24] ms on FS4 - Segmeni
UVQ 10 classes [-12, 24] ms on F54 - Match

4 | 1l 4

Attnibute Mame TWT Values

Store in (@) msec | sec

| GDH || () Cancel || aHeIp |

The name of the new 'Z' attribute and in which units it will be saved need to be spe-
cified.
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3.7.12 Set Z Values

A 'Z' value surface attribute (see Store Z as attribute) can be used to shift a horizon
or completely change its 'Z' positions using the Set Z values option.

"" Set horizon Z values | | || (=] ||£i|
Set £ values from "Demo 0 with Shift’

WValues are Relative (deltas) @) Absolute
Units (@ msec sec
Save Horizon (@) As new Overwrite
QOutput Horizon hd | ) Select .. ‘ |'*:_--_"ZdGEJ "

Display after create

[ O ok H () Cancel H 9 Help |

Specifying values as Relative (deltas) will shift the horizon; infact the software adds
the attributes 'Z' values to the 'Z' values of horizon to achieve this shift. Absolute is
used while completely changing the 'Z' values of the horizon to the 'Z' values of the
surface attribute. Specification of units of 'Z' values (i.e. in 'milliseconds' or
'seconds') is also required.
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3.8 2D Horizon

4 2D Honzon
Fault Add ..
FaultStickS Track MNew ...
@ Body Create from 3D
b Well

Add... an existing 2D horizon into the scene.
Track new... Allows a new 2D horizon to be created.

Create from 3D... Generate 2D horizons from existing 3D horizons by right-clicking
on 2D Horizon in the tree and selecting Create from 3D. A window pops up where
you can designate the 3D horizon, the 2D data set and 2D line(s) where you want to
create the new 2D horizon. This function allows for the 2D horizon to be created on
one line, or on as many lines as a data set contains, all at once.

‘r*’r Create 2D horizon from 3D | — || (=] ||ﬂh|
Input Horizon Demo 0 —> F54 A | ) Select .. |
Select 2D lines Well correlation-Line | 6 Select . |
Output 2D Horizon 2D Demo (| - | ) Select . |

Display on OK

[ O ok ” () Cancel || {£d Help |

Once you have selected a 2D horizon, two other options become available:
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v Add ..
V] 2 Track New ...
B Fa Create from 3D ...
Fau

@ Boc Display All Only at Sections
. We Show All in Full

s Pic Show All ltems
4 [ Po Hide All ltems
W] ¢
% Pra L Remove All kems from Tree

The selected horizon(s) will be displayed in the scene. To start a new 2D horizon
interpretation, read the chapter How to interpret Horizons.

The displayed 2D horizon pop-up menu contains the following items:

4 —4 2D Horizon

[v]|2D Namai - MESA! —
W] 2D Display »
Fault Trackjng [ ]
FaultS Tools »
’ Body Workflows »
2 Well \
e
. Save as
4 [} Polyg ol _
E Ciﬂ & Lﬂﬂk TFEEITEm
h‘&"\. Prest; = Remove from Tree

These options are described in the following sub-sections.
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3.8.1 Display

4 4 20 Horizon
20 Demo - MFS4
Fault Display b | Lr Properies ..
o EEI';”STICHSEt Tracking b Only at sections
oay
. wel Tools Il | Infull
' PickSet Workflows *
[ Polygen o | Save
=y PrestackEvents | f1  sSave as
AL RIS g Lock Treeitem
e Hemove from Tree

Properties: Change the display settings for a horizon (color, reflectivity, line style).
Only at sections: Display the tracking horizon at section. This is especially usefull

for QC purposes to check if the tracked horizon lies on the expected reflector. Can
be toggled back to In full
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3.8.2 Tracking

4 " 2D Horizon
20 Demol - MFS4
Fault Display »
Faultztickset :
Tracking 4 Start Tracking ...
& Body
- Tools k Seeds
" PickSet Workflows »
[} Polygon a | Save
=y Prestack Events Save 33

L]
 Annotations
;@ Lock Treeitem

Femowve from Tree

A 2D horizon displayed in the Scene can be re-interpreted by enabling the tracking
option. Once it is enabled, it will launch the Tracking Setup window to start 2D hori-
zon interpretation on 2D lines. It will also enable the tracking toolbar. Furthermore,
the seed properties (e.g. color/size) can also be changed using this option.
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3.8.3 Tools

4 4 2D Horizon

[¥]/2D Demo1 - MFS4]

Fault
FaultsStickset

' PickSet
D Polygon

= Prestack Events
& Annotations

Display
Tracking

Tools

| o2 &

Waorkflows
Save

Save as

Lock Treeitem

Remave from Tree

Snapping ...

Interpolate ...

Snapping: This option allows for the selected 2D horizon to be 'snapped' to the
nearest event defined in the Event option (see below).

4 4 2D Horizon

[#]|2D Demo1 - MFS4!

Fault
FaultsStickSet

@ Body

& well

2 PickSet

1:') Polygon

=y Prestack Events
= Annotations

Display
Tracking

Tools

Workflows
Save

Save as

Lock Treeitem

Femove from Tree

Snapping ...

Interpolate ...




Horizon before snapping(red), after snapping (green)

Interpolate: This is a 2D gridding option for horizon interpolation by filling the
gaps/holes in interpretation. If this option is selected for a horizon, it will pop-up the
following Horizon Gridding dialog box.

r

%VHononGﬂddMQ = || @] || &3

Keep holes larger than Meter

Algorithm |Linear Interpolation =

Save Horizon (@) As new Cwvenwrite

Cutput Horizon * | 6 Select ...

Display after create

[ O oK H () Cancel || £ Help |

Keep holes larger than: By checking this box, the gridding interpolation area can
be defined i.e. by defining a threshold e.g. 2500m. By setting this value, the gridding
is restricted and gaps/holes up to a radius of 2500 meters will be filled.

Algorithm: Interpolation algorithms for 2D horizon(s). Currently, OpendTect sup-
ports linear and polynomial types of interpolation.

Output horizon: Overwrite or create a new horizon from the selected horizon .
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3.8.4 Workflows

e Derive 3D Horizon — B
Algarithm | Inverse distance -
Search radius [m] Parameters ...
Output Horizon v © Select..| | dGB -

[ ] Display after generation

) cancel 9 Help

Derive 3D horizon: Create a 3D-horizon from a 2D horizon. As soon as a 2D hori-
zon is tracked, a 3D horizon can be derived by right-clicking the 2D horizon in the
tree and choose Derive 3D horizon. A window pops up in which you can select the
algorithm (inverse distance interpolation or triangulation), shown in images below.
The results can be displayed immediately by selecting the Display after generation
option.

Create Flattened Scene: The 2D line(s) can also be flattened using this option.

Once clicked, it will create a new flattened scene based on the selected 2D Horizon.
(see also: Flattened Horizon Scenes)
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3.9 Fault

Fau
4 - Add ...
[ Iew
4 F
[ Display all >
Fau
® Bod Show all tems
L Wel Hide All ltems
= Pich Remove All ltems from Tree
I:} Paly
= Pre: Expand All ltems
Annotati Collapse All ltems

The fault option enables interpretation of either a new fault or loading an existing
one.

Add: Adds selected faults into the tree and displays them in the scene:
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#®  Select Input Fault (s) - =] x |

[] = Filter |*

[ ] 143a_Fault i
[ ] FaultA
[]x Ly
[] o0

Fa

()oK | © Cancel| | @ Help

New: Adds an empty fault in the scene (New fault 1) that needs to be named and
saved once the interpretation is completed.

Display all: If more than one faults have already been displayed or added in the
tree, this option will be available. It is used to display all faults in full, only at sections,
or at horizons, or both. It is also used to toggle On/Off the fault plane, sticks and
both displays.

Show all items: It is used to check all items, which means that all items would be
displayed in the scene.

Hide all items: Itis used to hide all (check out) the displayed faults.

Remove all items: To remove all faults that are added in the tree, this option is
used.
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An example of a picked fault line on a seismic section:

Once a fault has been added, right-clicking will pop-out the following menus :

4 ' Fault

4 |1433_Faul‘|

=right-t
4 Fault4
=right-
. FaultStickSet
@ Body
A well
= PickSet

ey

Add o Aftribute
Display ‘&% Volume Builder Attribute
m  Save T
@l Saveas .
g Lock Treeitem
== Remove from Tree
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Add

Attribute: Add a new attribute for fault element. Right click and choose 'Select attrib-
ute' to select the desired seismic volume. The attribute will be displayed along fault
planes. The example line with interpreted faults in a 3D volume has been shown
below. Note that the faults have seismic data displayed as an attribute along their
planes.

Volume Processing Attribute: It is used to add a special sub layer to the fault that
belongs to volume processing attribute. To read more about this, please go to the
Volume Builder Setup chapter.

Display

Histograms: It shows multiple histograms of the displayed data along the selected
fault plane.

Only at sections: Itis a toggle that is used to display a fault plane on a section as a
stick.

Only at horizons: To display a fault plane on a horizon as a fault trace, this option
could be toggled On/Off.

Fault planes: If a fault has been displayed either on a section or a horizon, it can be
back into a 3D fault plane. This option toggles On a fault plane display.

Fault sticks: To see the fault sticks only in 3D, this option should be toggled on.
Use single color: It sets a single color to a fault plane display. Any displayed attrib-
ute along the fault plane will become hidden an only the fault color would be dis-

played.

Properties: Set the Type, Size, and Color of the point markers on the graphics
area.

Save: It saves the selected fault.
Save As: To save the selected fault with a new name, this option is used.
Lock: Lock the selected object. Prevents accidental removing, moving, or dis-

playing data on object. After clicking on Lock again (i.e unlocking), editing is
enabled.
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Remove: It removes the selected fault from the scene.

The sub-menus for the displayed attributes are explained below:

4 Fault
4 143a_Fault
=right-click=

4 FaultA
4 Dip steered median filter
FaultStickSet Select Attribute »
@ Body Save Color Settings
Well Display r
PickSet
D Palygon s Hemove

Select Attribute: It is used to select and display various types of data(see below).
Stored Cubes: Any stored volume could be displayed along the fault plane in 3D.

Attributes: Any attribute defined in the Attribute set window could be displayed.
This requires a pre-defined attribute set in the Attribute set window. It will be inactive
if no attribute is defined in that window.

SteeringCubes: If a SteeringCube has already been pre-processed it can be selec-
ted and displayed along the fault plane.

Save Color Settings: The active color table could be stored permanently or
updated for the displayed stored attribute. For instance, if you do not like the color
bar for a particular seismic data (say PSTM) that is Red-white-blue (color table) and
you want to change it into Magic, you could set it here. It will save the colour settings
for this specific stored volume (PSTM).

Move: To change the display level of an attribute, it can either be moved up / down
or placed to top / bottom.

Display: To make a fault semi-transparent, the transparency is used. One can also
visualize the histogram of the attribute.

Remove: It remove the selected attribute from the tree.
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For Fault interpretation, please see the interpret faults chapter
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3.10 FaultStickSet

A FaultStickSet is a set of sticks for faults interpretation. Sticks are segments that
are created by connecting two or more nodes.

The FaultStickSet tree item allows the user to create a new FaultStickSet or to load
an existing one.

FaultStickSet
fss1 Add ...
fss Mew

& Body

“ Well Display All b

PickSet

D Polygon show All ltems

=y Prestack Ev Hide All ltems

Annotations Remaove All ltems from Tree

The new FaultStickSet is inserted by selecting the New option in the tree. The blank
fault New sticks 1 will be inserted as sub-element of FaultStickSet.

The user can then interpret the fault sticks on inline/crossline/Zslice and/or on 2D
lines as well.

a FaultstickSet

fas1
fss Display b | 4¥ Properties ..
® :Elndy e | Save Only at Sections
: 'ﬂ'_rE” Bl  Saveas ..
PickSet
D Polygor| & Lock Treeitem
=y Prestac| == Remove from Tree

In order to create and edit a faultstickset, check first that the faultstisckset is active
in the tree, then do the following:
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N —

AW

. Click along the fault to create your first fault stick for one specific section .

. The second fault stick in the same section is created by shift + leftclick for the first point
then just leftclick for the next faultstick(s)

. Toremove a fault stick node, Ctri+leftclick on the already picked nodes.

. Once you are done with one section, move to another inline/crossline/timeslice/ or 2D

line to create new fault sticks. A simple click will start the fault stick creation.

If you want to edit one stick while being busy with another, just click on one of it nodes

to make it active. While editing, you can click and drag a node to another position.

After interpreting the FaultStickSet, use the option Save to save your set with an
appropriate name.

An example of a picked FaultStickSet with nodes, the active stick is the second from
right (the node connecting line is thicker)
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3.10.1 FaultStickSet to Fault

In OpendTect, newly interpreted faultsticksets (or a selection) can be transformed
into 3D faults and vice versa, from 3D faults the user can output faultsticks.

Q@)

‘OpendTect V5.0.0/win64: F3 Demo Network - [Scene 1] -8

RaYLY v
9

|
/|
m S

mIwde

il 4= 2

The conversion between faults and faultsticks is done in a special toolbar as shown
below:

o’ @

Copy selectionto |+ | Fault v Create single new | v Select... . %.‘ ‘Ji; ‘ - 2 ‘

In the toolbar, they are two modes: The Edit mode and the Selection mode:

Edit Mode: In this mode, nodes are yellow, the user can add nodes (click), remove
nodes (Ctrl+click). Nodes can be dragged from one location to another. New sticks
are created by Shift+click for the first node then just click for other sticks.

When using Space+click, this will duplicate the node(s) and new sticks can be
added to the user-defined direction.
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Nodes are yellow in Edit Mode

Selection mode: When this mode is active, Faults/Faultsticks are selected, copied
(or moved) to new or already existed faults/sticks group. The outputs are: New
group, merge to existing one, replace (overwrite) the already existed group.

Creating new group of faults/sticks in series will automatically rename group by
adding a suffix to the first new group name provided by the user. If the name is e.g
Fault-Area then automatically generated names will be like, Fault-Area_1, Fault-
Area_2, Fault-Area_3 etc ....

In Selection Mode, Nodes are green (selected) and pink (unselected)

When converting faultsticks into faults, please keep in mind that OpendTect doesn't
support the files that contain (1) Crossing fault sticks, (2) Fault sticks interpreted on
vertical (e.g. inline) as well as horizontal (e.g. Z slice) planes. If the input file
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contains such type of stick sorting, you might encounter problem in OpendTect to
get a regular fault plane.

Clicking the p 4 icon allows you to set the transfer (or conversion) settings which will
be applied after the copy or move is put into action:

#  Faultstick transfer - O

Transfer settings

Cutput color selection

ser-defined -

After copy / move:

Display Save

) Close || ([ Help
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................

.......

Pr Mew polygon body...

+ ArrroraroTrs

4 & Body
4 Amplitude anomaly A
=right-click= Display
. Well Calculate Volume ...
PickSet 1 | Coue
Tk e
]':} FPolygon
= Prestack Events m Saveas
+ Annotations g LockTreeitem
s Remaove from Tree

S (g

Properties ..
Body
Only at Sections

-~ 1 P
Lse Single Colar

Bodies are displayed and created from this tree item. Using the option "New poly-
gon body" the bodies can be drawn by picking on vertical and horizontal slices. The
body will always be the convex envelope around the picked locations.

Itis also possible to create bodies from:

» Anisovalue surface (implicit representation): The body is extracted from a volume

based on the amplitude distribution.
» A polygon projected between two horizons.

Bodies may be used for display but also the creation of volumes using the volume
builder: The inner and/or outer parts of the body are filled with constant value(s).

Stored bodies may be displayed in the scene by using Add...
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o Load Body(s)

Select input Body (5)

[] = Filter *

[ ] =Mew Body 1=

[ ] Amplitude anomaly A

[ ] Amplitude anomaly A conv
[ | FSST Thickness body

[ ] FSST Thickness body conv

[] g2

[ ] oag
[ 1 Manual 5515 sandwaves bodv

@ 0K () Cancel
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3.12 Well

Clicking the well-element in the pops up a menu with 3 options: Add, Tie Well to
Seismic and New WellTrack

- Ann ""-.ﬁ Tie Well to Seismic ...
Mew WellTrack ...

Basic Well Pop-up Menus

Add: Wells are added and displayed in the scene using Add option.
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Tie Well to Seismic: Access the seismic to well tie module. Generally, three para-
meters are needed for a successful well-seismic tie: sonic/velocity log, density log
and a reference wavelet. The wavelet can be either imported or extracted in
OpendTect. Logs can also be created in the Well Manager.

New Well Track: Create new well tracks interactively in the 3D scene. After select-
ing this option the system will prompt for a well track name. After specifying the well
track name, display an element (inline/crossline/2D line) in the scene. Drawing the
well track on the selected element is enabled. After drawing the well track, right click
on the well track name and select the Save option. Note that drawing a new well
track works similarly to editing a existing well track. Well track-nodes can be picked
on the active elements displayed in the scene. Also note that a display with a Z-
scale (View - Z-scale) other than 1 distorts the appearance of distance in the 3D
view.

fe New Well - O

FOZ-1
FO3-2
FO3-4
FOB-1

Mew well name F02-1

Color MediumTurgquoise -

) ok || @ Cancel| | @ Help

After loading new wells, items are added to the right-click menu as follows:
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"] Foe-1 Add ...
Eg;‘; g Tie Well to Seismic ...
FO2-1 New WellTrack ...
- PrestackEvents Create Attribute Log ...
[+]- Annotations
v Constant Log Size
Show all k
Hide all k
Show all tems
Hide all tems
Remove all tems
a A well
|Fﬂ5- ' _
Fi3-c Display
FO3-2 CLAS LogPlot
IR0 so Tie well to Seismic .
st PickSet
Create Attribute Log ...
D Polygon
% Prestach Create Log Cube ...
> Annotations Edit Welltrack
s Save
g Lock Treeitem
wma  Remaove from Tree

Well popup menu (multiple) and menu for individual wells.
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Multiple Well Options

These options are available only when more than one well is loaded in the tree, and
can be accessed by right-clicking Well in the tree. The new options available when
multiple wells are loaded. Items described in the previous sections above will not be
described again here.

Create Attribute Log: creates selected seismic data as a log for multi-wells.

fe Create Attribute Log - O

Input Data * B Seledt ..

] =

[ ] FoO2-1
[ ] FO3-2
[ ] FO3-4
[ ] FOB-1

Extract Between | Markers *  Step(m) 0.15
Selected zone =5tart of data= = | | =End of data= -

Distance abovel/below (m) |0 0

Log name

ok | © Cancel| @@ Help

Constant Log Size: keeps a well log display width relative to a scene zoom ratio
i.e. a log display width increases with the zoom in and vice versa. However, this
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option can be toggled off by clicking on the sub menu item (Basic Well Pop-up
Menus). In the later case, a log display width is adjusted opposite to the zoom i.e. if
a scene is zoomed in, a log display width is reduced relative to the scene zoomed in
ratio and vice versa.

Show all: allows the user to toggle on all well names (top),well names (bottom),
markers, marker names, and logs.

Hide all: allows the user to toggle off all well names (top),well names (bottom),
markers, marker names, and logs.

Show all items: allows the user to toggle on all wells currently loaded and visible in
the tree.

Hide all items: allows the user to toggle off all wells currently loaded and visible in
the tree.

Remove all items: allows the user to remove all wells currently loaded and visible
in the tree. This only removes the wells from the scene, it does not delete them from
the disk.

Individual Well Options

Once a well has been loaded into the scene and is visible in the tree, right-clicking
an individual well pops-up a window with the following options:

Create attribute log: allows to create a new log by calculating an attribute along
the well track. A new window pops up where the attribute, log name, and the depth
range should be provided. The Depth range is defined as start depth, stop depth,
and sample distance.

Create log cube: enables to create a volume of a selected log. The log is duplic-
ated on a user-defined number of traces around the well location. More than one log
can be selected at once and one volume for each log will be generated. This allows
easier comparison between well logs and seismic data.

Properties: sets various display settings of a well track, the logs, and the markers.
The properties can be set for each well and can also be updated for all wells dis-
played in a scene. The later can be done using the button Apply to all wells available
in the Well Display Properties window.
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Display properties of: FO6-1

_oEN

| Left Log Right Log

Markers Track

Selectlog

Specify

Log range (minfmax)

P-Impedance

data range * [ | Flip

323853(

5139820 [ | Logarithmic

Style [ Welllog [ ] Seismic [ | Logtube

Line thickness 1 El
Line color || ]l ™ Black v
Fill | Right of log + [ ] single color
Fill with P-impedance ~ |[ | flip colortable
I Al = || 3238530 613982(
Log display width (m) |:| 1500
Apply to all wells
[ ] Save as Default © close | QHHD
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= Display properties of; F06-1 - =

Left Log Right Log Markers Track
Marker size |5 El

Marker color White = [ ] use single color

Shape | Cylinder v Height|1 |3

Mames size 10 El Bold &

Mames color White - same as markers

|E|-r

Display markers || Seasurface -
[ ] MFS11

F311

[ ] MFS10

[ ] MF=9

[ ] MFS8

F38

[ ] Mame

[v| F57 W

Apply to all wells

[ | Save as Default e Close | ﬁ Help
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Left Log Right Log Markers Track

Line thickness 1 =
Line color White

Display well name [+ Above Below Track

o

Mame size (10 + |Bold -

Apply to all wells

[ ] Save as Default
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Display properties of: F06-1

) Close

Log display, Markers display and Track display properties

T

9 Help

Well Log Properties: In a scene, the log are displayed using the Left Log and Right
Log tabs. The logs are displayed on the left and/or on the right of a well track accord-
ing to a current view. The log properties include the log selection, log range, fill color
and the the thickness of the log line. None refers to no log selection/display. If the
logs are already imported, the Select log should contain the name of the logs in the



drop down list. The data ranges and the color ranges are updated automatically
from the selected log. However, both fields are editable. Two types of log displays
styles are supported. For a standard log trace display style Well log radio button is
selected. For a wiggle display, the Seismic radio box is selected. The well logs can
be filled with any selected color table. The color ranges can also be manually
set/clipped. However, the seismic style contains different settings. The synthetic
seismic traces can be displayed by toggling the Seismic radio box ON. The seismic
traces can be repeated by specifying the repetition numbers in the spin box adja-
cent to the Repeat text. The Overlap field refers to the overlap percentage of the
repeated traces. Optionally, dual logs spectra can be displayed together on the
same side by displaying one log as a trace and filling the color with another log (Fill
with Log).

Well Track Properties: The track properties are modified in this tab. The track line
thickness is changed by scrolling the Line Thickness spin box. The well track/name
color is updated by pressing the colored button. The well name can be displayed
above and below the track. The name size can also be increased or decreased. It
may be noted that the name size is adjusted relative to the 3D zoom.

Well Marker Properties: Well marker properties tab include the settings for
marker's name size, color, shape (3D), etc. The marker size is adjusted using the
spin box (up/down). The limits for the size are set from 1 to 100. The color of all
markers of a well track can be changed in to a one unique color. This is supported
by the 'use single color' option. If the same color is to be assigned to all available
well markers, set check to this field and select the color. Additionally, three different
3D shapes are supported (Cylinder, Sphere, Square). The cylindrical shape is
added for orthographic camera displays, which is better for the visualization pur-
poses. The height of a cylinder is supported.

Edit Welltrack: Allows you to add or delete nodes to the well track. Deleting nodes
is done by holding CTRL and clicking a node. Adding nodes is done by making
"node points" on any of the active elements on your screen. Remember that the Z-
scale caused a vertical stretch, distorting the appearance of real distance in the 3D
view.

2D Log viewer: This property allows you to display a well log in a 2D scene. The

display in log viewer is driven by the 3D scene. To interactively display different
logs, go to the well properties and make the desired changes.
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Save: Stores a new well or saves the changes that were made to an existing one.
Provide a name for a new well, and if a depth to time model is available, select the
file. The file should have the same format as when importing a welltrack. Optionally,
you can examine the file using the corresponding button. Specify if the model uses
TVDSS or MS, also the measurement units.

Lock / Unlock: Locks the selected object. This prevents accidental removing, mov-
ing, or displaying data on the object. After clicking unlock all manipulations are pos-
sible again.

Remove: Removes the well from the tree (not from disc).
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3.13 Pre-Stack Events

—|- PreStackEvents
Events on PS30
+- Annotations h Display »
Colors  #
1 ] Lock

x Remove

This tree item allows you to display picked or imported prestack events in the 3D
scene. Note that this tree item is only display when there are prestack events in the
current project. Otherwise it is hidden.

There are five display modes:

None: nothing is displayed.

Zero offset: A point shows the location of each prestack events, and the Z value of the
zero offset.

Sticks from sections: points show not only the location but also the moveout curve
described by the picked events.

Zero offset on sections: Same as zero offset, but only the events that exists on dis-
played inlines/crosslines will be shown.

Sticks to gathers: Same of sticks from sections, but only the events that exists on dis-
played 3D prestack planes will be shown.
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The displayed points are always linked with a thin line. Regardless of the display
mode the points are colour-coded with respect to the following color settings:

Single: Default mode, one single color for all points of the prestack events.

Quality: The color of the points is related to its quality. This attribute is either imported
with the prestack event or set when picked in the Velocity Model Building plugin.
Velocity: The color of the points is related to the corresponding interval velocity. Note
that for this to work the input prestack datastore and corresponding migration velocity
must be specified in the velocity model building plugin.

Velocity fit: The color of the points is related to the deviation between the picked
event and velocity of the best fitting normal/residual moveout curve. Note that for this
to work the input prestack datastore and corresponding migration velocity must be spe-
cified in the velocity model building plugin.

The color of the points, except in single mode, should be adjusted using the colorbar
like with any attribute by ajusting the colorbar and amplitude ranges.
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3.14 Pre-Stack 3D Viewer

Prestack gather selection from the tree

Prestack (PS) gathers can be displayed in the 3D scene, perpendicular to an inline
or crossline. Post stack data must first be displayed on an inline/crossline. The post-
stack data does not need to be linked to the prestack data. Once the line is loaded,
go to interact mode (graphical toolbar, second icon from the left), right-click in the
scene your inline and use the option Display PS gather. The menu will list any
prestack data available (loaded) in the survey. Please note that multiple PS gathers
can be displayed on the same inline, and moving the inline to another position will
keep the position of the PS gather and update its content.

4 ly! In-line
4 425
Add b
gl Cross- Display 5
@ Zslice Duplicate
“\Inlume et Maninulat
~ Randg eset Manipulation
o0 Linl & Vert. Res. Estimator
@ 3DHol|  DisplayPrestackData  » IMF CEEMD Components Pre-Stack
| ES ||_t|m Correlate with Wells ... Synthetic_Prestack_for_Bart
u
Lock Treeitem '
Faultsi = test imf 436
& Body | == Remaove from Tree T

Right-click menu of a vertical slice tree item when prestack datasets are available.
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Poststack data on an inline (left) with a prestack gather displayed perpendicular to
it.

Positioning the prestack gather

When a prestack data is displayed in a scene, the prestack positioning window also
pop-ups (look at the corners of the screen). By using this window, the prestack data
can be scrolled interactively. The crossline value locates the currently-displayed
prestack panel. That can be scrolled at given steps (increment). You can use either
the arrows or the mouse wheel over the inline/crossline value.

- 3D gathers pstm (no NMO) = O
Crossline | 1241 5 Step |1 = Immediate update
Close Help
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Right-click options for a prestack dataset

View in 2D panel

Amplitude spectrum ...

Show position window ...
Remove

Right-click menu on the prestack gather display to open it in the prestack 2D viewer.
Properties

There are several display properties available that are described below. Please
note that the gathers are first displayed without any processing. This can be set
together with other properties in the PS gather display properties:

Shape: The shape tab will set the size of the gather with respect to other 3D elements
and its relative position

Appearance: Color bar, amplitude ranges and grid lines can be set in this tab.
Scaling: This tab is used to scale (clip) the amplitude range of the displayed data.
Preprocessing: Pre-processing may be applied to enhance the display. The available
algorithms are presented in the prestack processing chapter.

-213-



30 gathers pstm (no NMO}

| Shape Appearance

Scaling

Preprocessing

Width (@ Relative ( ) Absolute

Switch View Side

D

|:| Apply to all viewers

|:| Save as default
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30 gathers pstm (no NMO}

Shape Appearance Scaling Preprocessing

Color table

I A Seizmics

Z grid lines () Yes @) No

Offset grid lines () Yes @) No

Apply

|:| Apply to all viewers

|:| Save as default
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30 gathers pstm (no NMO}

Shape Appearance Scaling Preprocessing

Use clipping | >ymmetrical W

Percentage clip

Uze mid value @ Yes l:::l Mo

Mid value

Dizplay blocky (no interpolation)

|:| Apply to all viewers

|:| Save as default
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30 gathers pstm (no NMO}

Shape Appearance Preprocessing

Preprocessing methods Used preprocessing methods

Mute Add Move Up
AGC
Super Gather Remove KMowe Down
Angle Mute
Synthetic Gather Creator i
Velocity correction Properties ...

H Save ﬂ Save as ..

Apply

|:| Apply to all viewers

|:| Save as default

Resolution: Interpolates the data to get a better display (consumes more memory).

View in 2D panel: Transfer this dataset to view it in the prestack 2D viewer.
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Amplitude spectrum: Display the average frequency spectrum of the trace of that
gather, for the displayed Z range.

-218 -



3.15 Annotations

With this option, you can draw arrows, load images, and write text on the display win-
dow by right clicking in one of the items in this tree.

Arrow: You can add new arrow groups, change the properties, lock-unlock, and
remove them by right clicking on this element.

Once you have added a new arrow group, named it and saved it, you can now click
in the scene to add arrows (CTRL+left-click to remove an arrow). The arrow prop-
erties can then be changed by right-clicking on the newly inserted arrow group and

selecting the properties from the fold-out menu. In the arrow properties, arrow type
(top, bottom or both heads), color, width and size are adjusted.

i Arrow properties > =

Type Both -

Line color | [ width 2 3

Scale

O ox

Arrow style properties

Image: Once you have added a new image group, you can click in the scene to add
an image (CTRL+left-click to remove an image). It is then possible to store, resize,
change image, lock-unlock, and remove it by right clicking on the relevant image
group in the tree.
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@ Annotations — O

Arrows Annotations

Sroup name

9 OK () Cancel

Position laterally

Rotate haorzontally /

{.ﬁ

himney .
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Add a new annotation group and changing the position of the annotation
Text contains two pop-up menus:

Add Text Group: Adds a blank text group
Load: Itis used to load the stored annotation group(s).

The text group pop-up menu can be launched by right clicking on the text group
name.

Size: Resize the text group. It may be noted that it will resize the all inserted text sub-
elements according to the new size.

Save/Save as: Saves the text group in to an existing name/new name.

Change Text: it is used to replace/change the text of the selected annotation. It may
be noted that in the tree pop-up menu it si inactive. A user can only change the text of a
selected annotation. It is done by right-clicking over the annotation in a working scene.
Background Color: Modifies the background color of the annotation.

Lock: If lock is selected, it will prevent further modification of the group.

Remove: It removes the group from the tree/scene.

Scale Bar: Use this option to add a scale bar to an inline, crossline or Z-slice. Once

added and saved, right-clicking on this element will also give you the option to
change the properties.

# Scale Bar Properties — [

Ficked on (@ [nl/Crl f-slice

Orientation (® Horizontal () Vertical
Length 1000 (m)

Line color Width |2 =

O ok || © cancel| | g Help

For Inlines and Crosslines, this includes the Horizontal or Vertical direction options
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Pickedon () InlCrl (@ Z-glice

Orientation (@) X (O

Length | 1000

Line color | RN

For Z-slices, this includes the X or Y direction option
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4 Survey

ey

T._'_-;Jq;nalysis Pro
{7 Seldct'Setup .

Session g

Impaort

Export

Manage
{ Fre-load

- v W v

y Exit
-_1 o _

4.1 Select & Setup Survey

Find more detailed instructions on this topic in the Workflows Documentation.

The Survey module is used to select, create, modify, delete or copy surveys. A sur-
vey defines the geographical boundaries of an OpendTect project and relevant pos-
itioning information such as the relationship between inline/crossline and X/Y
coordinate systems. Each survey (project) stores its data in a separate directory
that needs to be specified along with the survey reference name.
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4.1.1 Survey Selection Window

sSurvey type
In-line Orientation
Location

: Both 2D and 3D
88.40 Degrees from N
C:\surveys\F3 Demo 2020 training v7

@) Survey Setup and Selection - u X
ﬁSurvey Data Root ... |C:\surveys ‘ o @
Elmina_depth A - '1.?
F3_Demo_2016_training_v6 - depth E? F3 Demo 2020 training v7 o
F3_Demo_2020 _training_v7 P [ (4]
Frances_test F= 750/1250
Gordon_MVN_Area 7o0R300 G
Jordaan_test “',53
NRCAN_Laurentian_Basin O
Phil_test from__SEGY 7
tilbwaalw
TNW-Depth-DGb E
USGS_Central_Alaska_vb
v01_200018_MJOSA 2 TWT 1007300 100/1250
v07_200018_MJOSA 2 DEPTH
Villano_dGB

@ Information = Notes @ Log
In-line range 100 - 750 - 1; Total: 651 ~
Cross-1line range 300 - 1250 - 1; Total: 951
Z range (ms) 0 - 1848 - 4; Total: 463
Inl/Crl bin size 25.00 / 25.00 (m/line)
CRS Projection: [EPSG 23031] ED50 / UTM zone 31N
Area 386.93 (sg km)

v

€3 Cancel e (»)

The three tabs, Information, Notes and Log show their respective data:
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@ Informaton = Notes {3 Log

F3-block, offshore the Netherlands.
Licensed under Creative Commons BY-SA 3.0. For more information, please

refer to https://terranubis.com/datalist/free

2020 version for OpendTect 6.6

eCanceI e =)

@ information = Notes & Log

Version : 6.6
Last Modified at : Tue 24 Nov 2020, 12:12:13

€3 Cancel e =)

Notes can be edited manually.

Select an existing survey from the list of surveys on the left or create a new one with
New ' & ... (see below). The boundaries of the survey are depicted in the field to the

right and detailed in the information field 0 . The NotesE field is a free-format text
field to store relevant survey notes.

8] survey Data Root .. | \yhan you install OpendTect, selected an OpendTect data dir-
ectory where all your surveys are stored:
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‘-”‘- Set Data Directory EI@

Locate an OpendTect Data Root directory
or specify a new directory name to create

OpendTect Data Root K:\surveys £ Select ..

Recent Data Roots

1]« [

[ @DK ”OCanceiH {#d Help |

Any folder can be turned into an OpendTect folder, the only change being the addi-
tion of a parameter file (.omf).

Only surveys stored in the selected OpendTect folder are displayed and can be
accessed. Later you can open another OpendTect folder clicking on Survey Data
root. The current data root is always displayed on the top of the window.

@ Use for creating new surveys

£/ Use for editing survey box ranges or update coordinate information (see Edit Sur-
vey Window)

) Copy whole surveys from your data root to a designated location.

< Allows you to compress/pack your entire survey into a zip file. This is highly
recommended when transferring your survey from a computer to another computer,
especially if they do not use the same platform. All data from this survey will be con-
tained in the zip file, with the exception of the SEG-Y and/or CBVS files that were
used 'in-place' from another location (ie: those SEG-Y or CBVS files that were used
but not actually put inside the survey folder)
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™ Compress F3_Demo_2015 survey as zip archive = =

select Output Destination ) Select ...

Y¥ou can share surveys to Open Seismic Repository.To know more | Click here ...

0 Ok () cancel ﬁ Help

< Unpacks a previously packed survey (see above) into your Data root folder.
Most zip files could potentially be unpacked, but we support only the unpacking of
survey packed using the OpendTect packing tool. If you wish to share your survey
with the community, visit our Open Seismic Repository.

Takes the user to the Open Seismic Repository. Here, one can find information
on how to share surveys with the wider community.

(e In the position conversion window there are two modes available for coordinate
conversion: Manual / File. In Manual mode, specify a inline/crossline pair, or a X/Y
pair, and press the corresponding arrow key to obtain the position in the other
domain. In File mode, browse the input file and create a new output file. By spe-
cifying the corresponding type conversion (XY to IC or IC to XY) and pressing the
GO button, the desired conversion is written to the output file. There is no specific
file type necessary for this input - even files without extension may be used. Simply
Select them and, if desired, Examine, too.
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Convert Positions

o

Conversion (® Manual () File

In-line

cross-line

100

=2

300

[

-

X-coordinate

Y-coordinate
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fe Convert Positions - O

Conversion () Manual (® File
Input File © Select..| €] Examine
Cutput File & Select ..
Type @ XY to IC (O UC to XY

50

) Close || (g Help

is used to copy survey information to the clipboard.

G is used to export the selected survey boundary in a *.kml file, which is accessible
via Google Earth. The dialog box contains the editable fields for the survey box. The
area of the survey box is filled with the selected color. The width is the horizontal
thickness of the survey outline. The border height is the altitude of the line with
respect to the ground. The Output file field is an output location of the *.kml file. On

'Ok’ the file (*.kml) is written at the specified path, which can be opened directly in
Google Earth.
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Specify output parameters

#! Export Survey boundaries.. —

Border height | 500

Line color Width |20 |2

Output file |015\survbounds.kml | | ) Select ..

9 oK () cancel | ﬁ Help

Before exporting the *.kml file, specify the correspondence between X-Y coordin-

ates and latitude/longitude at any location in the surveybox Gr :

fre Lat/Long vs Coordinates

o

Estimation of geographical coordinates fromito the rectangular survey coordinates

Coordinate in or near survey

Corresponds to (@ Decimal Latitude

() DMS Longitude

617460,

6032095

44 160139

-60.069278

O ok

() cancel
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= Lat/Long vs Coordinates = B

Estimation of geographical coordinates fromito the rectangular survey coordinates

Coordinate in or near survey 617460, EDB?_DQEi lg';l

Coresponds to () Decimal Latitude (44 2|9 2] 365004/ S

® DMS  Longitude |60 (3] 4  [3] 9.40079 [V] W

@DH () cancel | 9 Help

After pressing Ok provide an output filename.
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4.1.2 New Survey Window

To launch the survey setup window select New in survey selection window. The fol-
lowing window will appear on your screen:

Specify new survey parameters

Survey name My New Survey

Available data I 3D 2D

Initial setup Get from Petrel

wer Scan SEG-Y file(s)

g Set for 2D only

=] Scan Navigation Data

-Q Copy from other survey

T Read from Survey Setup file
i1 Enter by hand

Z Domain ® Time O Depth

Q Next 9 Cancel o

Survey name: In the text area specify the OpendTect survey name.

Available data: Toggle on the data type(s) to be included in the survey (2D only, 3D
only or both 2D and 3D)

Note: Selection type here affects the tree structure and what functions are available
to you in the survey. Select only 3D, if the survey contains only 3D type data set.
Select both 2D and 3D, if the survey contains both 2D and 3D type data set. If the
survey contains only 2D type data set, select only 2D.

Initial setup: Determines how you set up the survey ranges and coordinates:
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Get from Petrel: This option is only available in the Pro version of OpendTect (visit
the dGB ProStore for more details)

Scan SEG-Y file(s): takes you to the SEG-Y tool to scan the file(s) for survey setup.

Set for 2D only: takes you to the following window where you can enter the work-
ing area values:

%;Survey setup for 2D only - - X

Specify working area values.

No need to be precise, parts can lie outside the ranges.
The values will determine the size of the display box,

and provide some defaults e.g. for 3D horizon generation.

X-coordinate range ‘ ‘ ‘ ‘

Y-coordinate range ‘ ‘ ‘ ‘

Default grid spacing for horizons ‘ ‘

Coordinates are in ® Meter O Feet

Optional:

Z range (ms) ‘ ‘ ‘ ‘ Step S
QOK QCanceI e

Scan Navigation Data:allows for the import of a (2D) Geometry file. Choice of
single or multiple lines, and selection of the Coordinate Reference System:
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'T_m Import New Line Geometry _ 0 <

Input Geometry File ‘ © Select ... Examine

File contains geometry for O Single line ® Multiple lines

File header No header = i
Format definition ‘<Incomp|ete> ‘ Define ...
Coordinate System |Unlocated XY  ©) Select ...

GContinue gCanceI e

Copy from other survey: allows you to copy the survey setup from another survey
on your drive or network.

Read from Survey Setup file: copy the survey parameters from another survey
using the Survey Setup file (.survey):

@ Select Survey Setup file - O X

Select | C:\surveys\Penobscot\.survey ‘ IQSelec:t... -, Examine

0 OK 9 Cancel

Enter by hand: enter the values manually (see Edit Survey Window)
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4.1.3 Edit Survey Window

To launch the survey setup window select Edit in the survey selection window. The

following window will appear on your screen:

9 Edit Survey Parameters

Survey name ‘F3_Demo_2[]2[]

Location on disk |C:\Surveys
Survey type Both 2D and 3D -

Ranges/coordinate settings |Enter below -

“1*Survey ranges @ Coordinate settings 2 I/C to X/Y transformation =~ &

&> Coordinate System

In-line range 100 [3]|750 3] Step |1

C| Nr. In-lines: 651

Cross-line range |300 3| |1250 3| Step |1

2| Nr. Cross-lines: 951

Z range |0 ||1848 | step |4

| millisecond -

Display depths in ® Meter O Feet

Seismic Reference Datum (m) ‘0 ‘

= Apply

Free space on disk: 120.24 GB

O coce

9 Help

All fields must be completed.

Survey name: In the text area specify the OpendTect survey name.

Location on disk: Specify a directory on disk where the OpendTect survey would
be stored. The directory would be turned in to the OpendTect survey location.

Survey type: For the survey type, there are three options:
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Survey type Both 2D and 3D ¥
Only 30 '

Both 20 and 30D

Only 20

Select only 3D, if the survey contains only 3D data. Select both 2D and 3D, if the sur-
vey contains both 2D and 3D data. If the survey contains only 2D type data set,
select only 2D. Selection type here affects the tree structure and what functions are

available to you in the survey.

Ranges/Coordinate settings are described in the following sections.
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4.1.3.1 Survey Ranges

The survey ranges are the inline, crossline and Z-range values. The ranges define a
3D survey area for 3D seismic surveys and 2D grid area for 2D seismic surveys:

';;-@ Edit Survey Parameters

Survey name F3 Demo 2020

Location on disk C:\surveys
Survey type Both 2D and 3D

Ranges/coordinate settings Enter below

-y Survey ranges 7 Coordinate settings

~

~

B 1/C to X/Y transformation

Free space on disk: 110.22 GB

% Coordinate System

In-ine range 100 = 750  * Step |1 $ Nr. In-ines: 651
Crossdinerange 300 3 1250 % Step |1 $ Nr. Cross-lines: 951
Zrange |0 1848 | Step |4 ' millisecond v
Display depths in ® Meter O Feet
Seismic Reference Datum (m) |0 |
= Apply

QCanceI e

See 4.1.2 New Survey Window for more detailed information.
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4.1.3.2 Coordinate Ranges

The relationship between inline/crossline and X/Y can be specified in two ways. The
easy way is to specify three points, two of which must be on the same inline. Due to
rounding off errors, this method may not be 100% accurate.

Survey name |F3_Dem0_2020

Location on disk C:\Surveys
Survey type |Both 2D and 3D =

Ranges/coordinate settings Enter below =

*-I-* Survey ranges @ Coordinate settings 2 1/C to X/Y transformation &> Coordinate System

‘f“* Edit Survey Parameters _ 0

First In-line/Cross-ine (99 3] /104 2 =(X,Y) |600938.13 | 6073394.5 |

Another position on above In-line 99 [3[]1316 £ =(X,Y) 631226.31 6074241 |
Position not on above In-line 824 [3]]1316 £ =(X,Y) 630720.25 16092358.5 |
Fourth position (824 2] [104 2| =(X,Y) 600432.07 | |6091512.00 |

Coordinates are in m

= Apply

o OK 0 Cancel

Free space on disk: 120.24 GB

0 Help

In the I/C to X/Y Transformation tab, the exact transformation from one coordinate
system to an other can be specified. The Apply button can be used to verify results
graphically and to check the coordinate transformation formula.
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&) Edit Survey Parameters o = X

Survey name |F3_Dem0_2020

Location on disk |C:\Surveys
Survey type Both 2D and 3D ~

Ranges/coordinate settings |Enter below ~

~» Survey ranges @ Coordinate settings ® I/C to X/Y transformation & Coordinate System

X = [598408.2476 | +in-line * -0.69801379 | + cross-line * |24.99024752 |

Y = |6070847.887 | +in-line * |24.98965517 | + cross-line * 0.69843234 |

[] Overrule easy settings

= Apply

€3 cancel 0 Help

Free space on disk: 120.24 GB

Starting in version 6.2 it’s possible to set an orthogonal coordinate system for each
OpendTect survey. At this point the following features are supported:

« if a coordinate system is set, Google KML can be exported
 single well import from another coordinate system
» for OpendTect Pro users:
» while creating an OD survey from Petrel, the new survey should be able to fetch the
CRS from the original Petrel project
» shapefiles support.
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4.1.3.2.1 Coordinate Reference System
OpendTect supports only orthogonal coordinates.

The Coordinate System of an OpendTect project can be defined in one of the three
ways and will be applied to all data imported into the project:

‘,;3 Edit Survey Parameters _ o «

Survey name |F3 Demo 2020

Location on disk C:\surveys
Survey type Both 2D and 3D i

Ranges/coordinate settings Enter below v

- Survey ranges & Coordinate settings 2 1/C to X/Y transformation # Coordinate System

Coordinate System | Projection Based System ~ ‘
Unlocated XY
Anchor Point Based XY ID or name ‘ \
Projection Based System

. 3 gl i

Select projection [EPSG!23031] ED50/ UTN
[EPSG:23032] ED50 / UTM zone 32N
[EPSG:23033] ED50 / UTM zone 33N ‘@
[EPSG:23034] EDS0 / UTM zone 34N
[EPSG:23035] EDS0 / UTM zone 35N
[EPSG:23036] ED50 / UTM zone 36N
[EPSG:23037] ED50 / UTM zone 37N
[EPSG:23038] EDS0 / UTM zone 38N
[EPSG:23090] ED50/ TMON
[EPSG:230951 ED50/TM 5 NE

= Apply

0 Cancel e

Free space on disk: 111.82 GB

Unlocated XY - spatially unaware, based on three points, two of which must be on
the same inline:
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‘& Edit Survey Parameters - O X

Survey name |F3 Demo 2020

Location on disk | C:\surveys

Survey type |Both 2D and 3D v
Ranges/coordinate settings Enter below v
e Survey ranges T Coordinate settings 2 1/C to X/Y transformation # Coordinate System
Coordinate System | Unlocated XY S

Coordinates are in ® Meter O Feet

= Apply

QCancel 0

Free space on disk: 111.82 GB

Anchor Point Based XY - an approximate way to convert XY coordinates to geo-
graphical latitude and longitude. Error increases with the distance from the defined
point:
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‘;_m Edit Survey Parameters - O X

Survey name |F3 Demo 2020

Location on disk | C:\surveys

Survey type |Both 2D and 3D v
Ranges/coordinate settings Enter below v
e Survey ranges T Coordinate settings 2 1/C to X/Y transformation # Coordinate System

Coordinate System | Anchor Point Based XY ~

Coordinate in or near survey |617460_8 | ‘6082095 ® Meter O Feet

Corresponds to ® Decimal O DMS

Longitude |4.83051 |

Latitude  |54.872108] |

= Apply

QCancel 0

Free space on disk: 111.82 GB

Project Based System can be selected when a coordinate system is known. The
list of projections was created using Proj.4 filter function.:
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‘;_m Edit Survey Parameters - O X

Survey name |F3 Demo 2020

Location on disk | C:\surveys
Survey type |Both 2D and 3D v
Ranges/coordinate settings Enter below v

e Survey ranges T Coordinate settings 2 1/C to X/Y transformation # Coordinate System

Coordinate System | Projection Based System ~

ID or name | \

Select projection [EPSG:23031] ED50/ UTM zone 31N ~ a
[EPSG:23032] ED50 / UTM zone 32N

[EPSG:23033] ED50 / UTM zone 33N @

[EPSG:23034] ED50 / UTM zone 34N

[EPSG:23035] ED50 / UTM zone 35N

[EPSG:23036] ED50 / UTM zone 36N

[EPSG:23037] ED50 / UTM zone 37N

[EPSG:23038] ED50 / UTM zone 38N

[EPSG:23090] ED50/TM O N

[EPSG:23095] ED50 / TM 5 NE v

= Apply

QCancel 0

Free space on disk: 111.82 GB

The search field provides a quick way to find the projection system by ID or name

The 0 icon provides useful information about the selected projection:

'& [EPSG:23031] ED50 / UTM zone 31N — O e

Name: ED50 / UTM zone 31N

Authority Code: EPSG:23031

Projection: Universal Transverse Mercator (UTM)
Ellipse: International 1909 (Hayford)

Zone: 31N

Unit: Meter

9 Close
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The iy icon allows, under the Projection Based System, conversion of XY coordin-
ate pair to geographical latitude and longitude, and vice versa:

b Convert Geographical Positions - O X

Direction ® X/Y to Lng/Lat O Lng/Lat to X/Y

_] Output to WGS84 CRS

Conversion ® Manual O File

X-coordinate 617479.0335659325355!

Y-coordinate 6082009.775513229891(

® Decimal O DMS

Longitude 4.830621621795722 |

Latitude  54.870155772280228 |

Convert

e Close e

In the Convert Geographical Positions window, there are two modes available for
coordinate conversion: Manual/File.

» In Manual mode, the user specifies an X/Y pair (or Lat/Long pair), then press the cor-
responding arrow key to obtain the position in the other domain.

 In File mode, the user browses the input file and create a new output file. By specifying
the corresponding type conversion (XY to Lat/Long or Lat/Long to XY) and pressing
the Convert button, the desired conversion is written on output file.
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4.2 Session

The OpendTect session is generally used to save and to retrieve the specific set-
tings of a scene. This helps to resume work from previous settings. The session will
save all settings of the displayed elements, and can be restored at any later time.
When clicking the Survey option in the tool bar and then click Session, three options
appear. It is possible to save the session or restore a previously saved session.
When clicking Auto, the session will restore itself automatically the next time you
start OpendTect.

Analysis Processing Scel

{7 SelectSetup .. | V4
Save ...
» Restore ...
Export » Auto ..
Manage L -
Pre-load »
Exit

When a session is saved, the system stores all element positions and relevant
information to recreate the images. The content of the elements is not saved but is
re-created when the session is restored.

fe Auto-load session - H
Auto-load session mode (@) Enabled () Disabled
Use one for this survey (@ Yes () Mo
Session setup | 1 v| © Select ..
Load selected session now (@ Yes () Mo

G oK () Cancel g Help
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e Load Session = UH

Session setup

Filter *

1 ~ ]
20160224

CB_test_504

CB_test 506

DELETE_BugTest

delme

demao Attributes & MNeural Networks
demo HaorizonCube 3D

X &

ok || € cancel| | @ Help

PADDData\F3_Demo_2015WMiscll.sess

The auto-load window (left) and the 'Select’ option (right)

The user can enable or disable the auto-load session option. It is also possible to
choose if one of the save sessions will be used in this session. Finally the user has
the choice on whether or not to /oad the selected session now.

A similar function exists to auto-load one of the attribute sets.

As mentioned earlier that the contents of the elements are not saved but are recre-
ated. It is a common practice of the OpendTect user(s) to save and restore a ses-
sion. The mistake a user(s) can normally make is to save a session with the
contents of an element(s) (e.g. attributes) that takes a long time to compute. In this
way, when such session is restored, it will take a way too long time to restore,
because the session can only store the settings (or relevant information) but not the
on-the-fly attributes. Thus, it re-calculates the contents. This can be avoided by cre-
ating the attribute outputs of such attributes. If an attribute already reside in a disk (a
session is saved), the session will be restored very quickly. Similarly, the same thing
can happen in a session that contains contents of surface data (the attributes

- 246 -



calculated along horizon). The attributes applied along a horizon can be saved as a
surface data. Itis recommended, to save the surface data before saving a session.
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4.3 Import

The Survey > Import drop-down menu is used to import data to OpendTect.

Survey | Analysis  Processing Scene  View  Utilities CLAS

{7 SelectSetup ... Yy e l |I l il
Session 2 pred —
1

_ Impaort » Attribute *
Export » Color Table _..
Manage b Cross-plot Data b
Pre-load » Faults 4
= FaultStickSets k
T T Hﬂrimns [ 3
H % Z-slice Mute Functions b
. Volume _
—— ~ Random Li PickSets/Polygons k
20 Line Probability Density Functions  »
I “¥ 3D Horizon Seismics 4
LY & i
2D Harizon Yelocity Functions k
Fault Wavelet .
' FaultSticks Avelets
. Body Wells k
‘ LWl
S HorizonCube surface data ...
S PickSet
n: D Polygon Frestack Event ...

Direct data exchange with Schlumberger's Petrel is available via PetrelDirect plugin
(part of OpendTect Pro)

Direct data exchange with Landmark's SeisWorks and Schlumberger's GeoFrame-
IESX is available via Workstation Access plugin by ARK CLS.
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4.3.1 Import Attributes

An OpendTect attribute set can be imported via Survey > Import > Attribute >
ASCII....

An OpendTect attribute set file contains a set of attribute definitions created in the
Attribute Set window. OpendTect attribute sets are stored in ../'Survey Data Root
folder'/Attribs/ and have '.attr' extensions.

In the Import Attribute Set window: locate an OpendTect attribute set, and provide
an Output Attribute Set name to be used in the current project.

= Import Attribute Set = B

Select Input File \F3_Demo_2015_AS\Attribs\SpecDecomp_attributes.attr| | &) Select ...

Output Attribute Set | SpecDecomp_attributes attr] v| | E© Select ...

(9 Import| ) Cancel

The imported attribute set can then be opened within the Attribute Set window.

More options for importing attribute sets are available in the Attribute Set window
itself.
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4.3.2 Import Color Table

An OpendTect color table can be imported via Survey > Import > Color Table... or
Manage Color Tables window > Import button.

There are two ways to import a color table:

» Other useroption is used when it's possible to browse to the other user's home dir-
ectory. Navigate to the folder and type in DTECT_USER name (if any).

4 Import Color Table EI@
Import from @ Other user File
User's HOME directory C:\Users\demo €) Select

DTECT_USER (if any)

-

Color table(s) to add ||| ™ Seismics
B Parula

B Plasma

B Viridis

® Double Parula

E Double Plasma

B Double Viridis -

[ ) Import ] | (%) Cancel| ‘ @ Help |

1M [ »

» Choose the File option if other users' home directories are not accessible. The color
tables created by OpendTect users are stored in a settings_coltabs.DTECT_USER file
(DTECT_USER = OpendTect username) that is located in the user's home directory
$HOME!/.od/.

-250 -



&':'E* Import Color Table EI@

Import from () Other user @ File

File demo'.od\settings_coltabs 6 Select .

]~

Color table(s) to add || ® Double Plasma -
[] = Double Viridis
[C] = Seismics_Petrel
[ | mm Red

[ mm Green

[ = Blue

[] = Depth_AS =

[ ) Import ] lO Cancehl [ @ Help l

L

The default OpendTect color tables are stored in a ColTabs file that is located in the
OpendTect installation directory e.g. /home/your-username/OpendTect/6.6.0/data/
or C:\Program Files\OpendTect\6.6.0\data\ .
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4.3.3 Import Cross-Plot Data

Select the input Ascii file. You may display the input file by pressing the Examine but-

ton. The input file should be column sorted with one point per record (line).

Sunvey

Analysis

Processing

|ﬂ1

e
8

A%

Exit
_-—umm

{7} Select/Setup ...
Session 3

. Import 3
Export 3
Manage 2

Pre-load 3

b /-slice

. Volume

~ Random Li
2D Line

@ 3D Horizon

~4 2D Horizon
Fault
FaultSticks

& Body

4 well

2 PickSet

]':} Polygon

Scene  View  tilities

CLAS Help

gﬂl}ls

Attribute
Color Table ...

. Cross-plot Data

Faults

FaultStickSets

Horizons

Mute Functions
PickSets/Polygons
FProbability Density Functions
Seismics

Velocity Functions

Wavelets

Wells

HorizonCube surface data ...

Prestack Event ...

k

A o
=T

il

B

T AsCl..

The main work is to specify the presence of a file header and the file format defin-
ition. The header, if present, can be of fixed length (number of lines), or delimited on
its last line by a keyword.
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Import Cross-plot Data

Input File

File header

Format definition

B Seledt ..

Mo header

-

=0efined=

First row contains () Data (@ Mo

Cutput Data Set

Define ...

| 9 Import

Predefined and saved file formats are available by pressing the

o icon. Otherwise

the format must be manually specified. The Define button gives access to the format
definition window.

=

Format Definition

o

Specify Mecessary Information

Y

- | [Position]

€]

[ ] Stop reading at

cal:0 E

col:0 E"

cal:0 E

LInit

ms (Millisecon -

O ox

ﬁ Help
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You must specify in the format definition window the column numbers for the pos-
ition, in terms of an X-Y-Z or an inline-crossline-Z. The Z units can be seconds, mil-
liseconds or microseconds (meters of feet in depth surveys). All other columns with
be treated as amplitude data referenced with respect to the given position. The first
row may contain either the first vector with its position and the corresponding amp-
litudes ("Data"), or the name of the attributes in each column ("Column names").
Reading may be stopped at a specific line by providing the adequate keyword.

It is recommended to save the format definition for a later use and QC, by clicking

on the mﬂicon . In pop-up window, write the name of the format and store it. The
format can be stored at different levels (All surveys, Current survey, Current
OpendTect user level) depending on the usage. Press OK when done.

=  Saye format - ':'

Enter a name for the format

OpendTect-exported
SynthRock Cutput

£ >

Mame for format | OpendTect-exported

Store for | All Surveys -

& ok || © cancel
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4.3.4 Import Faults

3D Faults (planes) can be imported in OpendTect via Survey -> Import -> Faults,
from Ascii files or from GeoFrame Workstation (plugin).

©y[Sunvey | Analysis Processing Scene View Utlities CLAS Help

{7 Select/Setup . v SR, — = 0% =
| : i W W SEG-Y
Session L
_* Stenn = N r]
Import » Aftribute 4
Export r Color Table ...
Manage L Cross-plot Data b
i Pre-load ¥ Faults * |'T Asc...
I Exit FaulStickSets ¥
wZEmE |  Horizons '
X | @ vowme Mute Functions b
4 ~ Random Lin PickSets/Polygons g
20 Line
G T Probability Density Functions  »
N - 4 20 Horizon Seismics 4
< Fault Velocity Funclions b
: FaultStickSe| Wavalats k
- -' Body Wells b
- " Well
- + PickSet HorizonCube surface data ..
‘. E} Polygon Prestack Event ..
B Preslack Eve. .

Faults are non-editable objects that may be used as display element in the 3D
scene, displayed in full or a section. Attributes can also be applied along faults. If
you are looking for an editable object that can be converted at a later stage into a
fault plane, please load your data as fault stick sets.
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4.3.4.1 Import Fault Ascii 3D

Select the input Ascii file. You may display the input file by pressing the Examine but-
ton. The input file should be column sorted with one point per record (line).

) mport Faut == R =
Input ASCII File © Select ...| Q) Examine
Stick selection [Auto ]
Stick sorting | Geometric v

@_

File header |No header

Format definition <Incomplete> Define ...
Output Fault ~ B Select ...

Display after import l ) Import l ‘ ©) Close | ‘ @) Help ‘

The main work is to specify the type of data, the presence of a file header, and the
file format definition.

The sticks composing the planes can be either gathered automatically, either from
picked slices (inlines or crosslines), and/or based on their slope. The sorting can be
done based on the geometry of the fault sticks, on an index written in the input file,
or in the order found in the file. The header, if present, can be of fixed length (num-
ber of lines), or delimited on its last line by a keyword.

Note: that OpendTect does not support crossing fault sticks (a fault plane cannot
cross itself). If faults were picked on inlines, crosslines and horizontal slices, only
the largest subset of the three will be used to import the faults.

. 8
Predefined and saved formats are available by pressing the — icon. Otherwise the
format must be manually specified. The Define button gives access to the format
definition window.
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' Format Definition =N EoR

Specify Necessary Information

XoY | Position col1 [5] col2 2
Coordinate System Projection: [EPSG'32760] WGS 84 / UT\ | € Select ...

Z col:3 || Unit |ms (Miliseconds; ~ |

[Stick index] col:0 |

[] Stop reading at

[ O ok HOCancelH @ Help l

You must specify in the format definition the column numbers for the position; in
terms of an X-Y pair, point column, and optionally stick index (0 = no stick index).
The Z units can be seconds, milliseconds or microseconds. Reading may be
stopped at a specific line by providing the adequate keyword.

If Coordinate Reference System (CRS) is defined for the survey, CRS conversion
will be available in the import window.
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It is recommended to save the format definition for a later use and QC, by clicking

on the oY icon . In pop-up window, write the name of the format and store it. The
format can be stored at different levels (All surveys, Current survey, Current
OpendTect user level) depending on the usage. Press OK after having provided the
name of the fault to be imported.

i B

™ Save format =RlC! 2%

Enter a name faor the format

XY Z(ms)
XY Z(ms) ldx
XY Z(s)

XY Z(s)ldx

Mame for format XY £ (ms)

Store for |AII Sunveys - |

| QDH ||QCancel|
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4.3.5 Import FaultStickSets

Fault stick sets are the editable version of the fault planes. Fault stick sets are fully
editable objects either for faults interpretation , or later as fault input to correct for
the fault throw. They can be imported in OpendTect via Survey > Import > FaultStick-

Sets, from Ascii files of from GeoFrame Workstation (plugin).

T.l"ﬁ Analysis Processing Scene View Utilities CLAS Help

|4y Select’Setup ...
Session [ 3

Import B
Export 3

Manage k
i Pre-load >

| Exit
L 5L —
. Volume
~' Random Lin
2D Line
‘ - # 30 Horizon
# 20 Horizon
Fault
FaullShickSe!
L ‘ Body
£ Well
& PickSet
[ Polygon

&

ey

98

-« | * Annotations

 Sarn

=% Prestack Eve.

wry| N

peih ;".ngﬁ:

Aftribute

Color Table ...
Cross-plot Data
Faults
FaultStickSets
Horizons

Mute Functions
PickSels/Polygons
Probability Density Functions
Selsmics

Velocity Functions
Wavelets

Wells

HorizonCube surface data ...
Prestack Event ...

k

-

D
SEG-

¥

T Ascuzo..
T Ascuzo..

k5l PetreliDirect  »
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4.3.5.1 Import FaultStickSets Ascii 3D

Select the input ASCII file. You can display the input file by pressing the Examine
button. The input file should be column sorted with one point per record (line).

4 Import FaultStickSet E@
Input ASCII File © Select .| Q Examine
File header [No header -] [ <

Format definition <Incomplete> Define ...
Output FaultStickSet ~ | Select ...

[] Display after import l Q Import l l ) Close I l {£d Help ‘

The important point is to specify the presence of a file header and the file format
definition. The header, if present, can be of fixed length (number of lines), or delim-
ited on its last line by a keyword.

. 8
Predefined and saved formats are available by pressing the — icon. Otherwise the

format must be manually specified. The Define button gives access to the format
definition window.

4 Format Definition El@

Specify Necessary Information

XoY | Position col1 [5] col2 2
Coordinate System Projection: [EPSG'32760] WGS 84 / UT\ | € Select ...

Z col:3 || Unit |ms (Miliseconds; ~ |

[Stick index] col:0 |

[] Stop reading at

[ O oK HOCancelH 9 Help I
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You must specify in the format definition the column numbers for the position, in
terms of an X/Y pair, point column, and optionally stick index (0 = no stick index).
The Z units can be seconds, milliseconds or microseconds. Reading may be
stopped at a specific line by providing the adequate keyword. If Coordinate Refer-
ence System (CRS) is defined for the survey, CRS conversion will be available in
the import window.

It is recommended to save the format definition for a later use and QC, by clicking

on the & icon . In pop-up window, write the name of the format and store it. The
format can be stored at different levels (All surveys, Current survey, Current
OpendTect user level) depending on the usage. Press OK after having provided the
name of the name of the faultstickset to be imported.

i N

™ Save format = | E 2%

Enter a name for the format

XY £ (ms)
XY Z(ms) ldx
XY Z(s)

XY Z(s)ldx

Mame for format XY £ (ms)

Store fnr|ﬁ-.]l SUnveys A |

| O oK ||Qcancel|
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4.3.5.2 Import FaultStickSets Ascii 2D

Select the input Ascii file. You may display the input file by pressing the Examine but-
ton. The input file should be column sorted with one point per record (line).

' Import FaultStickSet 2D = o <
Input ASCII File © Select .| Q Examine
File header [No header -] [ <

Format definition <Incomplete> Define ...
Output FaultStickSet ~ | Select ...

[] Display after import l Q Import l l ) Close I l {£d Help ‘

The main work is to specify the presence of a file header, and the file format defin-
ition. The header, if present, can be of fixed length (number of lines), or delimited on
its last line by a keyword.

. 8
Predefined and saved formats are available by pressing the — icon. Otherwise the
format must be manually specified. The Define button gives access to the format
definition window.

4 Format Definition El@

Specify Necessary Information

XoY | Position col1 [5] col2 2
Coordinate System Projection: [EPSG'32760] WGS 84 / UT\ | € Select ...

Z col3 [2| Unit |ms (Miliseconds; ~ |

[Stick index] col:0 |2
Line name col:5 =

[] Stop reading at

[ O ok HOCancelH @ Help I
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You must specify in the format definition the column numbers for the position, in
terms of an X-Y pair, point column, and optionally stick index (0 = no stick index).
The Z units can be seconds, milliseconds or microseconds. The name of the 2D line
(s) must also be provided. Reading may be stopped at a specific line by providing
the adequate keyword. If Coordinate Reference System (CRS) is defined for the sur-
vey, CRS conversion will be available in the import window.

It is recommended to save the format definition for a later use and QC, by clicking

on the & icon . In pop-up window, write the name of the format and store it. The
format can be stored at different levels (All surveys, Current survey, Current
OpendTect user level) depending on the usage. Press OK after having provided the
name of the faultstickset to be imported.

i N

™ Save format = | E 2%

Enter a name for the format

XY £ (ms)
XY Z(ms) ldx
XY Z(s)

XY Z(s)ldx

Mame for format XY £ (ms)

Store fnr|ﬁ-.]l SUnveys A |

| O oK ||Qcancel|
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4.3.6 Import Horizons

Horizons interpreted on 3D and 2D seismic data and (attribute) grids can be impor-
ted in a OpendTect survey via Survey > Import > Horizons. The grids are called "Sur-
face data" in Opendtect and are attached to 3D horizons. Horizon import supports
the following:

¥ Survey | Analysis Processing Scene  View Utiliies CLAS Help
7 SelectSetu o - g Em, B o g
(R SR “aaaSEN- 20y
[

Session i
o T LI l . I BEeismics
Imipoet k Aftributa ] -
Expan k Color Table
Wanage k Cross-plot Data k
| Pra-load ¥ Faults b
Exit FaultstickSats k
- W e Hofizons FIT  AsC r Gaometry 20
! I.:I“ r;ﬁ Mute Functions ’ Patrel Geometry 20D
- : Enﬁtl::“-'“ PickSets/Polygons * [&] PetrelDirect  » Afiributas 30
§) -| < 0Herzn R Bulk 30 _.
I 20 Harizon Selsmics L
< Fault Walocity Fundlions k
FaultStickSe’ Wavalals r
' 5
- u ‘ Body Wells b
= Well
- = PickSet HorizonCube surface data
ﬂ > Potygon Prestack Event
== Prestack Eve

{:3;_} - Annoiations

The standard input data is Ascii files. Three options are available (explained in the
following subsections):

Geometry 3D: Import horizons interpreted on a 3D grid (e.g. XYZ)

Attributes 3D: Import an attribute grid as a surface data, for a given 3D horizon.
Geometry 2D: Import horizons interpreted along 2D lines.

Bulk 3D: Import multiple 3D horizons from a single file

Import Horizon from Geoframe/Petrel: Horizons can also be imported into
OpendTect from Geoframe 2D/3D (Survey > Import > Horizon > GeoFrame > 2D or
3D). The following dialog will pop up. Select the GeoFrame project and the survey
name that contains the horizon to be imported.
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4.3.6.1 Geometry 3D

Select the input ASCII file. You may display the input file by pressing the Examine
button. Available grids (attributes) present in the input file may also be imported
semultaneously. The input file should be column sorted with one point per record
(line).

) Import Horizon — O X

Tnput ASCII file | | © select ... |Q. Examine
O~

Attribute(s) to import

Mo

File header |No header >

Format definition | <Incomplete: Define ...

Scan Input File
Area subselection - Select ...

Fill undefined parts () Yes No

Qutput Horizon ‘ V‘ O select ...

Tied to Level —

Base color l:l &= LimeGreen

[ Display after import 0 Close 0 Help

The main work is to specify the presence of a file header and the file format defin-
ition. The header, if present, can be of fixed length (number of lines), or delimited on
its last line by a keyword.

-
Predefined and saved file formats are available by pressing the ~ icon. Otherwise
the format must be manually specified. The Define button gives access to the format
definition window.
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4 Format Definition El@

Specify Necessary Information
Undefined Value 1e30

XY ~| Position col:1 |5 col2 £

Coordinate System Projection: [EPSG 32760] WGS 84 / UTN | E) Select ..

Z col:3 || Unit |ms (Miliseconds; ~ |

Stop reading at

@ [ QDK ”OCanceiH {9 Help |

You must specify in the format definition window the column numbers for the pos-
ition, in terms of an X-Y pair or an inline-crossline pair, and the point column. Points
that should not be read must all have the same numerical value, which is to be filled
in as the "Undefined value". The Z units can be seconds, milliseconds or micro-
seconds. Optionally, if attributes were added in the Import Horizon window, addi-
tional columns with given attribute (s) name(s) will also appear in this format
definition window. Reading may be stopped at a specific line by providing the
adequate keyword.

If Coordinate Reference System (CRS) is defined for the survey, CRS conversion
will be available in the import window.

It is recommended to save the format definition for a later use and QC, by clicking

on the & icon . In pop-up window, write the name of the format and store it. The
format can be stored at different levels (All surveys, Current survey, Current
OpendTect user level) depending on the usage. Press Ok when done.
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i N

™ Save format = | E 2%

Enter a name for the format

XY £ (ms)
XY Z(ms) ldx
XY Z(s)

XY Z(s)ldx

Mame for format XY £ (ms)

Store fnr|ﬁ-.]l SUnveys A |

| O oK ||Qcancel|

It is highly recommended to scan the input file after providing its format, and prior to
the actual import. The scanned information will pop-up and error(s) or warning(s)
may suggest a change of the format definition.

The area sub-selection can be used in two ways:

Reduce the amount of data to be loaded: By reducing the inline/crossline ranges
Specify a new grid size if a coarse input grid should be gridded during import: By
decreasing the inline/crosslines steps to the survey steps (minimum).

The option Fill undefined parts will be toggle on if gaps were found during scan. A tri-
angulation to the convex hull with an interpolation where the maximum size is the
input grid step (in XY units, thus meters or feet), and Keep holes larger than toggled
off, should be the optimal settings in most cases.

Tied to level is additional option specifically designed to tie horizons to well markers,

for correlation purposes. In order to define the stratigraphic information of the sur-
vey, please read about Manage Stratigraphy.
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4.3.6.2 Attributes 3D

This window is used to import grids from ascii files and attached them to Existing 3D
horizons. Select the input Ascii file. You may display the input file by pressing the
Examine button. The input file should be column sorted with one point per record
(line).

i Import Horizon Data - B

Input ASCII File F3_Demao_2015est bd @ Select .. q Examine

-
Aftribute(s) to import Energy 0
Similarity
==
%

File header Mo header - | |

Format definition |=Defined= Define ...

Scan Input File

Area subselection |-

0o
i)
L{F]
0

Add to Horizon =, | Demo 0 — FS4 v | 6 Select..

9 Import || ) Close @ Help

Grid names must first be provided in front of Select Attribute(s) to import. This can
be done by pressing Add new right of it, and providing each time a new grid name.
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This will populate the list of importable grids. Only the highlighted grids will be impor-
ted, which is why each new grid is highlighted after providing its name.

Next, the presence of a file header must be specified and the file format definition
must be provided. The header, if present, can be of fixed length (humber of lines), or
delimited on its last line by a keyword.

- 8
Predefined and saved file formats are available by pressing the — icon. Otherwise
the format must be manually specified. The Define button gives access to the format
definition window.

#  Format Definition - O

Specify Mecessary Infarmation

Undefined ¥alue [1230

XY *  Paosition col:1 (5 col2 =

4k

Energy col:3

4k

Similarity col:4

[ ] stop reading at

¥ ()oK | € Cancel| | @@ Help

You must specify in the format definition window the column numbers for the pos-
ition, in terms of an X-Y pair or an inline-crossline pair, and the grid(s) column(s).
Grid values that should not be read must all have the same numerical value, which
is to be filled in as the Undefined value. Reading may be stopped at a specific line
by providing the adequate keyword.

It is recommended to save the format definition for a later use and QC, by clicking
on the & icon . In pop-up window, write the name of the format and store it. The

- 269 -



format can be stored at different levels (All surveys, Current survey, Current
OpendTect user level) depending on the usage. Please note that the full grid names
will be saved as provided in the format definition. Press OK when done.

= Save format - ':'

Enter a name for the format

Mame for format

Store for | All Surveys -

O ok | © cancel

It is highly recommended to scan the input file after providing its format, and prior to
the actual import. The scanned information will pop-up and error(s) or warning(s)
may suggest a change of the format definition. The area subselection is essentially
present to optionally reduce the amount of data to be imported, by reducing the
inline/crossline range(s).

Finally an horizon must be provided, to attach the grid(s) to it. Grids will be access-
ible only after having loaded this horizon in the tree. Press Go to launch the import.
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4.3.6.3 Geometry 2D

This window is used to import 2D interpretations form ascii files. Select the input
ascii file. You may display the input file by pressing the Examine button. The input
file should be column sorted with one point per record (line).

“ Import 2D Horizon E@
Input ASCII File © Select ...| Q Examine
- Add new __.

Horizon(s) to import || SSIS-Grid-Base <
5515-Grid-Top
S5515-Grid1-MF 31
S5S815-Grid3-5B1
S515-Grid7-MR52
S5S815-Grid6-5B2
5515-Grid4-MR51 -

File header [No header -] [<¥

m

Format definition <Incomplete> Define .

Scan Input Files .

Undefined values |Skip v|

Display after import l G Import l ‘ ) Close | ‘ ) Help ‘

Several 2D horizons can be imported at once. Their name should be provided in
front of Select Horizons to import. This can be done by pressing Add new right of it,
and providing each time a new horizon name. This will populate the list of import-
able horizons. Only the highlighted horizons will be imported, which is why each
new horizon is highlighted after providing its name. Ctrl-left click may be used to
highlight or deselect an horizon.

Next, the presence of a file header must be specified and the file format definition

must be provided. The header, if present, can be of fixed length (humber of lines), or
delimited on its last line by a keyword.
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. 8
Predefined and saved file formats are available by pressing the — icon. Otherwise
the format must be manually specified. The Define button gives access to the format
definition window.

' Format Definition El@

Specify Necessary Information

Undefined Value 1e30

Line name col1 =

XY ~| Position col:2 |5 col3 £

Coordinate System Projection: [EPSG 32760] WGS 84 / UTN | E) Select ..

Trace Nr * [l col0 =

SSIS-Grid-Base col:5 |3/ Unit [ms (Miliseconds; - |

Stop reading at

@ [ O ok HOCanceiH @ Help |

You must specify in the format definition window the line name, column numbers for
the position, in terms of an X-Y pair or a unique trace number, and the horizon(s)
column(s). Horizon Z values that should not be read must all have the same numer-
ical value, which is to be filled in as the Undefined value. Reading may be stopped
at a specific line by providing the adequate keyword.

If Coordinate Reference System (CRS) is defined for the survey, CRS conversion
will be available in the import window.

It is recommended to save the format definition for a later use and QC, by clicking

the & icon . In pop-up window, write the name of the format and store it. The format
can be stored at different levels (All surveys, Current survey, Current OpendTect
user level) depending on the usage. Press OK when done.
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i N

= Save format = | E 2%

Enter a name for the format

Mame for format

Store fnr|ﬁdl Sunveys A |

[ QDH ]|QCancel|

It is highly recommended to scan the input file after providing its format, and prior to
the actual import. The scanned information will pop-up and error(s) or warning(s)
may suggest a change of the format definition. Press Go to launch the import.
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4.3.6.4 Bulk 3D

The bulk import tool allows for the import of multiple 3D horizons from one single
file. The data is matched by name. This has the following implications:

The horizon name must appear on each line of the input file. The horizon name
should not contain spaces, otherwise the matching with a given column number will
not work as expected.

Apart from being a multiple horizon import tool, it behaves following the rules of the
standard horizon import.

-
# Import Multiple Horizons = E X

Input ASCII File [f_‘} salem...] QL Examine

File header | No header -] | J:'!r"l

Format definition <Incomplete=
@ Import | | Q Eancel| —ﬁ Help |

Format definition

You must specify in the format definition window the column numbers for the pos-
ition, in terms of an X-Y pair or an inline-crossline pair, the point column and the hori-
zon name. If Coordinate Reference System (CRS) is defined for the survey, CRS
conversion will be available in the import window.
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Specify Necessary Information

Undefined Value 1e30

Horizon name col:1 %]

Position col2 3| col3 ||

Coordinate System Projection: [EPSG 32760] WGS 84 / UTN

Z col:4 || Unit |ms (Miliseconds; ~|

Stop reading at ‘

=

| @oK || cancel|| @Help |
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4.3.6.5 From ZMap

This window is used to import horizons from ZMap files.

& Import Horizon from ZMap - O *

ZMap file | ‘ 6 select ... C\L Examine
Output Horizon | \f| © Select ... 1 dGB -
[ ] Display after import o Import Q Close 9 Help
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4.3.7 Import Mute Functions

Mute definitions can be used for pre-processing prestack seismic data.

Sunvey
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e
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e
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K

. Import 3
Export 3
Manage 3
Pre-load 2
Exit

_-—um!u—
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Session 3
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Scene View  Utilities

o=rd

CLAS Help

aaa S=T

b 7-slice

. Volume

~ Random Li
2D Line

¥ 3D Horizon

~4 2D Horizon
Fault
FaultSticks

& Body

4 well

** PickSet

]':} Polygon

Attribute

Color Table ...
Cross-plot Data
Faults
FaultStickSets

Harizons

. Mute Functions

Pick3ets/Polygons
Probability Density Functions
Seismics

Velocity Functions

Wavelets

Wells

HorizonCube surface data ..

Prestack Event ...

k

-

B

T AsCl..

Mute definitions can be imported in OpendTect using Ascii files. The import window
is launched from the OpendTect main menu (Survey > Import > Mute definitions >
Ascii). Select the input Ascii file. You can display the input file by pressing the Exam-
ine button. The input file should be column sorted with one point per record (line).
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fe Import Mute Function = B

Input ASCII File © select..| 4 Examine
File contains position (® Yes () Mo
File header Mo header v | [
Format definition | <lncomplete= Cefine ...
Mute Definition v 6 Select ..

Glmpnrt () Cancel @Help

The main work is to specify the presence of a file header and the file format defin-
ition. The header, if present, can be of fixed length (number of lines), or delimited on
its last line by a keyword. The mute definition can be either variable throughout the
survey, in which case a position must be provided in the input file for all data points,
or fixed. In this latter case, toggle File contains position to No and provide any loc-
ation for the mute definition.

e, .
Predefined and saved file formats are available by pressing the — icon. Otherwise
the format must be manually specified. The Define button gives access to the format
definition window.
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i Format Definiton = &

Specify Mecessary Information

XY * Paosition col1 {5 |col2 =
Offset |col:3 =

Z |col4 5 Unit | ms (Millisecon -

[ ] Stop reading at

v ()oK | @ Cancel| | §d Help

You must specify in the format definition window the column numbers for the pos-
ition, in terms of an X-Y pair or an inline-crossline pair, and the point column, in
terms of an Offset-Z value pair. points that should not be read must all have the
same numerical value, which is to be filled in as the "Undefined value". The Z units
can be seconds, milliseconds or microseconds (meters of feet in depth surveys).
Reading may be stopped at a specific line by providing the adequate keyword.

It is recommended to save the format definition for a later use and QC, by clicking

on the & icon . In pop-up window, write the name of the format and store it. The
format can be stored at different levels (All surveys, Current survey, Current
OpendTect user level) depending on the usage. Press OK when done.
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™  Saveformat - O

Enter a name for the format

dGB Mute definition

Mame for format dGB Mute definition

Stare for | All Surveys -

a oK ) Cancel
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4.3.8 Import Navigation Data / 2D Geometry

';;B OpendTect Pro V6.6.6 (Windows) *UPDATE AVAILABLE* : F3 Demo 2020 [free projeci
T7 Survey Analysis Processing Scene View Utilities Terral

¥

{7 Select/Setup ... - by e e (G
. N gt ‘ L., perd SSEE cRoy
Session ’
“ L | P i i |
= Import > Attribute Set 8
% Export ’ Color Table ...
| Manage > Cross-plot Data g
1 Pre-load 3 Faults '
- FaultStickSets >
i i Restart FaultSet v
(D Exit Horizons ,
) - Mute Functions v
Navigation Data / 2D Geometry * ASCII ... I
‘&, Import New Line Geometry _ 0 %
Input Geometry File I.NoHeader_PAD\navigation_data.txt| © Select... ' Examine
File contains geometry for ® Single line © Multiple lines
File header No header v =
Format definition ‘<Defined> ‘ Define ...
Output Geometry ‘ navigation data v ‘ ©) Select ...
Do @

The import ASCII file should contain X, Y, trace number and, optionally, shot point
number.

During import, Examine the file and set the number of header lines, if present, and
Define the format:
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”;;a Format Definition - O X

Specify Necessary Information

[Trace Nr]

[SPN [ook0 %
XIY v leol2 S| col3 %

Coordinate System |Projection: [EPSG'23031] ED50 / UTM zone 31N | ) Select ...

[] Stop reading at

n—_ﬂ o OK QCanceI

Once completed, click OK to import.

The user can then switch to importing the 2D SEG-Y file.

During this import, the traces are matched to the geometry by trace number, so
ensure selection of the correct byte number, click Next.

On this next screen, use the drop-down for the Line name field to select the just-
imported navigation data and name the 2D Data before clicking Import:
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é Import 2D Line

Importing C:\Users\mark\Downloads\2D_Seis\2D_seismic.segy

Copy data ® Yes (import) O No (scan&link)

Line name ‘ navigation data v |
Trace subselection |- | ©) Select ...
Null traces @ Discard O Pass
[ Scale values: Shift/Factor
Coordinate source The trace headers v
Qutput 2D Data (attribute) ‘Qd seis using file hav data v | @ Select ... | LI Depth
L1 Execute in Batch Options ...

BCanceI 9

Finally, a choice will be given as to which navigation data to use.

Select No: keep the existing geometry and click OK:

%) Overwrite geometry? - O P
Geometry of Line 'navigation_data' is already present.
Do you want to overwrite it?

] €9 Cancel: stop the import
[1 #* Yes: set the geometry from the SEG-Y file
flg No: keep the existing geometry

QOK g Cancel e
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4.3.9 Import Pointsets & Polygons

Point/vector data can be loaded in OpendTect from Survey > Import > point-
set/Polygon.

Sunvey

Analysis

Processing

I &

e
8

e~

. Import 3
Export 3
Manage 3
Pre-load 2
Exit

_-—um!u—

{7 Select/Setup ..

Session 3

Scene  View  LHtilities

CLAS Help

S p-mlll"%;“'%

b F-slice

. Volume

~ Random Li
2D Line

4 3D Horizon

~4 2D Horizon
Fault
FaultSticks

& Body

v Well
= PickSet

]':} Polygon

Attribute

Color Table ..
Cross-plot Data
Faults
FaultStickSets
Horizons

Mute Functions

. PickSets/Polygons

Probability Density Functions
Seismics

Velocity Functions

Wavelets

Wells

HorizonCube surface data ..

Prestack Event ...

SHB |

» [T Ascll..

Select the input Ascii file. You can display the input file by pressing the Examine but-
ton. The input file should be column sorted with one position per record (line).
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“ Import Pointset/Polygon E@
Input ASCII File © Select | |Q, Fxamine

Get Z values from |Input file x|

File header [No header -] [ <

Format definition <Incomplete> Define ...
Output Pointset/Polygon ~ | Select ...

Color ‘:| l MediumTurquoise '] "] Import as Polygon

|| Display after import | @ import | | @ Close || @Help |

The main work is to specify the presence of a file header and the file format defin-
ition. The header, if present, can be of fixed length (number of lines), or delimited on
its last line by a keyword.

Predefined and saved file formats are available by pressing the =4 icon. Otherwise
the format must be manually specified. The Define button gives access to the format
definition window.

-

“‘}H Format Definition E@
Specify Necessary Information

Position col:1 3] col2 [

Coordinate System Projection: [EPSG 32760] WGS 84 / UTN |€) Select ...

Z col:3 || Unit |ms (Miliseconds; ~ |

[] Stop reading at

[ O ok HOCancelH 9 Help l

You must specify in the format definition window the column numbers for the pos-
ition, in terms of an X/Y pair or an inline-crossline pair, and the point column. points
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that should not be read must all have the same numerical value, which is to be filled
in as the "Undefined value". The Z units can be seconds, milliseconds or micro-
seconds. Reading may be stopped at a specific line by providing the adequate
keyword.

If Coordinate Reference System (CRS) is defined for the survey, CRS conversion
will be available in the import window.

It is recommended to save the format definition for a later use and QC, by clicking

on the & icon . In pop-up window, write the name of the format and store it. The
format can be stored at different levels (All surveys, Current survey, Current
OpendTect user level) depending on the usage.

@  Save format - ':'

Enter a name for the format

default time
ictable

Inl Crl £ (ms)
Inl Crl £ (5)
XY Z(ms)
XY Z(s)

Mame for format default time

Store for | All Surveys -

ok | @ cancel

The option Import as polygon will flag this specific datatype to the loaded data. It
also adds as constraint during loading that the points are ordered in the expected
way. The import tool will not apply any sorting.

Press OK when done.
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4.3.10 Import Probability Density Functions

Probability density functions can be imported in order to run Bayesian clas-
sifications. The manage tool can later be used to edit the PDF before running the
Bayesian classification.

CLAS  Help

A o .
ZN-ecC
i o

Survey | Analysis  Processing  Scene  View  Utilities
Ly SelectSetup ... & l l
Session b p’” l
Impor b Aftribute
Export 4 Color Table ...
Manage 4 Cross-plot Data
Pre-load » Faults
Exit FaultStickSets
-y R Harizons
Lo R Mute Functions
. Volume _
—i ~ RandomLi . PickSets/Polygons
20 Line _ Probability Density Functions
o “¥ 3D Horizon Seismics
L] A i
2D Horizon Velocity Functions
Fault SRR
' FaultStickS AVElEts
é wWell
i HaorizonCube surface data ...
o PickSet
D: D Polygon Prestack Event ...

B

T ASCH (RokDoc) ...
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RokDoc formatted data is required for importing PDF in OpendTect. After having
selected the input file, the two contained variables will be shown in the import win-
dow, together with their amplitude ranges and bin size.

- Import Probability Density Function - &
Input ASCII File © Select.. | L] Examine
Output PDF v|| & Select..

olmpnrt () Cancel aHelp

The variable names and parameters may be modified before pressing the Go button

that will launch the import. The “I"icon to the right can be used to quickly extend
both variable ranges by one bin size outwards.
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4.3.11 Import Seismic Data

Volumes and 2D Lines can be imported in the Survey menu from files in different

modes:

SEG-Y: By converting a SEG-Y file to an OpendTect file.

SEG-Y scanned: By referencing (linking) a SEG-Y file to the survey without creating a

new file.

Simple file: From a regular ascii or binary file, with or without header.
CBVS: By copying or linking an existing OpendTect (CBVS) volume.

Petrel: Import seismic data from other software (depending on system setup)
GPR-DZT: Import the files made by GSSI Ground Penetrating Radar (GPR) systems
in the 'DZT' format.

Prestack Event ...

-

=— EEl- .
+ 1 ~ '

B

Simple File
CBY3
PetrelDirect
GPR: DZT ...
SEG-Y

Survey | Analysis  Processing  Scene  View  Utilites CLAS Help
{7 Select'Setup ... >y l |. |. —
Session 3 B —
Import » Attribute b
Export 4 Color Table .
Manage 4 Cross-plot Data 3
Pre-load » Faults >
Exit FaultSticksSets b
p— Harizons k
e R Mute Functions 3
. Yolume _
r— 7 Random Ll PickSets/Polygons »
2D Line Probability Density Functions  »
I @ 3D Horizon Seismics T
5 4 i
‘I 2D Harizon Welocity Functions L
“ Faut Wavelet v |
FaultSticks: ravelets
@ Body Wells b on
d- “ Well _ &
' PickSet HaorizonCube surface data ... =Y

]':} Folygon
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4.3.11.1 SEG-Y

SEG-Y is the standard way to share volumes/lines of data. In OpendTect the files
are loaded with a rigorous respect to the SEG standards using one of the two wiz-
ards:

new SEG-Y wizard introduced in OpendTect 6.2
Classic SEG-Y Import Tool (used to be the main utility for import of SEG-Y data prior to
OpendTect 6.2)

Most SEG-Y files will be imported in a few clicks, and a number of exceptions can
be set to load the most problematic data. Nevertheless there are a few guidelines
that must be honored:

The traces must be sorted either by inlines and then crosslines or by crosslines and
theninlines.

The gathers of prestack data must be consecutive and ordered by increasing offset
(i.e. no common offset sorting).

Inlines/crosslines or coordinates (and offset) must be written in every single trace
header. Separate navigation data is only supported for 2D lines.

The traces must have a fixed length.

There is no support of extended textual headers.

Once the above criteria are respected, you will then enjoy a large freedom:

Gaps can be present.

The traces can start at any time/depth, even negative.

The files can be merged during import, re-scaled using linear equations, and the stor-
age format can be changed.

Please, read the entire chapter before asking for support. If you need sup-
port, please send us screenshots of each step and (of possible) a scan
report together with a detailed description of your problem.

T
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4.3.11.1.1 SEG-Y Wizard

Generic Import SEG-Y Data wizard can be accessed by clicking on EF}T icon in
the toolbar of main OpendTect window. The wizard supports import of 2D and
3D prestack and poststack data from one or multiple SEG-Y files. The layout of this
window dynamically changes depending on the user choice of Data type.

@ Import SEG-Y Data - o X
Input file *=wildcard | C:\surveys\F3_Demo_2020\Rawdata\Seismic_data.sgy ‘ © Select...  #/Edit...
Data type [Z)3D Seismic Data -
Coordinate System | Projection: [EPSG'23031] ED50 / UTM zone 31N ‘ 9 Select ...
Quick scan result Source Actually use > d
SE ; 1 Revision 1 v %
béta format h 3 - Integer (16 bits) From file header e
Number of samples 462 (600515 traces) From header - | 462 | [1000 :
Z range 0.004 - 1.848 - 0.004 (s or m) From header - Start 0.004 Step 0.004 © Use I/C
In-line range 100 - 750 From header  Inline (byte 189) - "Inline number of C ~ 4 bytes - | = Use (X.Y)
Cross-line range 300 - 1250 From header Crossline (byte 193) - "Crossline num ~ 4 bytes ~
X-coordinate range 605835.52 - 629122.55 Calculated Xcdp (byte 181) - "X coordinate of CL - 4 bytes
Y-coordinate range 6073556.38 - 6090463.17 Calculated Yedp (byte 185) - "Y coordinate of CL - 4 bytes
0.1%
[J Zeros
-10000 -5000 value 5000 10000
Do @

f The generic wizard also supports import of zero-offset VSP.
Data specific wizards are available via Survey > Import > Seismics > SEG-Y. The

layouts are fixed for the data type selected via the menu (Data type option isn't avail-
able in these cases).
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—

wn =

2
Import 3D Seismic Data
Input file *=wildcard |C:\surveys\F3_Demo_2020\Rawdata\Seismic_data.sgy € Select...  #/Edit...
Coordinate System |Projection: [EPSG'23031] ED50 / UTM zone 31N 6 Select ...
Quick scan result Source Actually use > E-d
i i -
SEG-Y revision 1 Revision 1 v =5
Data format 3 - Integer (16 bits) From file header AN
Number of samples 462 (600515 traces) From header - 462 - | 1000
Z range 0.004 - 1.848 - 0.004 (s or m) From header - Start 0.004 Step 0.004 ® Use lIC
In-line range 100 - 750 From header  Inline (byte 189) - "Inline number of C ~ |4 bytes ~ | © Use (X.Y)
Cross-line range 300 - 1250 From header Crossline (byte 193) - "Crossline nurr ~ 4 bytes ~
X-coordinate range 605835.52 - 629122.55 Calculated Xedp (byte 181) - "X coordinate of CL - 4 bytes
Y-coordinate range 6073556.38 - 6090463.17 Calculated Yedp (byte 185) - "Y coordinate of CL - 4 bytes
_ 01% =
[ Zeros
-10000 -5000 0 5000 10000
Value
o Next >> 0 Close o

Input file(s): Select a SEG-Y file to import. In case of importing multiple 2D or
3D SEG-Y files select any of them first and then use the wildcard *.

Import 3D pre- or poststack data from multiple SEG-Y files: files must contain
consecutive blocks of inlines and be indexed as filename _1.sgy, filename_2.sgy...

Select one of the files;
replace the file index by a wildcard * in the input field: filepath/filename_*.sgy

Import multiple 2D lines with pre- or poststack data: files must contain indi-
vidual 2D lines and be indexed with the respective line names as filename_lin-
ename1.sgy, filename_linename2.sgy...

Select one of the files;

replace the line name by a wildcard * in the input field: filepath/filename_*.sgy;

those parts of file names replaced by * are used as 2D line names (press Next and see
that Line name option is greyed out and set to *).

Edit: (optionally) edit text, binary and trace headers of a SEG-Y file in Manipulate
SEG-Y File window.

Data Type: the choice is only available in the generic Import SEG-Y Data window.
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3D seismic data
3D PreStack data
2D seismic data
2D PreStack data

Coordinate System: When setting up a new project using a SEG-Y file, use this
option to set the Coordinate Reference System for the project whilst importing the
data.

Table: information required to import a SEG-Y file (therefore the table layout
depends on the data type).

Quick/Full scan result. shows results of a quick/full scan of a SEG-Y file:
° Quick scan: a partial scan of SEG-Y is performed upon file selection and after any
change of SEG-Y import set-up.

° Full scan: press on =F icon to scan the entire file.
Actually use: import parameters as confirmed/overruled by a user.

SEG-Y Revision (default = byte 301 of binary header): please refer to SEG stand-
ards for details.

SEG-Y Reuv. 0:

o Data format, Number of samples, Z Range start/interval can be overruled.

o Data positioning (IL/XL, Trace/SP, X/Y and offset): byte locations can be selected
by a user.

SEG-Y Rev. 1:

o Data format, Number of samples, Z Range start/interval can be overruled.

o Data positioning (IL/XL, Trace/SP, X/Y and offset): standard byte locations are
used.

SEG-Y Rev. 2

o File format options and standard trace header bytes are same as Rev.1.

Data format (default = byte 25 of binary header): (optionally) overrule data format.

Most header values and data samples are written using several bytes for
each word/sample. Therefore knowing a correct byte order is a necessity.
All SEG-Y standards (Rev. 0, 1 and 2) require using big-endian byte order.
Occasionally one can run into data written using little-endian (reverse) one.
Using standard SEG-Y data formats for reading such data results in unex-
pected scanned values of trace headers and unexpectedly large sample val-
ues (check the histogram). In this case use data formats with (byte
swapped) option.
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Number of samples (default = byte 21 of binary header / byte 115 of trace header):
(optionally) overrule the number of samples per trace.

Z Range (units = seconds or meters).

start (default = bytes 105 laga and 109 delrt of trace headers): (optionally) overrule
start of Z-range (negative start is allowed).

interval (default = byte 17 of binary header / byte 117 of trace header): (optionally)
overrule Z-sampling (sampling rate).

OpendTect doesn't support import of a SEG-Y file with varying trace lengths
*  (i.e. Zrange start and interval must be constant for all traces in a file).

Data positioning:

Rev.1/Rev.2: trace header byte locations are standard, i.e. can't be selec-
ted by a user. If the file is wrongly tagged as Rev.1/Rev.2, over-rule it as 0 in

*  Actually use column in order to be able to select non-standard trace header
bytes.

3D poststack data is loaded based either on Inline/Crossline numbers or X/Y
coordinates (see below Use I/C and Use (X, Y) options).

Rev.0 Rev.1/Rev.2 hard-
defaults coded standard
bytes
In-line range 9 189
Cross-line range 21 193
X-Coordinate range 73 181
Y-Coordinate range 77 185
Offset range (prestack 37 37
only)

2D poststack data is loaded based on trace numbers, reference numbers (SP) and
X/Y coordinates.

Rev.0 Rev.1/Rev.2 hard-
defaults coded standard
bytes
Trace number range 5 5 (can be over-ruled)
Shot-Point number 197 197
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range

X-Coordinate range 73 181
Y-Coordinate range 77 185
Offset range (prestack 37 37

only)

Trace number range:

° In file: from a specified trace header byte.

o Generate: generate trace numbers by providing the number of the first trace in a
2D line and step in trace numbers.

Trace number must be unique for each trace along the line, therefore it can
be either sequential trace number (byte 5) or CDP trace number (byte 21). A

¢ user is always allowed to select a non-standard byte even when the file is
Rev.1.

2D and 3D prestack data additionally requires offset information.

Offset range

° In file: from a specified trace header byte.

o From Src/Rcv (X/Y): calculate from source and receiver X/Y coordinates (standard
byte locations are used: 73 and 77 for source, 81 and 85 for receiver).

o Generate: generate offsets by providing the offset of the first trace in a gather and
step in offset values.

¥ Store this setup: save a SEG-Y import setup at the survey data root level.
. 7
~ Use saved SEG-Y setup: retrieve one of the stored setups.

§Scan the entire input: updates Quick scan result with Full scan result of the
entire input file.

QExamine input file: opens SEG-Y Examiner window for a specified Number of
traces to examine (default=1000 traces).

“E2 1 (default = empty): (optionally) enter XY scalar to ignore scalco (byte 71 of

trace header). X/Y coordinates are multiplied by this factor.

Note that scalco is the scale factor for all coordinate bytes with value plus or
*  minus 10 to the power 0, 1, 2, 3, or 4 (if positive, multiply, if negative divide).
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Histogram: displays a distribution of amplitudes after Quick (partial) or Full scan.

Percentage clip for display (default=0.1%): amount of data in the histogram tails
excluded from the plot.
Zeros (default=unchecked): allows to include/exclude value 0 for histogram display.

Data specific options:

3D (pre- and poststack) data positioning can be based either on Inline/Crossline
or X/Y coordinates of each trace:

Use I/C (default): positioning of imported data is based on Inline/Crossline numbers,
(X,Y) coordinates are therefore calculated from a survey setup.

Use (X,Y): positioning of imported data is based on (X,Y) coordinates, Inline/Crossline
numbers are therefore calculated from a survey setup. If Coordinate Reference Sys-
tem (CRS) is defined for the survey, CRS conversion will be available in the import win-
dow.

2D (pre- and poststack) data Z-range can vary per SEG-Y file if multiple lines of
different vintages are imported at the same time:

File Z's (available only when multiple 2D lines are imported): if checked, Z
Rangestart/interval and Number of samples are used as they appear in each SEG-Y
file.

Overruling of Z Range start/interval and Number of samples is possible only
*  ifFile Z's is unchecked.
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4.3.11.1.1.1 Import Window

Import 3D Volume / Import Pre-Stack Volume

%ImporﬂDVo\ume - [m] X
Importing C:\surveys\F3_Demo_2020\Rawdata\Seismic_data.sgy

Import as @ OpendTect CBVS (copy&import) O SEGYDirect (scan&link)

Volume subselection |- ‘ 6 Select ...

Null traces @ Discard O Pass

[ Scale values:  Shift/Factor

Output Cube | Seismic data v ‘ 6 Select ... [ Depth

] Execute in Batch Options ...

QCanceI o

Import as:

. OpendTect CBVS (copy&import): data is imported to CBVS format (internal
OpendTect format for seismic data)

. SEGYD/rect (scané&link):
link to a SEG-Y file, i.e. no data duplication;
o ifa SEG-Y file is moved or renamed outside OpendTect, the link can be restored via
& icon in Manage 3D Seismics window;
o performance for prestack data may be lower than with OpendTect CBVS prestack
datastore.

Volume Subselection (default="-', i.e. All): (optionally) a sub-set or a decimated
volume can be imported.

Null traces:

Discard (default): null traces are discarded, i.e. shown as undefined.
Pass: null traces are imported with amplitude values of 0.

Scale values (default=off): (optionally) shift and scale amplitude values:

Shift. add this shift to sample amplitudes.
Factor: multiply sample amplitudes by this factor.
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Output Cube: type in a cube name to be used in the OpendTect project and choose
its format:

CBVS: internal OpendTect format for seismic data.
SEG-YDirect: link to a SEG-Y file.
PetrelDirect. write directly to Petrel datastore with a PetrelDirect link to it in OpendTect.

Depth/Time: (optionally) depth volumes can be imported to time surveys by check-
ing this box and vice versa.

They can be visualized using transformed scenes, providing that velocities
®  areavailable.

Execute in Batch: (optionally) import can be done in a single-machine batch mode.

It is a good practice to display 3D seismic data on a z-slice after import to
¢ check for any gaps or null traces.

Import 2D Line(s) / Import Line 2D Pre-Stack(s)

‘& Import 2D Line - O X
Importing C:\Surveys\F3_Demo_2016_training_v6\Rawdata\Seismic_data.sgy

Copy data ® Yes (import) (O No (scan&link)

Line name ‘ Seismic_data V|

Trace subselection ‘— | 6 Select ...

Null traces @ Discard O Pass
[ Scale values:  Shift/Factor

Coordinate source The trace headers -

Output 2D Data (attribute) | ~| © select ... (] Depth

[] Execute in Batch Options ...

€) cancel 9 Help

Line name:
Single 2D line: either type in a new line name or select one of the existing ones.

Multiple 2D lines: the field is greyed out, and line names come from parts of file names
replaced by a wildcard *.
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Trace Subselection (default="-', i.e. All): (optionally) a sub-set or a decimated
volume can be imported.

Null traces:

Discard (default): null traces are discarded, i.e. shown as undefined.
Pass: null traces are imported with amplitude values of 0.

Scale values (default=off): (optionally) shift and scale amplitude values

Shift. add this shift to sample amplitudes.
Factor: multiply sample amplitudes by this factor.

Coordinate source (default=The trace headers):

The trace headers: use trace headers as specified in import SEG-Y Data wizard.

A 'Nr X Y'file (bend=points needed): (optionally) the coordinates can be specified

using an auxiliary navigation file. The format should be an ascii file with one position

per line in a fixed column format without header: trace number, X and Y coordinates.

Units to be used are the same as specified in the survey definition

o Single 2D line: select a file containing a navigation survey.

o Multiple 2D lines: navigation files must have same names as corresponding SEG-Y
files and different extension (such as .crd).

Generate straight line: manually enter X/Y coordinates of the first trace and regular

steps in X/Y directions. Units to be used are the same as specified in the survey defin-

ition.

Output 2D Data (attribute): type in a 2D dataset name to be used in an OpendTect
project and choose its format:

CBVS: internal OpendTect format for seismic data.
PetrelDirect: write directly to Petrel datastore with a PetrelDirect link to it in OpendTect.

Optionally press Select to see the list of existing 2D data in a project:
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‘&, Save 2D Data (attribute) as — [ e

Select Output 2D Data (attribute)

Filter |*
Seis ()

=l d

Name |Seis ‘

Q OK 0 Cancel 9 Help

...3_Demo_2016_training_ve\Seismics\Seis

2D datasets are used in OpendTect to group data of the same kind which
can be processed and interpreted together (i.e. a particular 2D vintage or

*  type of data). An OpendTect survey can have many 2D datasets, which can
share common 2D geometries.
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4.3.11.1.2 Classic SEG-Y Import Tool

The Classic SEG-Y Import Tool used to be the main utility for import of SEG-Y data
prior to OpendTect 6.0. This wizard can still be launched via:

» Survey > Import > Seismics > SEG-Y > Classic tool,
* from the SEG-Y Wizard introduced in OpendTect 6.0 by clicking on "Classic'.

It allows to import 2D and 3D pre- and poststack seismic data from one or multiple

SEG-Y files. The import consists of two mandatory steps: SEG-Y Import Pre-
paration and SEG-Y Import itself.
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N —

4.3.11.1.2.1 SEG-Y Import Preparation

SEG-Y import preparation starts with the SEG-Y fool window.

- SEG-Y tool - O

Specify basic properties

Input SEG-Y file(s) @ Select ... Manipulate ...
[ ] Muttiple files; Numbers 1 = [2 + Step 1 =
File type | 3D Volume -
Mumber of traces to examine | 100 = |:| Save as Default
|:| Owerrule SEG-Y number of samples 452 = >
SEG-Y "format’ | From file header - d
Bytes swapped | No b

) cancel 9 Hep

Input SEG-Y file(s): Select a SEG-Y file to import.

Import 3D pre- or poststack data from multiple SEG-Y files: files must contain
consecutive blocks of inlines and be indexed as filename_1.sgy, filename_2.sgy...

. Select one of the files;
. replace the file index by a wildcard * in the input field: filepath/filename_*.sgy;

toggle on Multiple files option and specify the number of files to be merged.

Import multiple 2D lines with pre- or poststack data: files must contain indi-
vidual 2D lines and be indexed with the respective line names as filename_lin-
ename1.sgy, filename_linename2.sgy...

. Select one of the files;

continue through the wizard with just one file selected until SEG-Y Import window (last

step);
SEG-Y Import window: check option Import more, similar files;
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4.

2D SEG-Y multi-import window replace line name in the file name with a wildcard #L
(see SEG-Y Import page for more details)

Manipulate...: opens Manipulate SEG-Y file window where text, binary and trace
headers of a SEG-Y file can be edited.

Multiple files (default = toggled off): toggle on if a single 3D dataset (pre- or post-
stack) is imported from multiple SEG-Y files (see above how to Import 3D pre- or
poststack data from multiple SEG-Y files):

Numbers: specify indexes of the first and the last files as well as index Step.
File Type: specify which data is contained in a SEG-Y file(s).

3D Volume
Pre-Stack Volume
2D Line

Line 2D Pre-Stack

Number of traces to examine (default=100 traces): a number of traces at the
beginning of the file to be analyzed in SEG-Y Examiner. Looking at the output is
strongly recommended but not mandatory for a successful import. Enter 0 to skip
SEG-Y Examiner.

Save as default: (optionally) check to save the Number of traces to examine in your
user settings.

In most cases you can press Next after you have selected input file(s). Con-
sider overruling options listed below (information coming from the file(s)
itself) only if you have a proiri knowledge about problems with the file(s).

L2

Overrule SEG-Y number of samples (default = toggled off, i.e. standard locations
are used: byte 21 of binary header / byte 115 of trace header): (optionally) overrule
the number of samples per trace.

SEG-Y 'format’ (default = byte 25 of binary header): (optionally) overrule data
format.

Bytes swapped (default = toggled off, i.e. big-endian byte order used): (optionally)
toggle on to use little-endian byte order for reading data.

Most header values and data samples are written using several bytes for
*  each word/sample. Therefore knowing a correct byte order is a necessity.

- 303 -



All SEG-Y standards (Rev. 0, 1 and 2) require using big-endian byte order.
Occasionally one can run into data written using little-endian (reverse) one.

f Using standard SEG-Y data formats for reading such data results in unex-
pected scanned values of trace headers and unexpectedly large sample val-
ues (check the histogram in SEG-Y Examiner).

¥ Store this setup: save a SEG-Y import setup at the survey data root level.

= 1
" Use saved SEG-Y setup: retrieve one of the stored setups.
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4.3.11.1.2.2 SEG-Y Revision

After SEG-Y import preparation a pop-up question asks to Determine SEG-Y Revi-
sion of the input file(s). The default choice is auto-selected based on byte 301 of the
file's binary header, but can be overruled by a user. The choice determines the lay-
out of import SEG-Y window.

For details please refer to SEG standards.

L2

= Determine SEG-Y revision — ©

The file was marked as SEG-Y Revision 1 by the producer.
Linfortunately, not all files are correctin this respect.

Please specify:

[ ] Mo: The file is NOT SEG-Y Rev.1 - treat as legacy (i.e. Rev. 0)
[ ] Mostly: It's Rev. 1 but| may need to overrule some things

Yes: | know the file is 100% correct SEG-Y Rev.1

[ ] Dont ask again for this survey

© <Back | | @Y Next || §d Help

* No: the file is NOT SEG-Y Rev.1 - treat as legacy (i.e. Rev.0) - For un-lucky users
the revision 1 flag might wrongly be set to "Yes" in the line header while obviously the
file does not comply with the SEG-Y revision 1 norm. It may happen when the software
blindly copies entire headers without refreshing all the necessary characters. "Rev.0"
is an older way of loading SEG-Y files: The inline and crossline offset (bytes) must be
present in the trace headers and their offsets must be provided to the software since it
may vary from file to file.

* Mostly: It's Rev.1 but | may need to overrule some things - The file is 100% SEG-
Y Rev.1 but you would like to overrule some particular information e.g. Coordinates,
Sampling rate and Start time etc.
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* Yes: | know the file is 100% correct SEG-Y Rev.1 - For lucky people, this is by far
the most easy and quick way to import your SEG-Y file. No additional settings are
required except the final output volume/line name in the OpendTect database.

After selecting appropriate option, press Next to reach the import window.
You can save the answer to this question in your survey settings by activating the
option "Don't ask again for this survey". If you set this flag by mistake and wish to go

back you need to edit the ".defs" file (in the OpendTect survey directory) with a text
editor and remove the line "SEG-Y Rev. 1 policy:".
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4.3.11.1.2.3 SEG-Y Import

Import SEG-Y window layout depends on the user-selected SEG-Y Revision.
Rev.1

If the file is Rev 1 standard then the import is almost complete: You must provide an
output name and can optionally sub-select a range of the volume to be loaded
and/or change the output format and/or re-scale the amplitudes. Pressing Go will
launch the import.

Depth volumes can be imported in time surveys and vice versa by using the
depth/time toggle. They can be visualized using transformed scenes, provid-
ing that velocities are available.

T

- Impaort SEG-Y - =
Import 30 Volume ..._training_vS\Rawdata\Seismic_data.sgy
Volume subselection |- B Sselect Al
Mull traces (@) Discard () Pass
|:| Scale values: Shift'Factor
Output Cube w|| B Seect . | [ ] Depth

|:| Execute in Batch Options ...

) < Back 4 Hep

£ Pre-scan file(s): launch a partial or a full SEG-Y scan.

Mostly Rev.1

If the file is mostly Rev 1 but with changed parameters you will receive three addi-
tional fields that can overrule the values to be found in the headers:
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Import SEG-Y - B

Owerrule SEG-Y coordinate scaling
Owverrule SEG-Y start time (ms}

Owerrule SEG-Y =ample rate (ms}

COn OK, =ave setup as

Volume subselection

MNull traces

Format / Scaling

Output Cube

Import 30 Wolume "...emo_training\Rawdata\Seizsmic_data.sgy’

0.1
150

gl

(@ Dizcard () Pazs

Auto / None

|:| Execute in Batch

W

{optional)

Select ...

Specify ...

w Select... | [ ] Depth

» Overrule SEG-Y coordinate scaling: all trace coordinates are multiplied by this scalar.
» Overrule SEG-Y start time/depth (units: ms, m or ft): time/depth of the first sample of

the traces (can be negative).

Overrule SEG-Y sample rate (units: ms, m or ft): provide the data sampling rate.

Those parameters constitute a SEG-Y setup that can be saved and retrieved using
the yellow folder icon on the right. This setup will not only contain the parameters
but also the path of the input files and settings of the preparation step. The setups
are data dependent therefore they are stored in your survey.

Not Rev.1

If the file is not Rev 1 you will get the overrule fields described above in a tab and
two additional tabs to provide the byte locations of either the pair inline/crossline or
the pair of X and Y coordinates. In the case of prestack data an additional tab will be
present to provide the offsets/azimuth byte locations.
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Import 30 VYeolume °..emo_trainingtRawdata\Seismic_data.sgy’

| Locations | Overrules | Coordinates |
In-line byte [] 2 bytes

Cross-iine byte [] 2bytes

Base positioning on @ Inline/Crossling l:::l Coordinates

On OK, save setup as | | (optional)

Volume subselection |—

MNull traces @ Discard (::l Pazs

Format / Scaling | Auto / None || specify .. |

Output Cube | \ Select.. | [] Depth

|:| Execute in Batch Options ...

Import 30 Volume °...emo_training\Rawdata\Seismic_data.zgy

Locations | Owerrules Coordinates
X-Coordinate byte m

v-Coordinate byte

8 b

On OK, save setup as | (optional)

Volume subselection |- | | Select ...

Mull traces @ Dizcard O Pazs




You need to look at the trace headers in the examine window and assign the cor-
rect settings in this import window. Once again the entire import setup may be
saved or retrieved. Once this is done you must provide an output name and can
optionally sub-select a range of the volume to be loaded and/or change the output
format and/or re-scale the amplitudes. Pressing Ok will launch the import.

The import of 2D lines is somewhat different: Inlines and Crosslines are replaced
by trace numbers, that must be unique for each trace (therefore it can be the CDP
but not the Shot Point).

Import 20 Line °...emo_training\Rawdata\Seismic_data.sgy’

Locations
Trace Number byte [] 2bytes [ | Ref/SP Number byte - 2 bytes

Header containg coordinates (@) Yes ) Mo

X-Coordinate byte |73 3
Y-Coordinate byte

0On OK, zave setup as | | {optionaly

Line name |

Trace subselection | -

Null traces @ Dizcard l::l Pass

Fu-rrnat.fSn:aIing|Autn.anne | | Specify ... |

Output Data Set |

|:| Import more, similar files
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Coordinates can be imported from one auxiliary file or specified manually and gen-
erated during import coordinates if missing or wrong in the trace headers (see below
on the right hand-side). This can be done by toggling off the X-coord byte field.

Generate XYs

Locations Owverrules i

Trace Mumber byte |5 =[] 2bytes [ | RefiSP Mumber byte 1

4
(=]
L=
=
o
w

LA
Header contains coordinates () Yes (#) No
Coordinate source () "NrX Y'file (® Generate
Start coordinate Step | 25.0000 |0
On 0K, save setup as (optional)
The coordinates are generated for each trace position by providing the X and Y
coordinates of the first trace, and a regular step in both directions. Units to be used
are the same as specified in the survey definition.
Input Auxiliary file
Locations | Owerrules >
Trace Mumber byte |5 =[] 2bytes [ | ReffSP Number byte |1 = 2 bytes e,

Header contains coordinates () Yes (@ Mo
Coordinate source (@ "NrX Y file () Generate

Specify file MName Select ...

On Ok, save setup as (optional)

Optionally the coordinates can be specified using an auxiliary file. The format
should be an input ascii file with one position per line in a fixed column format
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without header: File column should have the trace number, second column the X
coordinate, third column the Y coordinate. Units to be used are the same as spe-
cified in the survey definition.

The line name is most often part of the input file name. It will be used only if a single
line is loaded. Otherwise the line name is extracted as a part of the filename (see fur-
ther below).

The Output data set name represents a 2D survey that comprises one or more
lines. An OpendTect survey can have many 2D surveys (data sets), that are group
of 2D lines that can be selected together for processing and interpretation.

There is no format/scaling for 2D lines. The SEG-Y data format defines the
OpendTect format. However, there is a trace sub-selection option to select either a
trace "Range" or "All".

el Positions - O

specify positions

Trace subselection |Range W

1 F
4

Mumber range | 1 step | 1

[

1848 5 step |4

4k

Time range (ms} |0

4

0K Cancel Help

A default attribute name "seis" will be given to each line of the loaded data set.
This can be changed by pressing "Select" and filling the empty "Attribute" field, like
in the example below:
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@ Save 2D Data (attribute) as — [ e

Select Qutput 2D Data (attribute)

Filter |*

Seis

= [

Name |Seis ‘

o OK e Cancel 9 Help

...3_Demo_2016_training_ve\Seismics\Seis

Multiple 2D lines loading must be enabled using the button "Import more, similar
file" on the last line before pressing "OK". Any line can be used to go through the wiz-
ard, and the settings must be the same for all lines. If that is not the case then it is
best to run the wizard several times per group of lines of similar SEG-Y settings.

Specify file details

Input (#L" will become line name) | Chsurveys\F3_Demo_training'¥l.sgy

This additional window is used to specify the generic line name out of the SEG-Y file-
names. The line name must be replaced by "#L", while everything else (including
the path and the extension) is shown as text, like in the above example:

$DATAPATH/Line_#L.sgy
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There will be one progress bar per input file during loading.

It is a good practice to display the 3D seismic data on a z-slice to check for
¢ any gaps in inline/cross-lines or null traces, after importing it.
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4.3.11.1.2.4 SEG-Y Scan

SEG-Y Scan is a useful tool to get an idea about the content of a SEG-Y file, and to
check the loading settings. It is best performed on a limited number of traces
(default is 100) when checking the loading parameters, and on the entire file when
extracting geometry and ranges.

At any moment a partial or full can be launched using theﬁ icon on the right-hand
side in the Import SEG-Y window.

Limit to number of traces | 1000 5~

save report as \F3_Demo_training\Prociseismic_data.txt

SEG-Y scanning is used to derive the survey geometry for a SEG-Y file. A suc-
cessful scan will result in a successful loading, if the numerical values returned are
in line with the correct parameters (inline range, coordinate scaling ...).

Here is an example of output of a SEG-Y scan report:
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> SEG-Y scan report <

* Provided information *

File name

* Position scanning results *

Sorting

Total number of positions
Humber of unigue positions
¥-Coordinate range
Y-Coordinate range

Inlines

Crosslines

Gaps in inlines

Faps in crosslines
Duplicate positions

* Clipping data *

Value
clipping
clipping
clipping
clipping
clipping
clipping
clipping
clipping

Median

range
range
range
range
range
range
range
range
range
wvalue

* Status *

Sucecessfully scanned
- General info

Number of traces found
Humber of samples in £ile
Z range in file
Z step in file
File marked as REV. 1

- Banges

Inline range
Crossline range

In-line sorted Cross-lines
1000

1000

e05834.8 — 8Z957e.3 (d=23741.5)
e073550.4 — e074215.5% (d=ge3.5)

100 - 101 [step=1]

300 - 1250 [step=1]

{increasing) ;

21833 [scl 16/8-bits:
13209 [scl 1&6/8-bits:
11342 [scl 1&6/8-bits:
8941 [scl l&/B-bits:

8054 [scl l&/B8-bits:

&55€ [scl 1&/8-bits:

4935 [scl l&/B8-bits:

3746 [scl l&/B-bits:

2243 [scl l&/B8-bits:

Z2.46368432
3.3463025939
4.99801731
&.83971615
B.747158715
14.80B855961

1.11308515 ;
1.71124523 ;
2.13925895 ;

: CrvsurveyshWF3_Demo trainingh\Rawdata\Seismic data.sgy

go up

0.00431415]
0.00863255]
0.00829144]
7 0.00354887]
7 0.01236577]
7 0.01337157]
7 D.0Z573455]
7 0.03330283]
7 0.0568208]

Coyvsurveys'F3_Demo training'\Rawdata“Seismic data.sgy

1000
45Z2
0.004%1_848
0.004

Yes

(all usable)

100101
3001250
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4.3.10.1.3 SEG-Y Examiner

SEG-Y Examiner can be launched by pressing on q icon in Import SEG-Y window.
SEG-Y Examiner allows to check essential information about the data by inspecting
text, binary and trace headers as well as plotting seismic traces for QC. It is recom-
mended to use this tool to check your SEG-Y import set-up and adjust it if needed.

SEG-Y Examiner can stay open during import.

L2

= SEG-Y Exarniner - b
File header information d
C01 Created by: (Tue Apr 07 16:03:31 2009) A
C02 F3Demo
ca3
co4

CO5 Byte positions (in additien to REV. 1 standard positions):
C06 X-coordinate: 73

CO7 Y-coordinate: 77

C08 In-line: 9 (4-byte int)

CO09 Xine: 21 (4-byte int)

c10

cn

C12 1004300 = (B05835.5 6073556.5)

C13 1001250 = (629576.25 6074220)

C14 7504300 = (605381.8125,60897959.5)

e v
Trace header information E _'J], tracl (trace seguence number within line)
1 2 2 _

1 [tracl] 1 z 3 951 i

5 [tracr] 1 2 3 800

9 [fidr] 100 100 1

13 [tracf] 0 0 0 600

17 [ep] 300 301 3

21 [cdp] 300 3m 1 400

25 [cdpt] 0 0 0

29 [trid] 1 1 1 200

31 [nvs] 0 0 0 ‘/.E:I
33 [nhg] 0 o 0 k 200 400 600 800 1000
35 [duse] 1 1 1w

< > Range: [1,951] (N=1000)

@

Lisurveysinleg_2D\RawData\2DSeismic_from_nlogh\L2ZPET197 1AV sqy

File header information:
o Text (EBCDIC) header (3200 bytes: 40 lines, 80 symbols each): free-format text com-

monly containing processing history, data ranges, and non-standard trace header byte
locations.
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» Binary header (400 bytes): scroll down to see a summary of non-zero values in the bin-
ary header which commonly includes info about data format, SEG-Y revision and Z-
range (sampling rate and number of samples).

o Save textual header to a file.
Trace header information:

e Table:
° trace header byte numbers and shortened field names are shown in the first
column;
° trace header values of examined traces are shown in the following columns.
» Graph: plot between any individual trace header and the number of random traces
examined is a very good tool to visualize its range and inspect for any discrepancy:
° highlight any trace header (a row) in the table to see its graph versus consecutive
trace number;
o extended explanation of a highlighted trace header is given above the graph (please
see SEG standards for more details);
° Range: [...,...]: values of a highlighted trace header in the examined traces.

Use the lateral scroll bar at the bottom to locate the headers with changing
values. Those might be trace numbers, crossline numbers, offsets, coordin-
ates etc. Inline numbers are often written to the bytes preceding crosslines.
Most 3D data is inline sorted, therefore choose sufficient number of traces
to examine (several times more than the number of crosslines per inline) in
order to see the increasing inline numbering.

= Display traces: It is strongly recommended to always view examined traces in
the 2D viewer.

17} Show histogram of sample values.
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First 1000 traces from *.sgy
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4.3.10.1.4 Manipulate SEG-Y File

This powerful utility (available via SEG-Y wizard or classic SEG-Y import tool)
allows to edit text, binary and trace headers of a SEG-Y file. All changes made to

SEG-Y headers can only be saved to a new Output file.

r"l_q-'u

Manipulate 'PAODData\F3_Demo_2015\Rawdata\Seismic_data say

col
coz
Text Header | C03
co4
Cos

Binary header 462 samples (2-byte), interval=4

Manipulate SEG-Y File

Created by: (Tue Apr 07 16:03:31 2009)

F3 Demo

Byte positions (in addition to REV.

Change .

Trace headers | tracl
tracr
fldr
tracf
ep
cdp
cdpt
trid
nvs
nhs
duse
offset
geley

Qutput file

o Text Header: can be directly edited.
» Binary header: click on Change... button and in SEG-Y Binary Header window correct
Value fields for Bytes as required.
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~
1 standard positions): V]
Byte Value “
tracl 1 1
tracr 5 1
fldr 9 100
tract 13 0
ep 17 300
cdp 21 300 ]
All Trc |4 =
© select ..

() cancel aHeIp



# SEG-Y Binary Header - =] x

Byte  Value ~
jobid 1 1 job identificz
lino 5 0 line number
reno g 0 reel number
ntrpr 13 0 number of d
nart 15 0 numkber of a

LS
£ >

()oK | @ Cancel| | @@ Help

» Trace headers: follow the steps below to trace headers:

* Select a trace header to edit in the left list and press on * icon;
 In Header Calculation window type in a Formula and press Ok.
» For information about the supported operators, functions and constants please
refer to the Mathematics attribute.
e Other trace headers can be inserted in the formula by selecting them in the Avail-

able list and pressing g
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fe Header Calculation

Add header calculation

_oEN

Available

INDEXMR ~
tracl

tracr ) tracl
fldr

ep
cdp =

tracf Farmula for tracl’

9 0K () Cancel

* Trace header definitions appear in the right list and may be edited £ or

deleted ﬁ. The set of definitions can be also saved o for later use and

restored = § when needed. Note, that the table on the right already reflects

these changes for QC (see below).

Trace headers | tracr ~ tracl = tracl
fldr
tracf
ep
cdp
cdpt
trid -
nvs

nhs

duse

offset

geley

seley v

=

#

)
o

Byte Yalue
tracl 1 1
tracr 5 1
fldr 9 100
tracf 13 ]
ep 17 300
cdp 21 300
I All Tre |1

QC Trace Headers
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traci

tracr

fldr

fracf

ep

cdp

Byte

13
17

21

Value "

100

300

300 W

All

Tre 1 =

» Table: displays trace headers of an individual trace number Trc.

¢ Plot:

» Highlight trace header(s) in the table to plot against trace number.

* Presson & to create a plot.
« If Allis unchecked, specify the required range of traces:

i-lf.‘r'.

Specify range

Input Data

Trace range to plot | 1

- O

= | 10000 |=

© cars

i Header value plot = B
Infine {Inling number of COP}
110 —f1
d =l
rJ IJ
107.5 = 1
rJ IJ
105 7 8
rJ IJ
I |
102.5 i




4.3.11.2 SEG-Y Scanned

Data duplication is a large problem when working with large datasets. All other
import tool generate new OpendTect files from ascii or binary files. This new type of
SEG-Y import works differently since it will not create any file but will link an existing
SEG-Y file to an OpendTect entry, selectable as any other OpendTect data.

This special import tool is only available for both stacked and prestack data.
However, it should be noted that for prestack data the performances for reading and
processing may be lower than with OpendTect prestack datastores that are optim-
ized by importing the usual way. The importation itself is 100% similar to the normal
SEG-Y import. The only difference is that there will not be any loading after com-
pleting the wizard.

Please note that since this tool links to an existing file, moving or renaming the file
outside OpendTect will break the link and make the dataset unavailable.
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4.3.11.3 Simple File

The user can import simple ASCII or Binary file by using plain file Seismic I/O Plu-
gin. This can be reached via Survey > Import > Seismic > Simple File > 3D or 2D
(Pre/Poststack) etc.

The input file must first be selected and its data format type specified, between ascii
and binary (4-bytes floats). All data must be in the 'local' format, because a blunt bin-
ary read/write is performed.

(Part of) the input file can be visualized by pressing the examine button. The data
must consists of one trace per record (line). The samples are thus in columns,
from shallowest to deepest, with a regular step. The trace position and time/depth
index can be read from the input file, left of the trace, or can be provided. If provided,
start, step and number of samples are requested in the corresponding directions,
assuming the input file if reqular and does not contain holes. Poststack volume must
be sorted by inlines, crossline, (offset), Z (time or depth).

Optionally, the user can scale the cube before loading as well by mentioning the
amount of shift and the corresponding factor. Either pass or discard the null traces
before loading.

The easiest way to see what the format looks like is by producing a little export file
from a bit of seismics. In the example below we exported inlines 500-501 and cross-
lines 600-603, Z range 1000-1020 step 4 (which is 6 samples):

10004 6

500 600 1456 -688 -1502 4955 8935 1209
500 601 1429 -640 -967 5248 8362 527
500 602 1353 -424 -1040 5071 8059 -64
500 603 1428 -587 -1244 5139 8447 13
501 600 1450 -411 -1414 4792 8449 1117
501601 1619 -456 -1243 4695 8271 702
501602 1617 -213 -1272 4675 7903 393
501 603 1552 -248 -1088 4875 8004 204

Below are respective examples of the import for 3D poststack, 2D poststack, 3D
prestack, 2D prestack:
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e Import 3D Seismics from simple flat file = B

File type (® ASCI () Binary

Inputfile | ||e Seled...‘ ‘Q Exarnine|

Traces start with a position (® Yes () Mo

Positioninfileis () XY (@ Inl Crl

File start contains sampling info () Yes (® Mo

Sampling info; start, step (ms) and #samples |0 ||4 ||463 E“

[] Scalevalues: Shift/Factor

Mull fraces (@ Discard () Pass

DutputCube| v||e Select ...

\@cBvS  ~v|[]Depth

\_o Import ‘ ‘ [ ] Cancel‘ ‘ a Help |
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i Import 2D Seismics from simple flat file = B

File type (® ASCIH () Binary

Input file Select ... Examine
| I Q |

Traces start with a position (@ Yes () No

Trace number included (preceding X/Y) () Yes (@ No

Trace number definition: star, step|1 E"h E"

File start contains sampling info () Yes (@ No

Sampling info: start, step (ms) and #samples |U ||4 ||463 E"

[] Scale values: Shift’Factor

Mull traces (@ Discard () Pass

Cutput 2D Data (attribute}| v| e Select... |[ | Depth

Line name | v|

| o Impart | | ) Cancel | | @ Help |

Simple poststack 3D and 2D Seismic File Import Window
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o

- Import 3D Prestack Seismics from simple flat file

File type (® ASCI () Binary

Input file | | 6 select.. Q Examine
Traces start with a position (@ Yes () Mo
Positioninfileis () XY (@) Inl Crl
Position includes [] Offset [] Azimuth
Offset definition: start, stop, step 0 |225 |25 |
File start contains sampling info () Yes (@ Mo
Sampling info: start, step (ms) and #samples |ﬂ ||4 ||4E3 E"
[ ] Scale values: ShiftFactor
Mull traces (@ Discard () Pass
Output Pre-Stack 3D Data | v| € select..

| @ Import | | £) Cancel a Help
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= Import 2D Prestack Seismics from simple flat file - =
File type (®) ASCIl () Binary
Input file ©) Select..| Q) Examine
Traces start with a position (® Yes () Mo
Trace number included (preceding X/Y) () Yes (@) Mo

-
-

Trace number definition: start, step 1 = |1
Position includes [ | Offset [ | Azimuth

Offset definition: start, stop, step |0 225 25
File start contains sampling info () Yes  (® Mo

Sampling info: start, step (ms) and #samples 0 4 463 |=

[ ] Scale values: ShifttFactor
Mull traces (® Discard () Pass
Output Pre-Stack 2D Data v || © Select ..

Line name W

9 Import | | ) Cancel a Help

Simple Prestack 3D and 2D Seismic File Import Window
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4.3.11.4 Import CBVS Cube

Seismic in CBVS format can be import either directly from cbvs file or from other sur-
vey(s) as shown below

Survey | Analysis  Processing  Scene  View  Utilities CLAS  Help

{7 Select/Setup ... Py = - = . .
Session ’ i l l l = % A % k’v SE%_Y
F | ™

| Import » Attribute » 11 l Chimney
Export 4 Color Table ..
Manage 4 Cross-plot Data »
Pre-load 3 Faults »
Exit Faultsticksets 3
- Horizons L4
ﬁ @ Zslice Mute Functions 3
. Yolume i
= ~ Random Li PickSets/Polygons r
=1 90 Line Probability Density Functions  »
I ¥ 3D Hnrimn| Seismics * T SimpleFile 9
L] C i
s iD 'l_tm”m” Velocity Functions 3 |,,q: CBYVS » From File
b -
. FaultSticks Wavelets » |[&] PetrelDirect v From Other Survey ...
& Body Wells » | GM CPR:DZT ..
Lowell @ .
‘ .e HaorizonCube surface data .. sr  SEGY b
-t PickSet
Ii D Polygon Prestack Event ...
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From file

& Import CBVS cube - [m) X
(First) CBVS file name ‘ ‘ © Select ...
Cube type Input Data Cube
Import mode O Copy the data @ Use in-place
Output Cube V‘ € Select ... [] Depth
€3 Close 0 Help

This module enables exchange of data between the OpendTect projects. The ori-
ginal CBVS (Common Binary Volume Storage) file can be located with a standard
file browser. Some CBVS volumes are stored in several sub files. These can be
recognized by the 01 or #02 (etc.) in the filename. To import the complete volume,
select the base file without any *xx marks.

The Cube type needs to be specified in order to give it the correct label for the soft-
ware.

The Import mode indicates if the file should only be left at its original place and just
be linked to the current survey (Use in-place), or if the volume should be copied
entirely into the current survey directory (Copy the data). Moreover, while importing,
the volume can be sub-selected (selected inlines/crosslines/time ranges) by press-
ing Select button in front of the Volume subselection field. If the data contains the
Null traces, either discard or pass the traces by selecting the respective radio but-
ton. Before, importing the CBVS volume, the scaling (16bit, 32 bit etc) can be
applied to the volume. The Output Cube field corresponds to the output volume
name (that will be available in Manage Seismic window) for the input file.

From other survey(s)

Seismic cubes in cbvs format can also be imported from other survey(s)

& Import CBVS cube from ather survey - m] X

Specify import parameters

CBVS file name | ‘ Select ...

Volume subselection |, ‘ © Select ...

Interpolation @ Sinc interpolation O Nearest trace

Lateral stepout (Inl/Crl)

Output Cube | | © select ... @ cavs

€ Close e Help
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Few changes can be made prior to import the file: The volume subselection, the
type of interpolation (sinc interpolation or nearest trace) and the stepout in inline and
crossline.
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4.3.11.5 GPR - DTZ

Ground penetrating radar offers an accurate solution to mapping the subsurface of
the earth. It locates features of interest and subsurface layers in real time. The GPR
data visualization and interpretation can be made in OpendTect, which enables the
user to import the files made by GSSI Ground Penetrating Radar (GPR) systems in
the 'DZT' format. The resultis a 2D line in OpendTect.

Prior to loading a GPR data, the 2D survey should be setup according to the GPR
acquisition setup. The data files are then imported as 2D geometries. The following
Import GPR Seismics window allows the user to select one line and import the line
according to the given setup. The time stamps or sampling rate in OpendTect is
defined in milli-seconds. However, the DZT files are often sampled with nano-
seconds sampling rate. To adjusted this, there is an input field available i.e. 'Z factor'
that allows re-scaling of Z-axis or time. In order to visualize the data in OpendTect,
this factor should be large enough. The remaining parameters i.e. Start X,Y position
or X/Y steps could be filled according to the profile location.

= Import GPR-DZT Seismics - O
Input DZT file © Select ..
Trace number definition: start, step 1 = |1 =

Start position (X,Y) 605381, 607355¢
Step in XY ]
£ Factor |1
Cutput Line name

Cutput 20 Data (attribute) W 6 Select ..

Glmpnrt ) cancel GHeIp
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4.3.11.6 Tagged Seismic Data

The imported volumes may contain any data. However several types can be spe-
cified during import and/or after:

Depth poststack volumes/lines loaded in time surveys. A check box must be toggled
on during SEG-Y or simple file import.

Time poststack volumes/lines loaded in depth surveys. A check box must be toggled
on during SEG-Y or simple file import.

Velocity/anisotropy volumes must be tagged with respect to their type, when imported
from an external file. The available types are:

Vint: Interval velocity

Vrms: RMS velocities (time domain only). A provided surface may provide elevation
statics in meters. For time surveys a statics velocity must be provided in m/s, either
from a velocity grid or using a constant velocity.

Vavg: Defined as the ratio between the depth and the travel time: Vavg(TWT)-
)=2*Z/TWT=Z/OWT.

Delta: Thomsen anisotropy parameter of the same name.

Epsilon: Thomsen anisotropy parameter of the same name.

Eta: Effective anisotropy parameter, combine from delta and epsilon. This tag can also
be used to grid another quantity (the software does not actually check that eta values
are input).

The assignment of velocity types (and properties) to a volume is called velocity edi-
tion. This window can be opened in most windows wherever velocity volumes are
used (an exception is the attribute set window):

Volume gridding
Time-to-depth scenes
Time-to-depth conversions
Velocity conversions

Application of velocity corrections on prestack gathers
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Specify velocity information

Velocity cube | RS Velocity Cube

Velocity type |Vrms

Hag statics (@) Yes ) No

Statics elevation | Demo 2 —= FS8

Use constant velocity (@) Yes () No

Statics velocity [m's]

The velocity volumes may be scanned to get the Vavg range at their first and last

sample. This allows the software to deduct and propose appropriate time/depth
ranges during conversions (on-the-fly and batch).
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4.3.12 Import Velocity Functions

Velocity functions can be imported to OpendTect using ASCII files that contain pos-
ition information (e.g. X/Y or Inl/Crl), Z and Velocity values. You may display the
input file by pressing the Examine button.

After importing Velocity Function (irregularly sampled data) use Velocity Gridder to
create Velocity Field which can be displayed and used for domain conversions.

"‘- Import Velocity Function E@
Input ASCII File © Select .| | QQ Examine
Velocity type |Vint -
File header |No header v| -

Format definition <Incomplete> Define ...
Output Velocity ~ |© Select .| |+ dGB g

l @ Import ] ‘ (%) Cancei| | {3 Help ‘

Velocity type
The amplitude type of the input data must be specified.

Vint : Interval Velocity, the amplitude of a point accounts for the layer above it.

Vrms: RMS Velocity can only be used in time surveys. They will be treated with a
simple Dix for the extraction of the time-depth relationship. If this type is selected, you
need to specify if it has statics or not.

Vavg: Average Velocity is the ratio at a given depth between depth and travel-time:
Vavg = 2*Z/TWT = Z/OWT. As a result a Vavg quantity holds entirely the data from
time-depth pairs.

Delta, epsilon and eta functions will be vertically interpolated with linear interpolation.
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Format definition

Predefined and saved file formats are available by pressing the = 4 icon. Otherwise
the format must be manually specified. The Define button gives access to the
Format definition window. If Coordinate Reference System (CRS) is defined for the
survey, CRS conversion will be available in the import window.

4 Format Definition E@

Specify Necessary Information

XY ~| Position col:1 |5 col2 £

Coordinate System Projection: [EPSG 32760] WGS 84 / UTN | E) Select ..

Z col:3 || Unit |ms (Miliseconds; ~ |

Vint col4 =

[] Stop reading at

@ [ O ok HOCancelH @ Help I

It is recommended to save the format definition for a later use by clicking on the o
icon . In the pop-up window, write the name of the format and store it at an appro-

priate level (All surveys, This survey only, or My user ID only) depending on the
usage.
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4.3.13 Import Wavelets

Wavelets can be imported into OpendTect as ASCII files. The input file should be
column sorted with one time/depth sample position per record. The input file can be
displayed by pressing the Examine button.

Wavelets can be used for synthetic-to-seismic tie, or convolution via the convolve
attribute. Wavelets are also used to store all kinds of frequency-derived operators,
like seismic spectral blueing and seismic coloured inversion operators.

fee Import Wavelet - H
InputASCII File © select..| (4 Examine
File header Mo header hd =
Format definition |<Incomplete= Define ...

Scale factor for samples |1

Wavelet v|| B Select ..

Format definition

. 8
Pre-defined and saved file formats are available by pressing the — icon. Other-
wise, the format must be manually specified. The Define button gives access to the
Format definition window:

» Center sample: a number of lines between the first sample and the center sample (if
provided incorrectly, a warning message suggests an auto-predicted number).

» Data samples: a column containing amplitude values.

» Stop reading at: optional keyword to stop reading a file.
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When file header is present, both sampling interval and center sample can be
dynamically extracted from it by providing keywords for each, or indexed using
columns positions.

iy Format Definition -

Specify Necessary Information

sample interval 0.004 Unit |s (Seconds) v

1k

[Center sample] 0

Data samples col:1 =

[ ] Stop reading at

e ) 0K | © Cancel ) Help

It is recommended to save the format definition for a later use by clicking on the o
icon . In pop-up window, write the name of the format and store it. The format can be
stored at different levels (All surveys, Current survey, Current OpendTect user
level) depending on the usage. Press OK when done.
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fe Save format - O

Enter a name for the format

Strata

MName for format

store for All Surveys W

O oK | | © Cancel
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4.3.14 Import Wells

Well data in OpendTect is organized into four sub-categories: well tracks, well logs,
markers (well tops) and time-depth models. Each category can be imported via Sur-
vey > Import > Wells menu:

ASCII: single well import.

Simple Multi-Well: simple multi-well import of vertical wells.
Bulk: multi-well import.

VSP (SEG-Y).import of zero-offset VSP data.

Alternatively, import (and editing) of well data is available from the Manage Wells
window (Survey > Manage > Manage Wells):

Import button in Well Track /'I Checkshot:’;, Depth/Time Model T and Markers I
editors allows to import these tables from ASCII files.
Import... button below Log list allows to import well logs from LAS files.
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@ Manage Wells

o

)

) T [ FE 36 b (G

0 X
0 - Filter |* £y O ~ Log
L] FO2-1 1 |L Density ]
LI FO3-2 = LI Sonic
O > F034 < g | Gamma Ray (.
[J F06-1 [] Porosity
E [J P-Impedance E
.. |J P-Impedance_rel #f;
B O Vp €
™) Vp_BLI {s)
ZFE §
2% |OvsBL #»
[J Density BLI
[J Litholog (10=sand 15=silt 20=silty shale 30=shal "
< > ‘

Import ... Create ...

Surface coordinate: (606554.00,6080126.00) - 362/336 &
Reference Datum Elevation [KB]: 30.00m

Total Depth [TD]: 1695.00m

Replacement velocity [from KB to SRD]: 2000m/s

File name: F02-1.well

Location: C:\surveys\F3 Demo 2020\WellInfo

Size: < 1 kB

Last modified: Fri 04 Mar 2016, 16:43:14

Storage type: dGB

Object ID: 100050.2 N

Free space on disk: 113.03 GB

(o | @

Reference datums used in OpendTect are schematically shown in the figure below:
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Definitions of Reference Data

well
Legend KB__ reference datum
QLA A MD=TVD=0
KB Kelly Bushing
RT Rotary Table
DF Drilling Floor
GL Ground Level Elevation
] SRD Seismic Reference Datum
TWT Two-Way Travel Time (ms)
g
MD Measured Depth
— VD True Vertical Depth
TVDSD True Vertical Depth below SRD
TVDSS True Vertical Depth Sub-Sea
All values in metres (or feet) except TWT.

Please note: All values are positive in the direction of
the arrows. This fits with the general rule in
OpendTect that Elevation values are positive upwards;
Depth values are positive downwards.

Well depths in OpendTect are always referenced using their Measured Depth (MD).
The alignment with seismic data is done using well track data (deviation survey) and
time-depth (and/or checkshot) data. The well track data provides the relation
between lateral coordinates, True Vertical Depth Sub Sea (TVDSS) and MD values.
The time-depth data provides the relation between MD and Two Way Times (TWT).
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4.3.14.1 From ASCII Files

Single well import is available via Survey > Import > Wells > ASCII menu:

» Track: import of deviation survey and time-depth model (and/or checkshot data).
» Logs: import of well logs from LAS files.
o Markers: import of markers (well tops).
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4.3.14.1.1 Track

Well track (deviation survey) of a single well can be imported to OpendTect using a
column sorted ASCII file or defined as vertical via Survey > Import > Wells > ASCII >
Track... In time surveys, time-depth model must be either imported using column
sorted ASCII file or temporarily defined as constant velocity at this step.

The well track is the core part of a well, it is required for the visualization of
well data in depth and further loading of markers and logs. The well track
determines the size of the usable and displayed well data. Any log or

*  marker outside of the track Z range will neither be usable nor be displayed.
On the other hand the well track is not limited to the survey Z range and can
be loaded outside the survey box.

A time-depth model is another core piece of information which is required
*  forvisualization and use of well data in time.
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O

iy Import Well Track -
Well Track File © Select .| O Examine
File header No header v | | =
Format definition | <Incomplete= Define ...
[] Reference Datum Elevation [KB] (m) 0
[] Total Depth [TD] (m)
Depth to Time model file © Select .| Q) Examine
File header No header v | | =
Format definition | <Incomplete= Define ...
Is this checkshot data? O Yes ® No
Advanced/Optional ..
Output Well v B Select ...
(1 Display after import ) Import| ) Close | ) Help

Well Track File

Checked box at the top of Import Well Track window allows to select an ASCII file
containing a well track, vertical or deviated.

- 346 -



|

o Import Well Track -
Well Track File wdatalWell_data\F02-01_weltracktxt| € Select... Q) Examine
File header | No header l=d

| Define ... |

Foermat definition | <Defined=

|:| Reference Datum Elevation [KB] (m}

[ ] Total Depth [TO] (m)

Reference datums used in OpendTect are schematically shown in the figure
below (note that Measured Depth [MD] is always referenced from Kelly
Bushing [KB]):

Definitions of Reference Data

Well
"-\ A
dGB Legend i1 1 reference datum

b QLA A MD=TVD=0
KB Kelly Bushing
RT Rotary Table
DF Drilling Floor
GL Ground Level Elevation
SRD Seismic Reference Datum
TWT Two-Way Travel Time (ms)
MD Measured Depth

ezl VD True Vertical Depth

TVDSD True Vertical Depth below SRD
TVDSS True Vertical Depth Sub-Sea
All values in metres (or feet) except TWT.

Please note: All values are positive in the direction of
the arrows. This fits with the general rule in
OpendTect that Elevation values are positive upwards;
Depth values are positive downwards.
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For a deviated well, the file must contain 4 columns: position information
* (X/Y or Inl/Crl), true vertical depth sub sea (TVDSS) and MD.

For a vertical well, the file must contain at least 3 columns: position inform-
. ation(X/Y or Inl/Crl) and at least one depth column, TVDSS or MD (Refer-
ence Datum Elevation [KB] value must be specified in this case).

The best way to ensure that the reference datum elevation is properly set is
to have the deviation survey file starting at MD = 0 and TVDSS of KB. In the
example below: KB elevation of a well is 34.1 m above MSL, i.e. in
OpendTect TVDSS at KB is -34.1 m, which corresponds to MD=0.0 m:

X Y Z (TVDSS) MD
623255.98 6082586.87 -34.10 0.00
623255.98 6082586.87 0.00 34.10
623255.98 6082586.87 65.90 100
623255.84 6082591.69 440.86 475

Format definition

Predefined and saved file formats are available by clicking on 4 icon. Otherwise
the format must be manually specified by clicking on Define button and selecting
column numbers corresponding to position information (X/Y or Inl/Crl), Z and MD. If
Coordinate Reference System (CRS) is defined for the survey, CRS conversion will
be available in the import window.

' Format Definition E@

Specify Necessary Information

XY ~| Position col:1 |5 col2 £

Coordinate System Projection: [EPSG 32760] WGS 84 / UTN | E) Select ..

[Z [TVDSS]] col:0 |2] Unit [m (Meter) 7]

[MD] col:0 [%] Unit [m (Meter) -

Stop reading at

@ [ O ok ”OGanceiH @ Help |
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X and Y are absolute coordinates (not relative to the surface coordinates) and must
have same units as the OpendTect survey coordinates.

Zis TVDSS, increasing downwards and equal to zero at sea level.

For a vertical well, either Z or MD can be left unspecified (col:0). In this case Reference
Datum Elevation [KB] value must be provided in the main Import Well Track window.

It is recommended to save the format definition for a later use and QC, by clicking

on & icon. The format can be stored at different levels (All surveys, This survey
only, or My user ID only) depending on the usage.

e Save format - U

Enter a name for the format

Well track from Pe ~
Well track from Pe
AY Z(ft) MD(ft)

XY Z(ft) MD(m)
XY Z({m) MD(ft)
AYZ(m) MD{m)

" oEn = = B om o e

< >

W

Name for format Well track (ft)

store for All Surveys v

) oK | ) Cancel

Vertical well
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Unchecked box at the top of Import Well Track window allows to create a vertical
well by entering its surface coordinates, Reference Datum Elevation [KB] and Total
Depth [TD].

e Import Well Track — £

] -= Vertical well

Coordinate (m) | 623255.98 | 6082586.87

Reference Datum Elevation [KB] (m} | 34.1

Total Depth [TD] {m} | 3150

Time-Depth Model

If checked Depth to Time model file, a file containing the time-depth relation model
can be provided as an ASCII file containing depth as TVDSS, TVD-SRD or MD. If
time-depth model is unavailable, the check box at the left of this field can be deselec-
ted and temporary model velocity value (m/s) should be provided.

-

Predefined and saved formats are again available by pressing the ~ icon. Other-
wise the format must be manually specified. The Define button gives access to the
format definition window.

You must specify in the format definition window the column where depths and
times are located, and the type of data to be expected. Three types of depths are
supported for loading a check-shot/time-depth curve from a file. The supported
depths are: MD, TVDSS, TVD rel SRD. Time values can be either one-way or two-
way traveltimes. Times (lines) that should not be read must all have the same
numerical value, which is to be filled in as the Undefined value".

Time-depth models are always stored using measured depths and two-way travel
times in seconds. Therefore any other input format will cause a conversion of the
input data. Data loading can be stopped at a specific line by providing the adequate
keyword.
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It is mandatory that the time-depth model obeys the following requirement:
TWT = 0.0 ms corresponds to TVDSS at SRD. The best way to ensure this
is to have such line in the imported file. For example, if SRD is 1000.0 m

* above MSL, i.e. in OpendTect TVDSS at SRD is -1000.0 m, then the file
should contain a line with the following TVDSS (m) - TWT (ms) pair: -1000.0
m-0.0 ms.

It is highly recommended that the 2nd sample of the time-depth model cor-
responds to the start depth of your sonic log, unless the input is a measured
checkshot survey.

The Time-Depth model used during import can be either a checkshot model or a
"normal” time depth curve. More information can be found in the well management
chapter.

Similarly the depth-time model reading settings can be saved:

= Save format = O

Enter a name for the format

MD(ft) One-way(m
MD{ft) TWT(ms)
MD{m) One-way(n
MD{m) TWT{ms)
TVDSS(ft) One-w
TVDSS(ft) TWT(r,

P —

£ >

Mame for format MD (ft) One-way(ms)

store for All Surveys d

) OK | ) Cancel
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Advanced/Optional
The Advanced/Optional button allows the user to provide optional parameters.

= Import well: Advanced/Optional -

Advanced and Optional
Surface Coordinate (if different from first coordinate in track file)

Replacement Velocity [From KB to SRD] (mis) | 2000

Ground Level Elevation [GL] (m)

Unique Well ID Operator

State County

©) Cancel | @ Help

Surface Coordinate: if provided, the coordinates written in the first line of the track file
will be overruled.

Replacement Velocity: interval velocity from KB to SRD.

Ground Level Elevation: elevation of GL above MSL.

Unique Well ID: unique well identifier which can be used during import of well logs and
markers.

Operator, State and County: text details about a well.
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4.3.14.1.2 Logs

Logs of a single well can be imported to OpendTect as LAS or pseudo-LAS file via
Survey > Import > Wells > ASCII > Logs... The import of well logs requires the well
track to be imported first.

Logs can also be imported or computed from the well manager.

L

e Import Well Logs — &

Input (peeudo-}LAS logs file K\RawdataWWell_data\F02-01_logs.lazs @- Select ... Q Examine

Depth interval to load (empty=all} | 30 3150 [}
Depth values are () TVDSS (@) MD

Undefined value in logs | -899.25

.

Logs to import Caliper_1 (Caliper)

Density_1 (Density)

zamma Ray_math (Gamma Ray)
Powave 1 (P-wave)
P-wawve_corr (P-wave)
Porosity_1 (Porosity)

Add to Well | FO2-1 W e' Select ...

G Import @ Cancel u Help

Import Logs: The LAS file should contain depth values as MD or TVDSS. Altern-
atively, the log files can be pseudo-LAS, meaning LAS (with one line of data per
depth value) with the header replaced by a one-line definition: "Depth Gamma
Sonic" etc (without quotes). Log names should be separated by blank characters
(space or tab). For both LAS and pseudo LAS, the following units can be recog-
nized. The recognition process is case insensitive.

Once the file has been selected all recognized logs will be listed in the Select logs
section. Only the highlighted logs will be imported. Be careful that two logs do not
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have the same name. The depth interval can be limited to a sub-range. The start
depth, stop depth and step written in the LAS files are not used; instead the depths
found on the same line as the amplitudes will be used.

In pseudo LAS, units should follow directly behind the log name in parentheses, e.g.
Depth(ft) Density(g/cc). Below are examples of text string that will match units:

Time: s, msec, usec

Distance: m, feet, f, ft, in

Density: kg/m3, g/cc, g/c

Velocity: m/s, ft/s, 1/s, feet/s, km/s

Sonic: s/m, us/ft, usec/f, us/m, usec/m
Acoustic Impedance: kg/m2s, kg/m2us, g/ft2s
Fraction (porosity, water saturation): %, PU, or blank for unitless
Permeability: k

Gamma Ray: API

Electric Potential: V

Resistance: ohm

Compressibility: 1/Pa

Temperature: K, deg.C, deg.F

Pressure: Pa, bar
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4.3.14.1.3 Markers

Markers of a single well can be imported to OpendTect as ASCII files via Survey >
Import > Wells > ASCII > Markers...The import of markers requires the well track to
be imported first.

Markers can be also imported from the well manager.

i Edit Well Markers - O
Name MO m} ™D{m) TVDSS(m) Color Regional marker )
Marker1 Seasurface 30 30 0 — -
Marker 2 MFS11 553.599097550 | 553 59997550 | 523.59997559 - — -
Marker 3 FSM §12.90002447 61290002441 S582.50002441 - - -
Marker4  MFS10 68330999756 68329998779 65320998779 [N -
Marker 5 MFS9 71665002441 | 716.59997559 | 686.59997559 - -
Marker § WMFS& 74348999023 T435 718.5 — -
Marker 7 F38 79517999258 79520001221 TE5.20001221 — -
Marker 8 F57 927 2800283 927 29998779 897 29998779 - —_— |
Update display Import ... Export ... D Z in Feet

Set as regional markers .. H ]

In the Edit Well Markers window click on Import button to display Import Markers
window.
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) Import Markers = B

Input AZCI File |Il_data\F02-01_markers. txt @- Select ... Q Examine

File header | Mo header - =
Format definition | <Incomplete= Define ...
Existing markers (if any) (® Replace () Keep

@I Import 9 Cancel 9 Help

Input ASCII file should contain names of the markers and depth values as MD or
TVDSS and can be displayed by pressing the Examine button.

Format definition

Predefined and saved file formats are available by pressing the Open icon =
Otherwise the format must be manually specified. The Define button gives access
to the format definition window.

i Format Definition = =
specify Necessary Information
WD * | Depth |col:1 =1 Unit | m (Meter) -

4k

Marker name | col2

[ | Stop reading at

H @ OK G Cancel 9 Help
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Column numbers of the marker name and depth should be specified. Please mind
the spaces in the marker names that can break the fixed column format.

It is recommended to save the format definition for a later use and QC, by clicking

on the Save icon & . In pop-up window, write the name of the format and store it.
The format can be stored at different levels (All surveys, Current survey, Current
OpendTect user level) depending on the usage. Press Ok when done.

e Save format - B

Enter a name for the format

ENOC Markers
MD name (ft)

MD name (m}
TDSS name (ft)
TWDSS name (m})

Mame for format | ENOC Markers

Store for | All Surveys -

@ ] G Cancel
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4.3.14.2 Import Zero-Offset VSP

A zero-offset VSP data can be imported for a selected well via Survey > Import >
Wells > VSP (SEG-Y)... First browse and locate the input file. Then in the Import
SEG-Y Data window check the quick scan results and press Next when done.

e Import SEG-Y Data = =

Import Zero-offset VSP

Input file(s) (=wildcard) | O:\surveys\F3 Demo_2015 fraining_v6'Rawdata\vVSP.sgy € Select .| |#/ Edit ...

[11ile] Quick scan result Actually use >

SEG-Y Revision 1 1 | =
=

Data format 3 - Integer (16 bits) 3 - Integer (16 bits) ¢

MNumber of samples 462 (600515 traces) (1 trace used) 462 = q

Z Range 0.004 - 1.848 (sorm) start / interval | 0.004 0.004 1000 =
01% =
[ Zeros

-11737 10000 -5000 5000 9685

Value

© cioe

In the pop-up Import Zero-offset VSP window, select the type of input Z values
(TWT, TVDSS or MD), select the well to which the VSP log should be added and
press OK to import the log.
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]

Import Zero-offset VSP

Importing O:\surveys\F3_Demo_ 2015 _training_v6\Rawdata\VSP.sgy

Input Z (0.004-1.848)is TWT
Add to Well  F03-4 v 6 Select ..
Mew log name VSP
@O oK | @ cancel
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4.3.14.3 Import Well Locations

This utility window allows the quick creation of multiple vertical wells with a constant
velocity as depth-time model provider. The table window below can either be filled
manually or by reading a file.

The following parameters are mandatory:

Well name

(Vertical) position along the X axis, in the same unit as the survey geometry.

(Vertical) Position along the Y axis, in the same unit as the survey geometry.
Reference datum elevation (KB or other): Altitude measured from sea level of the point
MD = 0., positive upwards. Can be left to 0 if unknown.

Total depth (TD): Largest measured depth in the well. This parameter is half optional; If
not provided the well track is created such that it will reach the survey base.

The following parameters are optional:
Seismic reference datum (SRD): Altitude measured from sea level of the point TWT =

0 ms, positive upwards.
UWI (Unique well identifier): You can input any number, string or combination.
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Import Simple Wells

- 0O

Well name
1 Well1
2 Well2
3 Well3
4

w00 =~ @ wn

10
1
12
13
14
15
16

[X(m)]
500000
500100
500200

[Y (m)]
5500000

5500100
5500200

[KB(m)]
20
25
18.2

[TD(m]] [GL(m)] uwyg - °

4100
3300
3500

Readfile ...

[ Display after import

Temparary model velocity (mis) 2500

) Cancel @) Help

To read a file containing that information, press Read file and select the input ASCII
file. One line in this file should correspond to one line in the output table.
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s Multi-well creation -

Create multiple wells

Input file © Select .| Q) Examine
File header No header - | |
Format definition <Incomplete= Define ...

) oK | | @ Cancel @ Help

The main work is to specify the presence of a file header and the file format defin-
ition. The header, if present, can be of fixed length (number of lines), or delimited on
its last line by a keyword.

. 8
Predefined and saved file formats are available by pressing the ~ icon. Otherwise
the format must be manually specified. The Define button gives access to the format
definition window.
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s, Format Definition

Specify Necessary Information

Well name

XY ~ Position
[Reference Datum Elevation [KB]]
[Total Depth [TD]]

[Ground Level elevation [GL]]

[Replacement velocity [from KB to SRD]]

[ ] Stop reading at

o

col1 =

col2 =||/col3d =

col4 - Unit m(Meter)

cols

4

*

col6

4

colf =

ok

- Unit |m (Meter)

Unit ' m (Meter)

) Cancel

@4 Help

You must specify in the format definition window the column numbers of the Xand Y
coordinates (absolute values, not relative to the surface coordinates), in the same
unit as used when defining the OpendTect survey. Reference datum elevation and
TD should also be provided, while the SRD and UWI are less frequently used.
Please note that KB and SRD both increase upwards and are positive above sea
level, whereas MD is a depth and increases downwards (MD is never negative).

It is recommended to save the format definition for a later use and QC, by clicking

on the @ icon. In pop-up window, write the name of the format and store it. The
format can be stored at different levels (All surveys, Current survey, Current
OpendTect user level) depending on the usage.

- 363 -



fe Save format

Enter a name for the format

- O

MName for format

Store for

MName X Y

Name XY

All Surveys d

O ok

) Cancel
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4.3.14.4 Bulk

The bulk import tool is available via Survey > Import > Wells > Bulk menu. It allows
to import well tracks, time-depth models, logs and markers for different wells from
one or several files. The data is matched against primarily the well name and, if
available, against the Unique Well Identifier (UWI). This has the following implic-
ations:

The well name must appear on each line of the input file. If the well already exists, then
the UWI must match the database. The same applies for the UWI if it is used in com-
bination with the well name.

The well name should not contain spaces, otherwise the matching with a given column
number will not work as expected.
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4.3.14.4.1 Bulk Well Track Import

Well tracks can be imported for several wells in bulk from a single ASCII file via Sur-
vey > Import > Wells > Bulk > Track... The specification for the input data is similar
to the single well import.

- Multi-Well Import: Well Tracks - =
Input file © Select...| QL Examine
File header No header - | |
F ormat definition | <Incomplete= Define ...

Temporary model velocity (m/s) 2000

QoK | @ Cancel @ Help

Click Define... to pop up the Format Definition dialog:
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= Format Definition -

Specify Necessary Information

Well name col:1 =

XY ~ Position col2 & col3 =
Z col4 = Unit m(Meter) v
[MD] col5 |3 Unit 'm(Meter) -

[Unique Well ID] col0 <

[1 Stop reading at

o () OK | @ Cancel @ Help

You will have the option to select either the well Name or UWI (Unique Well Iden-
tifier). And also to set depth as either MD or TVDSS. You may also toggle on the
'Stop reading at' choice and set a value here.
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4.3.14.4.2 Bulk Well Log Import

Several LAS files can be imported for different wells in bulk via Survey > Import >
Wells > Bulk > Logs...

iy Multi-Well Import: Logs - O

Input LAS files &) Select ...
Depth values are © TVDSS @ MD

Undefined value in logs -999 25

O 0K | @ Cancel @ Help

If the well name in the file does not match the current well database, it may be used
to create a track and dummy time-depth model if necessary. Well tracks and time-
depth models can be later imported from the well manager.
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4.3.14.4.3 Bulk Well Marker Import

Markers can be imported for several wells in bulk from a single ASCI! file via Survey
> Import > Wells > Bulk > Markers.... The specification for the input data is similar to
the single well import.

fe Multi-Well Import: Markers = B
Input Marker File © Select .| (A Examine
File header No header | |
Format definition  <Incomplete= Define ...

() 0K | @ Cancel @ Help

Click Define... to pop up the Format Definition dialog:
fre Format Definition - B
Specify Necessary Information
Name > Well identifier col1 =
MD v | Depth col:2 = Unit |m (Meter) v
Marker name col:3 =

[ ] Stop reading at

o ) OK @ Cancel @ Help
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You will have the option to select either the well Name or UWI (Unique Well Iden-
tifier). And also to set depth as either MD or TVDSS. You may also toggle on the
'Stop reading at' choice and set a value here.
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4.3.14.4.4 Bulk Well Time-Depth Model Import

Time-depth models can be imported for several wells in bulk from a single ASCII file
via Survey > Import > Wells > Bulk > Depth/Time model... The specification for the
input data is similar to the single well import.

- Multi-Well Import: D2TModel = B
Input Depth/Time Model file © Select .| (A Examine
File header No header | |
Format definition  <Incomplete= Define ...
)oK | © Cancel

Click Define... to pop up the Format Definition dialog:

- Format Definition - O
Specify Necessary Information
Name v Well identifier col1 3
MD | Depth col2 - Unit |m (Meter) v
TWT * | Time col3 = Unit ms (Miliseconds) ~

[ | Stop reading at

o O 0K | © Cancel  § Help
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You will have the option to select either the well Name or UWI (Unique Well Iden-
tifier). And also to set depth as either MD or TVDSS. You may also toggle on the
'Stop reading at' choice and set a value here.
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4.4 Export

Most OpendTect data types can be exported from OpendTect via Survey > Export
drop down menu of the main window.

Direct data exchange with Schlumberger's Petrel* is available via PetrelDirect plu-
gin (part of OpendTect Pro)

Direct data exchange with Landmark's SeisWorks and Schlumberger's GeoFrame-
IESX is available via Workstation Access plugin by ARK CLS.

* Petrel is a mark of Schlumberger.
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4.4.1 Export Faults

Faults can be exported as ASCI! files via Survey > Export > Fault > ASCII...

In the Export Fault window: select a fault; specify the output format; type an output
file name (to save to Survey Data Root folder) or provide a full path by clicking
Select; select a coordinate system of the output file (the option is available only if the
current survey has a defined projection based coordinate system), and press
Export.

= Export Fault E=BEoE ™"
Input Fault Fault A v | Select .

Write coordinates as @ X/Y Ink/Crl

Coordinate System Projection: [EPSG 32760] WGS 84 / UTM zone 605 £ Select ...

Output 7 |Yes » ‘

Z in |ms (Miliseconds; ~

Write |v| Stick index v Node index

Output ASCII File © Select ...

[@Export” OCIoseH @ Help |

A successful export is confirmed with a message and an option to either export
more faults or close the export tool.
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4.4.2 Export FaultStickSets

Fault stick sets can be exported as ASCII files via Survey > Export > FaultStickSets
> ASCII...

In the Export FaultStickSet window: select a fault stick set; specify the output
format; type an output file name (to save to Survey Data Root folder) or provide a full
path by clicking Select; select a coordinate system of the output file (the option is
available only if the current survey has a defined projection based coordinate sys-

tem), and press Export.

““ Export FaultStickSet =N EaE
Input FaultStickSet  SSIS-Grid-Faultsticks ~ | Select ...
Write coordinates as @ X/Y Inl/Crl

Coordinate System Projection: [EPSG™32760] WGS 84 / UTM zone 605 € Select

Output Z | Yes -

Z in |ms (Miliseconds; ~

Write |v| Stick index v Node index

Y| Write line name if picked on 2D

Output ASCII File © Select ...

[0Expm1” OCl[:-seH {9 Help |

A successful export is confirmed with a message and an option to either export
more fault stick sets or close the export tool.
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4.4.3 Export Geometry 2D

2D line geometries can be exported as ASCII files via Survey > Export > Geometry
2D > ASCII...

In the Export 2D Geometry window: choose one or several 2D lines; type an output
file name (to save to Survey Data Root folder) or provide a full path by clicking
Select, and press Export. The output file contains 4 columns: 2D line name, trace
number, X and Y coordinates.

fr Export 2D Geometry = B
=] ~  Filter *
o 515-Gnd-Dip1 A

sols-Grid-Dip2
sols-Grid-Dip3
sols-Grid-Dipd
1 5515-Grid-Strike1
1 5515-Grd-Strike2
1 5515-Grd-Strike3

X &

[ SSI5-Grid-Striked v
< >
Output file | SSI5-Grid-Dip_2DLines txt &) Select ...

9 Export| | @ Cancel

A successful export is confirmed with a message and an option to either export
more 2D line geometries or close the export tool.
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4.4.4 Export Horizons

2D and 3D horizons can be exported as ASCII files via Survey > Export > Horizons.
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4.4.4.1 Export Ascii 3D Horizons

3D horizons (surfaces) can be exported as ASCII files via Survey > Export > Hori-
zons > ASCII 3D...

In the Export Horizon window: select a 3D horizon; optionally include available Cal-
culated attributes; specify the output format; type an output file name (to save to Sur-
vey Data Root folder) or provide a full path by clicking Select; and press Export.

“ Export Horizon =N ol ™<=
Input Horizon Demo 0 —> FS4 -
-

Horizon Data Stratal Amplitude
[] Stratal Amplitude_fold

Area subselection 100/300-750/1250 (18481 samples) £ Select ...

Output Type [X/¥ x|

Output Z | Yes -

Coordinate System Projection: [EPSG™32760] WGS 84 / UTM zone 605 € Select

Z Unit [ ms (Miliseconds; ~ |

Header [No - |

Undefined value 1e30

Output ASCII File
[OIExp[:-ﬂ ] l ) Close ‘ l 9 Help I

A successful export is confirmed with a message, and the export window stays open
to export more horizons.

Output Format options.
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Calculated attributes: one or more attributes from the stored horizon data can be
exported along with a horizon.

Horizon data can be created via Processing > Create Horizon Output, or an attribute
calculated on-the-fly on a horizon in the 3D scene can be Saved as Horizon Data.
More information about calculating attributes in OpendTect can be found here.

Use Manage 3D Horizons window to manage stored horizon data.

Output Type:

default OpendTect horizon export format: based on either X/Y or Inl/Crl coordinates;
Column 1: X or Inline; Column 2: Y or Crossline: Column 3: Z in user-specified units
(if Output Z is Yes or Transformed) or the first selected item in the Calculated attrib-
utes list (if Output Z is No); followed by other selected items in the Calculated attrib-

utes list.

pre-defined GeoFrame IESX (3d_ci7m) format: Settings button appears and allows to
change Horizon name in file and add Comment.

i IESX details - E'

Horizon name infile Demo 1 —= MFS4

[Comment]

) oK | ) Cancel

Output Z: available if the Output Type is set to either X/Y or Inl/Crl.

Yes: by default Z is written to the output file in Z Unit specified by a user;

No: this option can be used when exporting attribute grids only;

Transformed: allows domain conversion based on one of the following:

» Velocity Volume: selected interval velocity model;

» Well's Depth model: a time-depth model of a chosen well;

» Linear velocity: a linear velocity function based on a starting interval velocity Vint
and a velocity gradient Gradient
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Coordinate System: select a coordinate system of the output file (the option is
available only if the current survey has a defined projection based coordinate sys-
tem).

Header: available if the Output Type is set to either X/Y or Inl/Crl.
» No: no header is written to the file by default;
» Single line: the 1st line contains column names, the 2nd line is a separator, while data

starts from the 3rd line only;
o Muilti line: column names are listed in the individual lines followed by a separating line.
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4.4.4.2 Export Ascii 2D Horizons

2D horizons can be exported as ASCII files via Survey > Export > Horizons > ASCII
2D...

In the Export 2D Horizon window: select a 2D horizon; from the list of 2D lines
choose which ones to export; specify the output format; type an output file name (to
save to Survey Data Root folder) or provide a full path by clicking Select; and press
Export.

4 Export 2D Horizon E@

Select Horizon | SS1S-Grid-Base .

.'

Select lines |[¥] Dip1 )
Dip2

Dip4

Strike1
Strike?
Strike3
Strike4 il

111

Header {No 'J

Write undefined parts? Undef value 1e30

Write line name [ | Z in Millisecond

Coordinate System Projection: [EPSG 32760] WGS 84 / UTI |€) Select ..

Output ASCII File
l ) Export l lO Cancel‘ l 9 Help ‘

A successful export is confirmed with a message and an option to either export
more 2D horizons or close the export tool.
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Output Format options

Select Lines: selection from the list of 2D lines on which the selected horizon is
present.

Header:

No: no header is written to the file by default;

Single line: the 1st line contains column names, the 2nd line is a separator, while data
starts from the 3rd line only;

Muilti line: column names are listed in the individual lines followed by a separating line.

Z: by default in seconds (or meters in Depth surveys), can be changed to mili-
seconds (or feet in Depth surveys)

Coordinate System: select a coordinate system of the output file (the option is

available only if the current survey has a defined projection based coordinate sys-
tem).
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4.4.5 Export Mute Functions

Mute functions can be exported as ASCI!I files via Survey > Export > Mute Functions
> ASCII...

In the Export Mute Function window: select a mute definition; choose coordinates
format; type an output file name (to save to Survey Data Root folder) or provide a full
path by clicking Select; select a coordinate system of the output file (the option is
available only if the current survey has a defined projection based coordinate sys-
tem), and press Export. The output file contains 4 columns: X/Y or Inl/Crl coordin-
ates, offset and Z (time or depth) values.

‘“* Export Mute Function E@
Mute Definition ~ | Select ...
Write coordinates as @ X/Y Ink/Crl

Coordinate System Projection: [EPSG 32760] WGS 84 / UTI | €) Select ..

Output ASCII File € Select

lOExpoﬂH OCiDS{—}H {9 Help ‘

A successful export is confirmed with a message, and the export window stays open
to export more mute functions.
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4.4.6 Export Pointsets & Polygons

Pointsets and polygons can be exported as ASCI!I files via Survey > Export > point-
sets/Polygons > ASCII...

In the Export pointsets/Polygons window: select a pointset or a polygon; type an out-
put file name (to save to Survey Data Root folder) or provide a full path by clicking
Select; select a coordinate system of the output file (the option is available only if the
current survey has a defined projection based coordinate system), and press
Export. The output file contains 3 columns: X/Y coordinates and Z (time or depth)
values.

. Export Paintset/Polygon E@
Input Pointset/Polygon 3D body ~ | Select ...
Output ASCII File € Select

Coordinate System Projection: [EPSG 32760] WGS 84 / UTI | €) Select ..

lOExpoﬂH OCiDS{—}H {9 Help ‘

A successful export is confirmed with a message and an option to either export
more pointsets/polygons or close the export tool.
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4.4.7 Export Probability Density Functions
Probability Density Functions (PDFs) can be exported as ASCII files in Icon
Science's RokDoc format via Survey > Export > Probability Density Functions >
ASCII (RokDoc)...

In the Export Probability Density Function window: select a PDF; type an output file

name (to save to Survey Data Root folder) or provide a full path by clicking Select;
and press Export.

i Export Probability Density Function = =

Input POF | bright v|| B Seledt ..

Output file © Select ..

O Export | | () Cancel @ Help

A successful export is confirmed with a message, and the export window stays open
to export more PDFs.
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4.4.8 Export Seismic Data

2D/3D poststack and 3D prestack seismic data can be exported as SEG-Y or simple
files via Survey > Export > Seismics.

Survey

Analysis  Processing Scene  View  Ulilities CLAS  Help

Exit

| &%

re—
i

@<

. Import J
- Export 3
Manage 3
Pre-

_-Em

{7 Select'Setup ...

Session b

- p-mlll‘.?;_ ’“"'Q@'

load k

b Z-slice
. Volume
~" Random Li
- 2D Line
¥ 3D Horizon
4 2D Horizon
Fault
Faultsticks
& Body
“well
- PickSet

D Folygon

Aftribute 4 j 1
Color Table ...

Cross-plot Data k

Faults 3

Faultsticksets 3

Horizons 4

Mute Functions *

PickSets/Polygons r

Frobability Density Functions  »

Seismics » T Simple File *
Velocity Functions '@ cBvs »
Wavelets ¥ |[x] PetrelDirect b
Wells * | G GPR:DZT .
HorizonCube surface data ... s SEGY '

Prestack Event ...
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4.4.8.1 Export SEG-Y

2D/3D Poststack and 3D Prestack data can be exported from OpendTect in SEG-Y
format:

Survey | Analysis Processing  Scene  View  Utilities CLAS  Help

L3 Select/Setup .. ,;.-:A l l l ;_I-; gy Q@ ki SEE Y

Session »
import R = 1 B Chimney
Export s Faults r
Manage » FaultStickSets r
Pre-load » Geometry 20 »
Exit Horizons r
K Mute Functions b
w Z-slice PickSetsiPolygons ’
® voume N . :
n ~ Random Li Probability Density Functions 4
| 20 Line Seismics * | T simpleFile b
— ¥ 3D Horizon Wavelets r PetrelDirect r
# 2D Horizon @ SRy »
N Fault HorizonCube bl ~ B 2.
2 FaultStickS{  Prestack Event .. [ B
" Well de PreStack 3D ..
= PirkSat

The SEG-Y revision 1 default bytes locations will be used during export, but addi-
tional positions can be used with the personal setting keywordspersonal setting
keywords listed on the right-hand side.

The point is a trace attribute stored in the OpendTect seismic files. It is most often
not used.

The reference number is most often the Shot Point for 2D data but could be used for
anything else. Please note that a SEG-Y scalar at bytes 201-202 apply for values
stored in bytes 197-200. The SP scalar will always be -10, thus the value written on
bytes 197-200 is 10 times the SP value.

- 387 -



All values listed above are encoded on 4 bytes by default. The byte length can be
overridden using the following personal key words, except for the coordinates:

SEG-Y.Nr bytes for In-line
SEG-Y.Nr bytes for Cross-line
SEG-Y.Nr bytes for Offset
SEG-Y.Nr bytes for Azimuth
SEG-Y.Nr bytes for trace number
SEG-Y.Nr bytes for Point
SEG-Y.Nr bytes for RefNr

The layout of the SEG-Y export window changes slightly based on the data type.
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4.4.8.1.1 Export SEG-Y 3D

Stored 3D volumes can be exported from OpendTect in SEG-Y format.

) SEG-Y /O =Nl ™™
Export to SEG-Y
Input Cube “E} 4 Dip steered median filter ~ |8 Select ...
Volume subselection 100/300-750/1250 (463 samples) £ Select ..
Null traces |Discard x|

Scale values: Shift/Factor

Adjust Z range to survey range Yes @ No

Coordinate System Projection: [EPSG 32760] WGS 84 / UTM | £ Select ..

SEG-Y ‘format' [1 - Floating point - |

Text header <generate> Define ...

Output SEG-Y file € Select

Manipulate output file after creation

Execute in Batch Options ..

[@Export” OCIoseH @) Help ‘

All fields are optional, except the output filename that must be provided. The export
will be launched when pressing Ok.

Volume subselection: Can be defined here in various ways.

Null traces: They can be either discarded or written in the SEG-Y file. For 3D SEG-Y
export there is a third option in addition to the two described previously, Add. It basic-
ally adds null traces where there is NO data present in the seismic cube, such that the
output SEG-Y cube will be without any gaps for one individual inline or crossline.
Scale values: A linear scaling can be applied while exporting the data.

Coordinate System: select a coordinate system of the output file (the option is avail-
able only if the current survey has a defined projection based coordinate system).
SEG-Y format: Please note that this option may clip your data if the output format has
less bytes than the input OpendTect format.

Text header: The SEG-Y textual header is automatically created, but may be provided
by the user, either from a text file or directly from a SEG-Y file.

- 389 -



Multi-Component Export

If the input cube contains multiple components, an additional window will pop-up on
pressing ‘Run’ and ask for which component to output (see below), since SEG-Y
files can only contain one component per file.

Filter

frequency =5 Hz
frequency = 10 Hz
frequency = 15 Hz

frequency = 20 Hz
frequency = 25 Hz
frequency = 30 Hz

Tip: It is a good practice to display the 3D seismic data on a z-slice to check for any
gaps in inline/cross-lines or the presence of null traces, before exporting it.
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4.4.8.1.2 Export SEG-Y 2D

Stored 2D data can be exported from OpendTect in SEG-Y format.

) SEG-Y /O E=8 BoR =5

Export to SEG-Y

Input 2D Data (attribute) ‘g Seis ~ |8 Select ...
Line name |SSIS-Grid-Dip1 ~ |

Trace subselection R: Line 0:13-686 (463 samples) £ Select ..

Mull traces @ Discard Pass

Scale values: Shift/Factor

Adjust Z range to survey range () Yes @ No

Coordinate System Projection: [EPSG 32760] WGS 84 / UTM |E) Select ...

SEG-Y ‘format’ [1 - Floating point 7]

Text header <generate> Define ...
Output SEG-Y file € Select ...

Export more lines from the same dataset

[OExpcﬂ” OCl[:-seH {9 Help ‘

All fields are optional, except the output filename that must be provided. For 2D you
also need to select a specific line. More lines can be exported if the option 'Export
more from same dataset' on the last line is selected.The export will be launched

when pressing Ok.

Input Data Set: Select the data set to be exported.
Line name: The lines available in the data set are listed here. Only one line can be
selected.

Trace subselection: Can be defined here in various ways.

Null traces: They can be either discarded or written in the SEG-Y file.
Scale values: A linear scaling can be applied while exporting the data.

Coordinate System: select a coordinate system of the output file (the option is avail-

able only if the current survey has a defined projection based coordinate system).

SEG-Y format: Please note that this option may clip your data if the output format has

less bytes than the input OpendTect format.
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» Text header: The SEG-Y textual header is automatically created, but may be provided
by the user, either from a text file or directly from a SEG-Y file.
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4.4.8.1.3 Export SEG-Y Prestack 3D

Prestack 3D data may be exported from OpendTect in SEG-Y format.

%) Export Seismic Data to SEG-Y - a X
Input Prestack 3D Data “& ‘step1_muIticube_datastore ~ ‘ € Select ...
Volume subselection ‘O/O-O/O (463 samples) ‘ ) Select ...

Null traces @ Discard (O Pass
[1 Scale values: Shift/Factor

Adjust Z range to survey range O Yes ® No

Export to other CRS O Yes ® No

SEG-Y 'format' | 1 - Floating point v

Text header ‘<generate> ‘ Define

Output SEG-Y file ‘)_training_v?\Export\step1_multicube_datastore.sgy‘ € Select ...

[ 1 Manipulate output file after creation

[ 1 Execute in Batch Options ...

OExpon QCIose e

All fields are optional, except the output filename that must be provided.

Volume subselection: Can be defined here in various ways.

Null traces: They can be either discarded or written in the SEG-Y file.

Scale values: A linear scaling can be applied while exporting the data.

SEG-Y format: Please note that this option may clip your data if the output format has
less bytes than the input OpendTect format.

Text header: The SEG-Y textual header is automatically created, but may be provided
by the user, either from a text file or directly from a SEG-Y file.
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4.4.8.2 Export Simple File

Survey | Analysis  Processing  Scene  View  Uilities CLAS  Help
{7 SelectSetup . S oa s l = % Fror % - .@-r
. h _ - bl ¥
Session G e -— “"uk:- Qv SEG-Y
Import v ERD = - - -1 —.]1 B Chimney
| Export , Faults
Manage v FaultStickSets
Pre-load . Geometry 2D
Exit Horizons
i - Mute Functions
LS PickSetsiPolygons
. . Volume - ) )
a ~ Random Li Probability Density Functions |
2D Line Seismics 'T simpleFile » =3 2p
s i .
. 433 :EE: Wavelets [ PetreiDirect  » | 5% Pre-Stack2D .
HarizonCub o SEGY P 3D
0 Fault orizonCube =
"-} FaultSticks Prestack Event .. 44  PreStack 3D .
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4.4.8.2.1 Export 3D Simple File Format

The stored volumes in the OpendTect survey can also be exported as a simple Ascii
or binary file.

“a Export 3D Seismics to simple flat file E@
Input Cube ['é “é 4 Dip steered median filter v | © Select ...
Volume subselection 100/300-750/1250 (463 samples) 6 Select ...

Scale values: Shift/Factor

Null traces @ Discard Pass

QOutput a position for every trace @ Yes No
Position in file will be ) XY @ Inl Crl
Put sampling info in file start ) Yes @ No

File type @ ASCII Binary

Output file ) Select ...

l@ExportH ) Close H & Help ‘

Simple 3D Seismic File Export Window

Input Cube: Select the volume to export.

Volume Subselection: A part of the line can also be sub-selected. If the entire line is
meant to be exported: after clicking on Select..., define the number and time ranges.
Leave the values default or select All in the trace subselection window.

Scale values: The data can be scaled in the output. The output will be calculated with:
Output = Factor * Input + Shift

Null traces: Null traces can be discarded or left inside the line (Pass).

Output a position for every trace: If Yes then the output will contain a short header
information. If No, no header will be added.

(If Yes selected in the previous option)Position in file will be: In the output file,
the position information can either be XY locations or Inline/crossline numbers
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» Put sampling info in file start: Select Yes to allow the sampling information to
appear at the beginning of the file.

» File type: Select the appropriate output file type: Ascii or Binary.

o Output file: Select/write the output file location.

Multi-Component Export

If the input cube is a stored multi-component data, an additional selection box will
appear in the window. Select the desired component to be exported as an Ascii or
Binary file.

“a Export 3D Seismics to simple flat file E@
Input Cube L_é ”“¢ 3 Steering BG Background v | O Select ...
Volume subselection 100/300-750/1250 (463 samples) 6 Select ...

[] Scale values: Shift/Factor

Null traces @ Discard ) Pass

Component to export |Inline dip ~
Output a position for every trace @ Yes ) No
Position in file will be © XY @ InlCrl
Put sampling info in file start () Yes @ No

File type @ ASCII () Binary

Output file ) Select ...
l@Exportl l ) Close ‘ l 9 Help ‘
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4.4.8.2.2 Export 2D Simple File Format

A stored data set in the OpendTect survey can also be exported as a simple Ascii or

binary file.

e Export 2D Seismics to simple flat file

Input 20 Data (attribute) 5H¢ Seis

Line name PARD h
Trace subselection |R: Line 0:1-952 (463 samples)
[] Scale values: Shift'Factor

Mull fraces (® Discard () Pass

Output a position for every frace (® Yes () Mo

Include Trace number (preceding X/Y) () Yes (® No

Put sampling info in file start () Yes (@ Mo
File type (® ASCI () Binary

Cutput file
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Simple 2D Seismic File Export Window

Input Data Set: Select the data set to be exported

Line name: The lines available in the data set are listed here. Only one line can be
selected.

Trace Subselection: A part of the line can also be sub-selected. If the entire line is
meant to be exported: after clicking on Select..., define the number and time ranges.
Leave the values default or select All in the trace subselection window.

Scale values: The data can be scaled in the output file. The output will be calculated
with: Output = Factor * Input + Shift

Null traces: Null traces can be discarded or left inside the line (Pass).

Output a position for every trace: If Yes then the output will contain a short header
information. If No, no header will be added

(If Yes selected in the previous option) Include trace number (preceding X/Y): In
the output file, it includes the trace numbers before X and Y locations.

Put sampling info in file start: Select Yes to allow the sampling information to
appear at the beginning of the file.

File type: Select the appropriate output file type: ASCII or Binary.

Output file: Select/write the output file location.
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4.4.8.2.3 Export PreStack Simple File

In OpendTect, you can also export a simple seismic Ascii or Binary file from Pre-
Stack 3D seismic data via Survey > Export > Seismic > Simple File > Prestack 3D.

Input Data Store: Select the Pre-Stack seismic to export.

Volume Subselection: A part of the line can also be sub-selected. If the entire line is
meant to be exported: after clicking on Select..., define the number and time ranges.
Leave the values default or select All in the trace subselection window.

Scale values: The data can be scaled in the output. The output will be calculated with:
Output = Factor * Input + Shift

Null traces: Null traces can be discarded or left inside the line (Pass).

Output a position for every trace: If Yes then the output will contain a short header
information. If No, no header will be added.

(If Yes selected in the previous option) Position in file will be: In the output file,
the position information can either be XY locations or Inline/crossline numbers
Include: Optionally you can select to include Offset and/or Azimuth information.

Put sampling info in file start: Select Yes to allow the sampling information to
appear at the beginning of the file.

File type: Select the appropriate output file type: ASCII or Binary.

Output file: Select/write the output file location.
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o]

- Import 3D Prestack Seismics from simple flat file

File type (® ASCI () Binary

Input file | || 6 select.. Q Examine
Traces start with a position (@ Yes () Mo
Positioninfileis () XY (@) Inl Crl
Position includes [] Offset [ ] Azimuth
Offset definition: start, stop, step 0 |225 |25 |
File start contains sampling info () Yes (@ Mo
Sampling info: start, step (ms) and #samples |ﬂ ||4 ||4E3 E"
[ ] Scale values: ShiftFactor
Mull traces (@ Discard () Pass
Output Pre-Stack 3D Data | v © select..

| a Import | | ) Cancel a Help
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4.4.8.3 Cube Positions

Export cube positions

Specify export parameters

Cube for positions [4 Dip steered median filter w l [ 6 Select ... ]
File type ® ASCI () Binary
Output file [pnsitinnsldat l [ 6 Select ... l

[eExpnrt H QCIDSE H @Help l

Exports the positions of a cube in the following format:
Number of inlines

(inline number) (number of segments on this inline) (start crossline) (stop
crossline) (step)
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4.4.9 Export Survey Setup

Exports an OpendTect Survey Setup into a text file:

1 dTeect V&.4
2 Survey Info
ma 20 gpr 2020, 17:15:32
4 H
5 Name: F3_Demo_2020
& Survey Data Type: Both 2D and 3D
In-line range: 100°750°1
Cross-line range: 3007125071
5 Z range: 0°1.848°0.004°T
10 Coord-X-BinID: 558408.2476°-0.65980137931°24.59024752
11 Coord-Y-BinID: 6€070847. 7724 .98965517 0.6984323432
12 Set Point.l: ©99/104° (€00938.13,6073394.5)
13 Set Point.Z2: 824/1316° (630720.25,6092358.5)
14 Set Point.3: 95/1316" (631226.31,6074241)

15 Coordinate System.System name: ProjectionBased System

16 Coordinate System.Projection.ID: EPSG" 23031

1 Coordinate System.Projection.Name: EDS0 / UTHM zone 31N

182 Lat/Long anchor: (617460.875,6082095)=[54.872108,4.83051]
19 XY in feet: No

20 Seismic Reference Datum: 0O

. '

22 F3-block, offshore the Netherlands.
23 Licensed under Creative Commons BY-SA 3.0. For more information, please refer to http://www.opendtect.org/osr

25 2015 wversion for CpendTect 5.0
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4.4.10 Export Wavelets

0 [

¥ |[x] PetrelDirect ..

Survey | Analysis  Processing  Scene  View  Utilites CLAS Help
Ly SelectiSetup . =1 l l — ; ?C . 5@ (
Session p.m S b
Import » Attribute
Export 4 Color Table ...
Manage 4 Cross-plot Data *
Pre-load b Faults 4
Exit FaultsStickSets k
— T Horizons 4
ﬁ W Z-slice Mute Functions »
: ‘ YWaolume ]
ﬁ = RandomLi PickSets/Polygons C
= 20 Line Frobability Density Functions  »
] 4 3D Horizon Seismics »
~+ 2D Horizon Velocity Functions >
[ Fault Wavelet )
Q FaultSticks SVETETS L
. Body Wells
. A Well .
' PickSet HarizonCube surface data ...
‘ D Palygon Frestack Event ...
fe Export Wavelet

Wavelet Coloured Inversion Operator_bp

Output Time (® Yes

Cutput ASCI File

) Mo

| 9 Export
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Wavelet Export Window

After selecting the wavelet to export, you can optionally also output the time (if time
survey) or depth (if depth survey). Give an appropriate name and storage location,
the wavelet will be exported when clicking on Ok.
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4.4.11 Export Wells

7 Survey Analysis Processing Scene View Utilities TerraNubis Help

£ Selec.:thetup... - “ L = E| ;’ﬂ
Session '

C " Step0 =
“, Import > N : M
. Export 4 Faults b
} Manage » FaultStickSets 4

d Pre-load b FaultSet »
o Geometry 2D »

' & Restart Horizons >

(1) Exit Mute Functions >
— . R

‘ Volume PmntSeTtls/Pong?ns |
= Probability Density Functions  *
7 Random L _
. Seismic Data >
‘ v 7 2D Line
o . Survey Setup ...
P 3D Horizo Wavelets ,

* 2D Horizo el N

ASCII ...
t Fault S T

" T LogstoLAS ...
FaultStickSet

Choose between exporting Wells and Well data to ASCII, or Well Log Data to LAS
file(s).

Note that Wells and Well data can also be exported via the Well Manager.
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4.4.11.1 Export Well Data to ASCII

) Well Export Facility

u X

Well | F03-4

A, O

| © Select ...

Select All
Objects ] Well Track Marker

Travel Time @ TWT O OWT

-

Depth-Time Model CheckShot Data

Density

Sonic

Gamma Ray
Porosity
P-Impedance
P-Impedance_rel
Vb

Log

Log Depth Range (m) ‘0 ‘ ‘1899.9

Step

Output Z-unit @ Meter O Feet

Base Name ‘FO3—4 ‘

Output Directory ‘

| © Select ..

| @ Export

e Close e

Well Export Facility

After selecting the well to export, you can choose which information to include in the

exported ASCII file, the time type, logs and range.

Finally choose the desired z-unit and name before you select the Base name and

output directory.
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4.4.11.2 Export Well Log Data to LAS

@) Export to LAS — O X
Input Well ‘ F03-4 e ‘ 9 Select ...
m -
Select Log(s) | Density N
L] Density_BLI
[ ] Gamma Ray

[ ] Litholog (10=sand 15=silt 20=silty shale 30=shale)
P-Impedance
[ ] P-Impedance_rel

Porosity v
MD range [30.15  |1859.5500  Step Meter v

Null value ‘-999.25 ‘ Log data column width |14 =
Output ASCII file ‘C:\surveys\FS_Demo_2020\Export\F03-4_Iogs.Ias ‘ ) Select ...

Q Export @ Cancel

After selecting the desired well, choose which logs to include in the exported LAS
file.

Set MD range, step and Z-unit, choose null value and column width.

Finally, select output name and location - by default it will be sent to the /Export dir-
ectory of the current survey with the default name: wellname_logs.las
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4.5 Manage

OpendTect keeps track of the different files imported into or created by the system.
Deleting, renaming, setting as default, merging of files (in some cases) ...etc are
controlled from the Manage window. Most objects (seismic volumes, horizons, well-
s...etc) have a dedicated ‘manager’ that can be called from this menu.

The most frequently used managers can be reached directly from the main user
interface:

%??L F Sy -’.I;I*F.I }::i Q‘I J.' E* g’

All managers can be accessed via Survey > Manage...
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Survey | Analysis  Processing  Scene  View  LHilities CLAS
Ly Select/Setup ... ke _ull l |. |. —
Session b ol -
Import » BPO g - - -1
Export 2
Manage b, Attribute Sets ..
Fre-load » | @ Bodies ..
Exit Color Tables ..
I——-———m— =, Cross-plot Data ..
: ; ijﬂ:e , Faults ...
ﬁ "~ Random Ly 11 FaultstickSets ..
“1 90 Line W Geometry 2D ...
_— “¥ 3D Horizon| #8  Horizons 4
~# 20 Horizon “3  Layer Properties ...
[ Fault . _
.‘} FauliSicks] -~ PickSets/Polygons .
@ Body A% Probability Density Functions ...
. & well Random Lines ...
‘ D Polygon S Seismics Prestack 3
=y Prestack By _
H > Annotations TEEIIE
I, Stratigraphy ...
_.' AL Wavelets .
A, Wells .
l &  HorizonCube b
< =+, Meural Networks ..
SS5IS k
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4.5.1 Manage Attribute Sets

The attribute set files can be managed from this window (See below). It is launched
from Survey > Manage > AttributeSets...

There are listed all the 2D and 3D attribute sets you have created or imported in the

Attribute Set window A . You can modify the attribute set name, set as default,
remove etc. The icons are similar to the one from the general selection window.

fem Manage Attribute Sets = =
- Filter |* €

[ | 0 MPSIinversion =
[] 23D UVQ Attribs Texture + HC

[] chimneyCube attributes

[] CHIM_test

[] Cropping_between_Hrz_and_Vol_Stats

[] Default?D_DipSteeredMEdianFillter

[] delme

[1 Demao attributes e

X &

Type: 3D 2
Inputs: "4 Dip steered median filter' and "1 Original Seismics”
Attributes: "EW model', 'EW error grid’,

File name: 0_MPS5I_inversion.attr
Location: P:\0DData‘\F3_Demo 2015MAttribs
Size: 1 kB

Last modified: wo 23 mrt 2016, 16:45:43

Created by: cases hardeep
Created at: Wed 23 Mar 2016, 16:40:58 v

Motes:

@ e

Free space on disk: 156.00 GB
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Use the top filter to find the wanted element(s) by typing the name or a part of the
name (complete the name with *): for example, to find ‘Demo attributes’, you can
type *Demo*.

To save or restore a selection, right-click on a listed item and select the wanted
action in the pop up menu.
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4.5.2 Manage Bodies

Bodies created or imported to OpendTect are listed in this manager (See below).
The manager can be accessed either following Survey > Manage > Bodies... or

from the quick launch icon ®

Here you can rename, lock for editing, delete and set as default any body. The icons
are similar to the one from the general selection window.

Additionally, four specific tools are available (for more information click on the links
below this page):

@ Body Operator
G Body Region Constructor
“S Estimate Body Volume

B switch Body Values.
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b Manage Bodies = =

O - Filter * €

[] Amplitude anomaly A Y
[] Amplitude anomaly A conv

[] BugTest

[] BugTest_603rc2

[] delme-3dslider

[] FEST Thickness body

[] FS5T Thickness body conv

[] Manual 5515 sandwaves body

[ slumps-1

[] slumps-2aa

[] slumps-2ab

[] slumps-2b

[] slumps-2c

[] slumps-2

[] slumps-4 v

X

HS@ 8

File name: Amplitude anomaly A.body
Location: P:\0DData\F3_Demo 2015%\Surfaces
Size: 1.47 MB

Last modified: do 12 mei 2016, 10:44:39
Created bv: demo

Created at: ma 20 okt 2014, 11:37:00

Storage tvpe: od
Object ID: 100020.17

Motes:

@ e

Free space on disk: 156.00 GB

Use the top filter to find the wanted element(s) by typing the name or a part of the
name (complete the name with *): for example, to find ‘Amplitude anomaly A’, you
can type *anomaly*.

To save or restore a selection, right-click on a listed item and select the wanted
action in the pop up menus.
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4.5.2.1 Body Operator

The body operator, accessed from the @ icon in the Bodies manager, enables to
perform various operations on a geological body (or combinations thereof), as listed
below.

For all the operators, click on the Input to select either a saved body or create a
body using an operator. Each operation needs 2 inputs. You can combine more
than one input using an operator as input. After giving a name to the new body, it will
be created after clicking on Run.

‘r"-‘* Apply Body Operations — | 4
Operation tree Operands
Implicit body Action Input type Stored body ©
~ Qutput ... @ Union
Amp... Input |[Amplitude anomaly A = Select ...
Amp.__.

Body | Merge Bodies v‘ € Select .

ORun | @Close @ Help

) Apply Body Operations - O X
Operation tree Operands
Implicit body Action Input type |Operator <
v Qutput ... @ Union
v Input @ Difference Operator | @ Difference -
In_..
In._.
Input
Body v © Select ...
ORun | @cClose @ Help
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Union

You can merge two or more bodies using the union operator as in the figure below:

& Apply Body Operations - O x
Operation tree Operands
Implicit body Action Input type |Operator
v Qutput ... @ Union
Input Operator | @ Union -
Input
Body v| @ Select _
ORun | @Close @ Help

The result of the 'Intersection’ operation.

Intersection
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If you want to create a body from the shared portion of two bodies, you can use the
intersection operator.

# Apply Body Operations - O X
Operation tree Operands
Implicit body Action Input type |Operator
~ Qutput ... (0 Intersection
Input Operator | (@ Intersection ~
Input
Body v © Select ...
ORun | ©Close @ Help

The result of the 'Intersection’ operation.

Difference
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If the operator is Difference, the output will be a result of the subtraction Input1-
Input2.

0 Apply Body Operations - O X
Operation tree Operands
Implicit body Action Input type |Operaior
~ Qutput ... @ Difference
Input Operator | @ Difference -
Input
Body v © Select ...
ORun | ©Close @ Help

The result of the 'Difference’ operation (the final body is the volume resulting from
Body 2 minus Body 1).
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4.5.2.2 Body Region Constructor

This O tool allows you to create a regional body from your dataset using bound-
aries defined horizons and faults (or just a single wrapping horizon).

e

Boundary settings

Geometry boundary |-

Region constructor

€ select...

Apply () Single horizon wrapping (® Multiple horizon layers

Body

Boundary 1
Boundary 2
Boundary 3

Boundary 4

Mame Regionlocation Relative horizon shift

v | B Seledt..
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Add horizon ...
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Remove ...

a Help



4.5.2.3 Estimate Body Volume

The “® tool allows you to estimate the volume of any body. It can be accessed

either from the manager or from the tree (right-click menu on a body listed in the tree
orin the 3D scene).

The input velocity is an (estimated) velocity appropriate to the position of the body.
A default velocity is provided but needs to be updated according to your survey.
Click on Estimate to get the estimated volume (in m3).

0 Calculate volume — O %

Body volume estimation for ‘Amplitude anomaly A’

Velocity model (m/s) |3000 |

Volume [3.3601347e8m"3 | Estimate

) Close | { Help
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4.5.2.4 Switch Body Values

The . icon activates a window with dual functionality.

« If you have built a regional body using two horizons and a fault, creating a kind of ‘com-
partment’, this tool allows you to 'flip' this body to create its 'negative'.

» Previous versions of OpendTect had bodies in different formats. This tools can also be
used to 'convert' these various formats into the standard format for 4.6.

e Body conversion - inside-out - B
Input Body  Amplitude anomaly A W @ Select ...
Body v|| B Select ..

O Run || @ Close || (g Help
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4.5.3 Manage Color Tables

The Color Table Manager gives access to the various settings used for data visu-
alization to edit an existing colour table or create a new one.

The manager is accessible from Survey > Manage > Color Tables and from the
right-click menu on the colour table in the 3D scene (See below).

-6219 I:':.EME 1A -
Flipped

Ranges/Clipping ...

Manage ...

Set as default

fr Manage Color Tables - O

Add, remave, change color tables

Colar table Status =

Al Default

Amplitude clas... Own

Amplitude clas... Own

Blue Crwin

Brown 4grades  Default

CCB Default

Chimney Default

Contour Gradi... Default = F
Depth Default

Depth1 Default Segmentation | Mone =

CHI Default

Dip , JEL LIndefined color Transp 100% =
Couble Rainbow Default

Double Tasty Default

£ Default 9 Marker color | [

Remaove ... Impart ... Flip Save as ...

ok || © Cancel | (g Help
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For a full description of the various options and possibilities, please see the fol-
lowing section: Color Tables
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4.5.4 Manage Cross-Plot Data

The crossplot file management is used to rename, remove, merge etc the stored
crossplot data files.

fr Manage Cross-plot Data = =
- Filter |* €

[] Attribute_data

[] crossplot_SD_24Hz_44Hz
[] for export

[] ¥plot merged

[] Xplot-well-Seismic F .
[] ®plot-Well-Seismic-from-Impaort
[] = Xplot-Well-Seismic_copy <

File name: Attribute data.pvds

Location: P:\ODData\F3_Demo 2015%\Features
Size: 1 kB

Last modified: vr 08 apr 2016, 10:39:37
Created by: Cases

Created at: do 21 mei 2015, 10:59:43
Storage type: dlect

Object ID: 100040.33Properties:
Similaritwv [-40.401 Parallel [ 0.55277699. 0.96873701 1 e

Motes:

@rer

Free space on disk: 156.00 GB

[Jis used to rename the selected crossplot data file.
&= |ocks (read only) or unlocks the selected item.

»x/ remove the selected crossplot.
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make the selected crossplot as a default data for crossplotting. If pressed, the
selected item will be bounded by the signs (> Name <).

“® merge another crossplot with the selected one.

To merge two crossplots with different or similar attributes, you need to select a first

crossplot and then after clicking on the “® icon, choose the second crossplot in the
following window:

' Load Positioned Vector Data —

Select Cross Plot Data to merge with %2

Filter *

Aftribute_data A | ]
crossplot_SD_24Hz 44Hz

for export

Xplot merged
Xplot-Well-3eismic
Xplot-Well-Seismic-from-Import
= Xplot-Well-Seismic_copy =

X |

9 OK ) cancel @ Help

..Featuresxplot-Well-Seismic_copy.pvds

. When pressing Ok, opens the window where you have to provide different inform-
ation. If some columns have similar quantity in the two crossplots, it is possible to
specify for each column, which column from the crossplot2 matches a column from
crossplot1, even if they do not have the same name. If there is no match, just select
None, then you can decide to either add the unmatched columns or to ignore them.
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J-ID_lr

Cross Plot Data merging = B

Merge “Attribute_data” with “Kplot-Well-Seismic_copy’

Column matching Xplot-Well-Seismic_copy &
Couple "Similarity [-40,40] Parallel to Selection status b
Couple “Similarity [-40,40] Diagonal to Selection status -
Couple "Down 100ms {Similarity [-40,40] Parallel} to Density b
Couple "Up 100ms {Similarity [-40,40] Parallel} to [1 Criginal Seismics] b
Couple "Down 100ms {Similarity [-40,40] Diagonaly to | [1 Original Seismics] -
Couple "Up 100ms {Similarity [-40 40] Diaganal} to [1 Criginal Seismics] T W

Policy for unused columns of Xplot-Well-Seismic_copy (® AddAll () ignore all

How do you want to match positions? | Mearby match hd

Search within a horizontal radius (m) of |25

and vertical distance (ms) of 4

Replace policy for matching positions | Keep "Attribute_data” -

Undefined Value @ Replace if possible () Keep

Cutput Cross Plot

Then select the matching method:

Exact match: same X,Y,Z
Nearby match: almost same position or same depth.A horizontal and a vertical search
radius have to be provided
Never match, add all new : add all positions, even with same or almost same (X,Y,Z).

v| 6 Select ...

) Cancel | (@ Help

For all of them, the replacement policy for matching positions has to be specified :
take value from crossplot1, take value from crossplot2 or take the average of the
two. Undefined value can be kept or replace if possible.

Once the merging parameters have been defined, you can give an appropriate
name and save it in clicking on Ok.
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4.5.5 Manage Faults

The faults interpreted/imported in the OpendTect project are listed in the Fault Man-
ager with the possibility to perform some basic actions: rename, remove, copy
...etc. The icons are similar to the one from the general selection window.

The manager can be accessed either following Survey > Manage > Faults... or from
the quick launch icon i > Faults.

e Manage Fault = =

O - Filter * €

[ | 143a_Fault ]
[] Faulta

O x e |
[ o

Nr. Sticks: 0 (o

File name: l43a Fault.flt

Location: P:\0DData“F3_Demo 2015%\5urfaces
Size: 2 kB

Last modified: wo 30 dec 2015, 11:57:54

Created by: Cases

Created at: wo 30 dec 2015, 11:50:07

Storage type: dGB

Obdect ID: 100020.498 R

Motes:

@

Free space on disk: 156.00 GB
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Use the top filter to find the wanted element(s) by typing the name or a part of the
name (complete the name with *): for example, to find ‘FaultA’, you can type *A*.

To save or restore a selection, right-click on a listed item and select the wanted
action in the pop up menu.
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4.5.6 Manage FaultStickSets

The faultsticks interpreted/imported in the OpendTect project are listed in the
FaultStickSets Manager (see below) with the possibility to perform some basic
actions: change disk location, rename, remove, copy ...etc. The icons are similar to
the one from the general selection window.

The manager can be accessed either following Survey > Manage > FaultStick-
Sets... or from the quick launch icon i > FaultStickSets.

fe Manage FaultStickSet = =
O - Filter * ¢
[]fss —
[] fss1
[] 8515-Grid-Faultsticks |
[] sticks Marth
[] TODELETE_Testing K

Nr. Sticks: 1 2

File name: £33.f33

Location: P:\0DData\F3_ Demo 2015\Surfaces
S5ize: <« 1 kB

Last modified: wo 30 dec 2015, 12:15:47

Created by: Cases

Created at: wo 30 dec 2015, 12:17:439

Storage type: dGB

Obiect ID: 100020.499 b

Motes:

@rer

Free space on disk: 156.00 GB
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Use the top filter to find the wanted element(s) by typing the name or a part of the
name (complete the name with *): for example, to find ‘SSIS-Grid-Faultsticks’, you
can type *Grid*.

To save or restore a selection, right-click on a listed item and select the wanted
action in the pop up menu.
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4.5.7 Manage Geometry 2D

2D Geometry manager is launched from Survey > Manage > 2D Geometry...

This window is used to manipulate the geometry of 2D seismic lines. The geometry
consists of X-Y coordinate pairs for each trace of the 2D seismic, identified with a
unique trace number (CDP most often). They are generally extracted from the SEG-
Y trace headers or from an auxiliary file during import.

From this manager, the coordinates of already imported 2D data can be altered.
The geometry is separated from the actual 2D seismic data and 2D horizon that are
solely referenced with respect to the trace number (CDP number). As a result the
coordinates of the geometry can safely be edited without having to re-import the 2D
seismic data and corresponding horizons.

fean Manage 2D Geometry = =
]~ Filter |* €3

[] o102 ~ |
] o203

1 102

[] Dip1

[] Dip2

[] Dip3

[] Dip4

[] 1L250

g ILZ50-IL250 v

|

HH X

File name: 0102.geom

Location: P:\0DData\F3_Demo_ 2015\Geometry
Size: <« 1 kB

Last modified: ma 01 jan 1601, 01:00:00

Created by: Cases

Created at: di 26 mei 2015, 09:26:52
Storage tvpe: 2D Geometry

Object ID: 100100.40

Motes:

@

Free space on disk: 156.00 GB
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The icons are similar to the one from the general selection window.
Manage Line Geometry

The Line geometry manager is access by selecting a 2D line in the Manage 2D geo-

metry window (see above) and clicking on the ﬁ icon. In this window (see below),
you can alter any trace number, X, Y values.

¥ Manage Line Geometry — O %

Line Name : Random Line through wells extended

Trace Number X Y ~
1 1 609559.0625 6073660.5
609548.5625 6073683
609538.0625 6073705.5
609527.5625 6073728.5

o N e W M
s I & o IR S S T L

609517 6073751
609506 5 BO73773 5 hd
Z Range |0 /1848 | Step |0.004 |

Import New Geometry

(O OK | @cCancel @ Help

The name of the selected line is specified on top of the window. To edit a field, click
on it and type the new value. Changes will be saved on disk only after pressing OK.
Optionally, the entire geometry of the selected 2D line can be updated by reading a
text file by clicking on Import New Geometry (see section below).

Line geometry import
In the selection window (see below), select the input Ascii file. The input file should
be column sorted with one point per record (line).Optionally, you can display the

input file by clicking on Examine: you will be able to check the values and it will help
you filling it the remaining information.

-431-



# Import New Line Geometry — O X

Random Line through wells extended

2D Geometry File || © Select ...| Q, Examine
File header No header -| | =
Format definition | <Incomplete> | Define

@ Import| € Cancel @) Help

You need to specify the presence/absence of a header and its size if present. The
header, if present, can be of fixed length (number of lines), or delimited on its last
line by a keyword.

The file definition needs to be filed in to know which data corresponds to which
column.

¥ Format Definition — O X

Specify Necessary Information

Trace N

XY ~ Position [col2 2|[col3 2

[] Stop reading at

o oK | © cancel

The =l Define button gives access to the format definition window (see above). You
must specify in the format definition window:

the column numbers for the position: as X/Y coordinates or Inline/Crossline. The
coordinate units must be in the same units as the coordinates of the survey corner

points. Inline/crossline can be used but it is not recommended because of the grid spa-
cing.
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e Optionally the trace number column. It is not recommended to alter (re-specify) the
trace numbers since it may corrupt the already loaded data.

» Optionally, the reading can be stopped at a specific line by providing the adequate
keyword: the reading will stop at the first occurrence of that word.

It is recommended to save the format definition for a later use and QC, by clicking

on the & icon. Predefined and saved file formats can be restored by clicking on the
3
icon.

0 Save format - O X

Enter a name for the format

TreNr Xy

Name for format |TreNr XY

Store for All Surveys -

oK | © cancel
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4.5.7.1 Manage 2D Geometry

This window allows for selection and removal of geometry of data sets. The icon ﬁ
opens a further window to Manage Line Geometry.

b Manage 2D Geometry = =
[a] ~ Filter * €
[] profile22 ~
[] profile23
[] Random Line through wells extended o
[ RL_te_2D

[] seismic_data
[[¥] S515-Grid-Dip1 |

[] SSIs-Grid-Dip2 .
[] 8SIS-Grid-Dip3
[] 8SI-Grid-Dip4 . ﬁ

File name: S5IS5-Grid-Dipl.geom

Location: P:\0DData‘\F3_Demo 2015\Geometry
Size: 13 kB

Last modified: ma 05 mei 2014, 11:49:54&

Created by: demo

Created at: wo 26 mrt 2014, 11:26:34
Storage type: 2D Geometry

Ckject ID: 100100.3

Motes:

@

Free space on disk: 156.00 GB
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4.5.7.2 Manage Line Geometry

In this window, line geometry can be edited on a per-trace, coordinate level.

) Edit Line Geometry — O X
Line Name Dip2 v
ace Numb 3P Numbei X Y ~
1 5 -1 629188.7 ©608468...
2 6 -1 629165.1 6084674
3 7 -1 629141.5 6084666
4 8 -1 629117.9 608465...
= n 1 £70004 2 EN0AGA
Z Range (ms) |0 111848 | Step 4 |
Set new Geometry ...| |Set Trace/SP Number ... Export Geometry ...
o OK 0 Cancel 9 Help

The editing can be done manually, or you may make use of the option 'Set New Geo-
metry".

‘&, Import New Line Geometry - O X

Input Geometry File ‘ | © select ... Q. Examine

File contains geometry for O Single line @ Multiple lines

File header | No header - | | -

Format definition |<Incomplete> ‘ Define ...

Q Import 0 Close 9 Help
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4.5.8 Manage Horizons

Manage either 2D or 3D horizons either via Survey > Manage > Horizons... or via
the “ icon.
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Survey | Analysis  Processing  3Scene  View  Utilities CLAS  Help
Select/Setup ... o= pae-
T BEaaa SETD
Session b -_— e [T
Import » EPOD B - - -1 .
Export *
Manage » |, Aftribute Sets ..
Fre-load * | @ Bodies ..
Exit Color Tables ...
preseemee= |1 (Cross-plot Data .
F ¥ Zslice , Faults ...
® volume ... _
a "~ Random il 11 FaultStickSets ..
1 2D Line B Geometry 2D ...
_— # 3D Horizon| 4%  Horizons 20 ...
~ 2D Horizon *3  Layer Properties ... 0
[ Fault . PickSets/Pol
.Q EaultSticksl 1 FickSets/Polygons
@ Body 4 Probability Density Functions ...
& Well Random Lines ...
1‘:'} Polygon

=y Prestack Ev

[ Annotations

Fom

R

Seismics Prestack

Sessions ...
Stratigraphy ...
Wavelets ...
Wells ...

HarizonCube

Meural Metworks ...

5515
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4.5.8.1 Horizon Manager 2D

To open the Manage 2D Horizons window, navigate through Survey--> Manage-->

Horizons--> 2D... or use the ““iicon from the Manage toolbar. In the left panel of the
window, the available horizons are displayed. It the bottom panel, information on the
selected horizon is displayed (eg. location on disk, date last modified). At the base
of the window the available disk space is noted.

fem Manage 2D Horizon = =
O - Filter | * ‘¥

1 ~
[] 2D DemoD - F54

[] 2D Demo1 - MFS4

[] 2D Demod - Truncation

[] 2D Demof - F58

[] 2D Demao7 - F511

[] 2D_Horizon

[ hjg

[] hor2d

[] 8515-Grid-Base

[] 8515-Grid-Top Y]

X @

LN g

Nr. 2D lines: 4 &

File name: 1.2dh

Location: P:\0DData\F3_Demo_ 2015%\5urfaces
Size: 5 kB

Last modified: do 03 mrt 2016, 14:38:36

Created by: cases’victoria

Created at: Thu 03 Mar 2016, 14:38:35

Storage type: 4dGB

Object ID: 100020.804 =

Motes:

@ e

Free space on disk: 156.00 GB
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Horizons can be renamedli_] , locked €2, removed *ir, copiedlz;l, set as default
or viewed as a dataset group .,

The following window is used to copy horizon surfaces and grids:

fe Copy 2D Horizon - b
Input 20 Horizon k‘é} 20 Demol - F54 v|| 6 Select ..
Trace subselection R: Line 0:6-1448 (463 samples) @ Select ...
Output Surface v|| 6 Select ..

G OK () Cancel @ Help

The top filter is used to filter-out the objects with selected names. For instance, to
display all horizons that start with letter D use "D*".
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4.5.8.2 Horizon Manager 3D

The 3D Horizons manager can be accessed by the menu Survey > Manage > Hori-

* s 3D Horizons.

zons > 3D or by the quick access icon
This manager (see below) allows to have an overview of the interpreted/imported
3D horizons in the current OpendTect project (left panel), with their associated Hori-
zon Data (right panel). In the bottom panel, information on the selected horizon are
displayed (eg. location on disk, date last modified).

Additionally, the available disk space is indicated.

fren Manage 3D Horizon = =

] - Filter | gy’ O = Horizon Data

[] o1 | X
] o2

[1o3

] 04

[]os

[ ] 0B

[] 0_delete_me

[] delme

[] delme2D

[] delmessIs W
< >

X &

Pl

Stratigraphy ... | Relations ..

In-line range: 425 - 425 - 1 &
Cross-line range: 496 - 890 - 1
Z range (ms): 591 - &98

File name: 01.hor

Location: F:\0DData\F3_Demo 2015%\Surfaces
Size: 1 kB

Last modified: ma 23 feb 2016, 15:27:22

Created by: cases wvictoria
Created at: Mon 29 Feb 2016, 15:27:22 v

Motes:

@rer

Free space on disk: 156.00 GB
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Use the top filter to find the wanted element(s) by typing the name or a part of the
name (complete the name with *): for example, to find ‘Demo 2 --> FS6’, you can
type *FS6*.

The basic icons similar to the one from the general selection window are available
for the horizons management with some additional actions (see below).

Copy 3D Horizon

The copy window for 3D horizons differs slightly from the usual copy window. It is
indeed used to copy surface data and grids.

fr Copy 3D Horizon - =

Input Horizon | 01 v|| B Seledt ..

[] =

Calculated attributes

Area subselection 425/496-425/890 (463 samples) @ Select ...

Output Surface v|| B Select...

G OK () cancel @ Help

Merge 3D Horizons
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in] Merge 3D Horizons = =
o

01 ~
[] 02
[] 03
[] 04
[] 08
[] 0B
[ 10 delete me v

Duplicate positions Take average

Output 3D Horizon v|| B Seledt ..
Tied to Level | — B
Base color [l ™ RovalBlue v

9 OK () Cancel g Help

To merge horizons, select the horizons to be merged. In case of duplicate position,
the action needs to be specified: take average, use top or use base. The duplicate
positions will then be handled in the following manner (dashed line portion rep-
resents removed data after merge):

) horizon 1 horizon 1
~ —— T
h\_\*—‘—"- horizon 2 horizon 2
horizon 2
Lke top.. Lise hase.. Take average..

Stratigraphy
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The horizons can optionally be tied to a level, i.e. a regional marker (see below) by
clicking on the Stratigraphy button.

i Stratigraphy = B

Mame  Color Marker ~ I'th

8 delme -— e

9 delm... -— &
10 delm... — B
11 delm... -— &
12 Dem — E

13 Dem... -— ¥ | o

O ok || O cancel

Stratigraphic marker can be assigned to one or more horizons. The horizons will get
the marker color, this will facilitate for example the well to seismic tie.

For more details on how to define stratigraphic markers and the subsequent units
go to Manage Stratigraphy.

Relations

The Horizon relation window is used to resolve conflicts between horizons crossing
each other. Read Horizons .... is used to select all horizons that need checking. The
horizons are then sorted automatically from top to bottom. The Check crossings...
button is used to automatically check the crossings between the listed horizons and
resolve them.
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= Horizon relations - O

Order (top to bottom)

surface constrained by Constraint 1 Read Horizons
S5315-Grid6-382_3D Extension
S3153-Grid6-382_30 Check crossings ..
Surface constrained by Constraint 2

) Close || (g Help

Solving crossing conflicts

To solve crossing conflicts select the horizon that will be modified. The software will
check the number of positions where a conflict exits and modify the horizon by
removing the conflict points or by changing the values to be equal to the overly-
ing/underlying horizon. In the example below, the checked horizons have been
found to cross in 9 positions.

- Horizon relations (Solve crossings) - 0O

‘Surface constrained by Constraint 1° crosses “S515-Gridé-3B2_30 Extension’ at 1459 positions

Modify Horizon | Surface constrained by Constraint 1 -
Modify action @ Shift () Remove
Save Modified Horizon (@ As new () Ovenwrite

Harizon constrained by Constraint 1_edited e Select ..

9 OK () Cancel 9 Help
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To honor the requirement that horizons cannot coincide, the horizons actual pos-
itions are not exactly equal, but they are within one sample position accuracy.

If the lower horizon (red) is selected to be modified, the figure below sketches what
will happen to this horizon if you select shift or remove.

Input Shift Remove

lower lower

/N T/ N T/ N\

lower lower lower
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4.5.9 Manage Layer Properties

B Manage Layer Properties
Define possible layer properties
Available property types Defined usable properties

Density A Compressibility
Distance/Depth Density
Elastic Ratio Elastic Impedance
Electrical Potential Gamma Ray
Gamma Ray Permeability
Impedance Poissons Ratio
Permeability Porosity
Pressure Pressure
Pressure Gradient Pwave velocity
Pressure-Weight = Resistivity
Resistivity Shear Impedance
Sonic travel time Shear Sonic
Temperature Sonic
Time Spontaneous Potential
Velocity Swave velocity
Volumetrics Temperature
Volume Vshale
Other Water Saturation

Store For this survey only v

®

Layer Properties - Definition window is accessible:

by clicking the Y icon in the Layer Properties - Selection window of the Layer Model-
ing module;

via Survey > Manage > Layer Properties... menu.

Available property types: a hard-coded list of available property types.

Please contact support if you would like to extend the list of Available prop-
‘ erty types.

Defined usable properties: a list that contains layer properties available in the cur-
rent OpendTect project. Some of the most commonly used properties are pre-defined
for a user (for example, Acoustic impedance property of the Impedance type).

The type of an existing property can not be changed. A new property of the
*  desired type has to be created instead.
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» Store: a level at which layer properties are stored.

° For this survey only: (default option) properties are saved at the root of the sur-
vey, applicable for all users only for this survey.

o As default for all surveys: properties are saved in the parent Survey Data Root dir-
ectory (where all OpendTect surveys are located), applicable for all users and all
surveys.

o As default for my user ID only: properties are saved to home/.od file, which has
the priority over the two other sources.

The only way to restore the default OpendTect list of properties is to delete
¢ the Properties files at all levels.

Available actions include:

* * Add usable property: select a property type in Available property types list and click
on * to pop up the Property definition window.

« £ Edit usable property: select a property in the list and click on #/ icon (or double-
click on a property name) to pop up the Property definition window.

= Remove usable property: select a property in the list and click on == icon.

The minimum possible list of properties must include at least one log for
¢ each of the following types: Density, Velocity and Impedance.

Property definition window:

“Eﬁ, Property definition — O X

Edit 'Density' property

Name \Density |

Mnemonic RHOB v

Aliases (e.g. 'abc, uvw*xyz')

RHOZ,DEN,ZDEN,RHOE|

Default display color | |l ™ MediumBlue v
Typical value range ‘2 ‘ ‘3 ‘ RHOB ~ glcec (Gram/em3) v
Default value ‘ ‘ Formula ...
[ Fixed definition Formula ...

€3 cancel e
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Name: a unique layer property name.

Aliases (optional): specify possible aliases (useful to associate the correct log to a
property: logs with different names can thus be related to the same property).
Default Display Color: a default color for a log display.

Typical value range: a typical value range for a property with associated units.
Default Value (optional, but recommended): type in a numeric value or click on For-
mula ... to set a mathematical formula in the Math property window (use RockPhysics

library ~ 10 retrieve standard ones). Default Value is used to auto-fill property values

in layer definition windows (see Layer Modeling chapter), and the auto-filled value can
be changed for individual layers.

Fixed definition (optional, but recommended for some properties: see the tip below):
type in a numeric value or click on Formula ... to set a mathematical formula in the

Math property window (use RockPhysics library ~ 1o retrieve standard ones). A prop-
erty with Fixed definition doesn't appear in layer definition windows (see Layer Model-
ing chapter) as it is always auto-computed in the background.

A combination of well chosen Default Values and Fixed definitions can
significantly ease and speed up the modeling process. Default Values
should be preferably set for all properties and should be chosen such that
they roughly represent most of the modeled media. For example, specify
the default density corresponding to encasing shales and later in the mod-

*  eling workflow modify the auto-filled values only for target sand layers.
Fixed definition is recommended for the properties which are defined by
specific formulas (i.e. never modeled directly, irrespective of a geological
setting): Acoustic and Shear Impedances, Vp/Vs and Poisson’s Ratios,
Lambda-Rho, Mu-Rho, etc.

The example below shows Density with a Fixed definition using Gardner's empirical
relation from Sonic values.
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e Property definition -
Edit "Density’ property
Name | Density
Aliazes (e.g. "abc, uww*xyz") | Den,Rho, RhoB RhoZ
Default Display Color | | T MediumBlue -
Typical value range | 2.2 28 gloe (Gram/icm3) -
Default Value 2.5

Fixed definition | 0.31 * (1/5onicy*0.25 Formula ...

@ Ok Q Cancel # Help

Math formulas can be optionally saved for later use and restored via & and
= icons respectively.
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i Math property = =

Value generation by formula for Density

! WathFunctions ~ | sort (Squareroot) v || imsert |
Formula (like den * vel) | 0.31 * (1/Sonic)*0.25 st |
For "Sonic’ use |5unic - | convert to: |s.’m (Seconds/meter) « |

Formula output unit | g/cc (Gram/cm3) b IE
@k || Qcancel || @ Hep |
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4.5.10 Manage Pointsets & Polygons

Manage pointset/Polygon window is accessible:

* by clicking the <=+ icon in Manage Toolbar;
 via Survey > Manage > pointsets/Polygons ... menu.

All pointsets and polygons available in the current OpendTect project are listed
here. The object Type, pointset or Polygon, is given in the middle information area.

) Manage PickSets/Polygons - =
- Fitter |* § 3
[] BrightsSpet P
[] chimneys no
[] chimneys yes o
[] FFsT
[] gas 7~
[] image
: Inner points crossplot anomaly
[[] Merged_UvamManualFickset_Randomig00 |
|:| Quter rim crossplot anomaty Tt
[] pickseti v
Type: PickSet <2000 picks (with directions)= ~
Color: #00ff00 (Lime} RGB=0{2550, HSV=120{255{255
Marker size (pixels): 3
Marker type: Cylinder
File name: Merged_UWQOManualPickset Random1300.pck
Location: I\surveys\F3_Demo_2015_training_wS\Locations
Size: 59 kB
Last modified: Tue 26 Apr 2016, 17:09:14 ™
Notes:
Y

@

Free space on disk: 682 29 GB

Available actions on pointsets/Polygons include:

-451 -



[CJRename.

&% | ock /&2 Unlock (toggle read-only status on/off).

~ Delete.

~ Set as the default object of its type.

- Merge pointsets: several pointsets can be merged into one:

e Merge PickSet — =

Specify sets to merge

[w] ~ Fiter |*

Select PickSet to Merge |:| pol "
[ | Random line through wells

Random1300

[ ] Selected Points from Well
[] Shallow Bright Spot <
[ ] Slumped body
UWQ_manual_pickset

Cutput merged set | Merged_UVQManualPickset Random1800 W 9 Select ...

9 OK G Cancel 9 Help

The top filter is used to filter-out the objects with selected names. For
®  Instance, to display all pointsets that start with letter S use "S™*".
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4.5.11 Manage Probability Density Functions

Manage Probability Density Function window is accessible via Survey > Manage >
Probability Density Functions ... menu.

The manager lists all PDFs available in the current project, allows to view/edit them
and generate new synthetic PDFs with user-defined specifications.

PDFs may also be imported and/or extracted from crossplots.

T

Main uses of PDFs in OpendTect are Bayesian Classification and
stochastic pseudowell modeling in SynthRock. PDFs can also be exported
to a file (ASCIl/RockDoc format) for an external use.
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fe Manage Probability Density Functions = =

O - Filter * €

[] bright ]
[] crossplot exercise 3.3.3 10a
[] crossplot exercise 3.3.3 10a smoothed

[] crossplot exercise 3.3.3 10b o
[] crossplot exercise 3.3.3 10b smoothed ?(
[] Density vs. Sonic

[ 1ow

[] pdf_bright_amplitudes

[] pdf_low_amplitudes ”{}

L2

~
File name: bright.prdf
Location: P:\0DData\F3_Demo 2015\Features
Size: 2 kB
Last modified: di 05 jan 2016, 14:05:30
Created bv: demo
Created at: di 05 jan 2016, 14:08:02
Storage type: dlect
Ckject ID: 100040.19Type: Sampled2D
Dimension 1: 5D 24Hz [-12, 12ms] v

Motes:

@rer

Free space on disk: 156.01 GB

Available actions on PDFs include:

[JRename.

&% [ ock /€#® Unlock (toggle read-only status on/off).
# Delete.

~+ Set as the default object of its type.

" Browse/Edit this PDF.

% Generate PDF.
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OpendTect supports both discrete and continuous PDFs.
Discrete PDF:

can be created in OpendTect in one of the following ways:

° by pressing Generate PDF ™% and choosing either Create an editable PDF filled
with Gaussian values) or (Create an empty PDF to edit by hand

o extracted from crossplots

up to 3 dimensions;

each dimension has a discrete number of bins;

can be browsed, edited and smoothed after creation.

Continuous PDF:

can be created in OpendTect by pressing Generate PDF % and choosing Create a full

Gaussian PDF option;
unlimited number of dimensions;
exists only in the description form, corresponding probabilities are computed on-the-

fly;
only the description can be modified.

Browse/Edit Discrete PDF

A discrete PDF can be browsed/edited by clicking on "¢in the Manage PDFs win-
dow. Names of the variables (dimensions) can be changed in the Names tab, and
PDF values can be browsed/edited in the Values tab. Changes applied in any of the
two tabs will be saved only after pressing OK button. A pop-up window gives the
choice to overwrite, save as new or cancel changes.
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# Edit Probability Density Func.. — &

Edit ‘bright at SD_44Hz [-12, 12ms] = 2500

| Mames Values

Variable 1 5D _24Hz [-12, 12ms

Variable 2 5D _44Hz [-12, 12ms
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#! Edit Probability Density Func.. — ©

Edit ‘bright at SD_44Hz [-12, 12ms] = 2500

Mames Values

2000 G000 10000  1400( ~ f:;
122500 0 0 0 0 f‘nur“
117500 0 0 0 0
112500 0 0 0 0
107500 0 0 0 0
102500 0 0 0 0

W

< >

ok | @ Cancel| | @@ Help

The first icon right of the table (#:) launches a 2D viewer that displays the values
seen in the table in a coloured density display. If the PDF has 3 dimensions, the left
and right arrows may be used to navigate through the bins of the third variable with
increasing and decreasing values respectively.

-457 -



fre Probability Density Function: Density vs. Sonic

2075 2100 2150 00

200

480

450

440

1Sonic Density—»

The second icon (IU\) (in Edit Probability Density Function) performs smoothing of
the PDF data. Weighted average of a central sample with 1/2 weight and N neigh-
bouring samples (excluding diagonal neighbours) each with 1/2N weight is cal-
culated at every bin, where N =2, 4 and 6 for 1D, 2D and 3D PDF. This smoothing is
rather gentle, and can be repeated multiple times for a more pronounced effect.
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4.5.11.1 Generate Probability Density Functions

User-defined

A user defined PDF can be generated by clicking on the bottom icon ('f"f;r) in the Man-
age Probability Density Functions window.

Three types of PDFs can be generated: discrete Gaussian (Create an editable PDF

filled with Gaussian values), continuous Gaussian (Create a full Gaussian PDF),
and discrete empty (Create an empty PDF to edit by hand).

fr Generate a PDF - =
HE Create an editable PDF filled with Gaussian values
[ ] #» Create afull Gaussian PDF

|| HE Create an empty PDF to edit by hand

ah

Mumber of dimensions (variables) |2 =

ok || © cancel| | @ Help

Discrete Gaussian and discrete empty PDF can have up to 3 dimensions, while con-
tinuous Gaussian can virtually contain any number of dimensions. Values of dis-
crete PDFs can be browsed, edited and smoothed after creation since they are
stored in tables. Continuous Gaussian PDF exists only in the description form, the
corresponding probabilities are computed on-the-fly.

Create an editable PDF filled with Gaussian values
The example below shows generation of a discrete Gaussian PDF with 3 dimen-
sions. Required parameters include dimension Names, Value ranges, Number of

bins per dimension, Expectations, Standard deviations as well as Correlation coef-
ficients between all dimensions (except for 1D). PDF is saved by specifying its
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name and clicking OK. It can be browsed, edited and smoothed through the Man-

age PDF window.
= Generate editable PDF
Dimension 1: Name [Vp Value Range 2500
Dimension 2: Mame Vs Yalue Range 1200
Dimension 3: Name |Density Value Range 2200

Mumber of bins per dimension 15 5

Dimension 1 : Exp/Std | 3000 500
Dimension 2 : Exp/Std 1450 100 Correlation 1-=2 |0.65
Dimension 3 : Exp/Std | 2400 100 Correlation 1-=3 |0.75

~ e
3500

1700

2600

Correlation 2-=3 (0.6

Probability Density Function | Vp-Vs-Density_Discrete_Gaussian_PDF = w 9 Select ..

Create a full Gaussian PDF

© oo

The next example shows generation of a continuous Gaussian PDF with 5 dimen-
sions. Dimension Names, Expectations and Standard Deviations are specified in

the Distributions tab:
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Distributions

Wariable name

Vp

Vs

Density

Forosity

Yl

FProbability Density Function | Vp-Vs-Density-Porosity-Yel

(enerate Gaussian PDF

Carrelations

Expectation

300

1500

2400

0.15

0.1

Standard Deviation

500

200

100

0.1

0.05

O ox

v|| B Select...

() cancel

Correlations tab allows to define Correlations by selecting dimensions, setting their
correlation coefficient and clicking Add button. Existing correlation can be selected
from the list and edited by updating its correlation coefficient and clicking Set (Set
button will appear instead of Add), or deleted by clicking theRemove selected cor-

relation icon (*j). PDF is saved by specifying its name and clicking OK. Continuous
Gaussian PDF is stored only in the description form which can be edited through

Manage PDF window.
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e (enerate Gaussian PDF - O

Distributions Coaorrelations

Carrelate With Coefficient

Vp * | Density * | 0.6

...................................

...................................

WVp =-= Density (0.6) S

FProbability Density Function | Vp-Vs-Density-Forosity-Yel W @ Select ...

O ok || © cancel

Windows for generation of 1D and 2D continuous Gaussian PDFs shown below do
not have Correlations tab

Create an empty PDF to edit by hand

This next example shows generation of an empty discrete 3D PDF. Dimension
Names, Value ranges and Number of bins per dimension are required. PDF is
saved by specifying its name and clicking OK. After creating empty PDF, prob-
abilities must be filled in manually by clicking on the icon in the Manage PDF win-
dow and editing the table.
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fe Generate editable PDF

Dimension 1: Mame

Dimension 2: Mame

Dimension 3 Mame

Mumber of bins per dimension

~ o
Vp Yalue Range 2500 3500
Vs YWalue Range 1200 1700
Density YWalue Range 2200 2600

15 |2

Probability Density Function

Vp-Vs-Density_Empty_PDF

a oK ) cancel

From Crossplots

Alternatively, a PDF can be created using the Cross-plot tool by clicking on the P
icon in Cross-plot window . This icon launches a pop-up dialog that can be used for
selecting attributes in order to create PDFs.

Aftribute | Density

\v| Range |1900 | 2400

| Nrof Bing

Attribute |5nnic

'v| Range 350 ' |600

More —=

| NrofBins m

s

=- Less

Output PDF

[v]

The number of PDF dimensions can be set to 1, 2 or 3 by clicking More and Less
buttons. Note that all attributes from the Cross-plot table can be selected. Attribute
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ranges are generated automatically to fit the extracted data distribution. These can
be edited before creating the PDF.
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4.5.12 Manage Seismic Data

Poststack Seismic data should be managed from these windows. There are sep-
arate managers for poststack 3D and poststack 2D. Access these via Survey > Man-

-

age > Seismics... or via the 11’1 icon.

They all use common management icons on their right hand side:

“Change the location of the file on disk

[ Rename
&= Toggle read-only on/off
* Delete

Set as the default object for its kind.

The top filter is used to filter-out the objects with selected names. For instance, to
display all volumes that start with letter S use "S*".
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4.5.12.1 Manage 3D Seismic Data

The 3D Seismic file management window lists poststack volumes loaded in the sur-
vey. Information related to the selected volume is displayed in the central field and
personal/survey-related notes can be added and saved in the bottom field.

%za Manage 3D Seismics

] - Filter |*

Type |All Seismic Data

[ 1 1 Original Seismics CBVS
[ ] 2 Steering BG Detailed SEGYDirect

All Seismic Data

[] > 3 Steering BG Backgrouna=<
[] 3a Steering PCA111 MF225
1 3b Steering FFT225 MF113
[1 > 4 Dip steered median filter <
15 ChimneyCube

[1 6 Wheeler-stratal-slicing

[]1 7a Al Cube Std

] 7b Al Cube from HorizonCube
[1 8a PorosityCube from HC-NN
[] 8b Gamma from HorizonCube
[19-1 Similarity on FEF seismic
[1 9-2 Dip-steered diffusion filter

[] 9-3 Fault enhancement filter
MRl RhnR

In-line range: 100 - 750 [1]
Cross—-1line range: 300 - 1250 [1]
Area: 375.31 (sgq km)

Time range (ms): 0 - 1848 [4]
Storage: 16 bit signed

File name: 1 Original Seismics.cbvs
Location: C:\surveys\F3 Demo 2020 training v/\Seismics

Size: 541.78 MB
Last modified: Mon 19 Dec 2011,

09:46:40

§|

Free space on disk: 149.60 GB
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Alongside the standard actions (change disk location, rename, remove etc), the
user may also =) Copy the volume to another volume (different size, format,

sampling rate, ...), “® Merge several overlapping or consecutive volumes and/or #
Browse in the file.
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4.5.12.1.1 Copy Cube

Any volume can be copied &l into a new volume. The Volume subselection defines
the selection of the input cube to be copied and the Format/Scaling sub menu
allows to specify how to store the new cube. Rectangular volumes are not required
by OpendTect. Therefore null traces are dismissed by default. They can be added
back with the Null traces > Add, within the inline/crossline range of the input volume.
Larger volumes can be obtained while using the Null traces > Add option and the
volume subselection menu.

Input Cube @ @ 1 Original Seismics * | © Select ...

Volume subselection 100/300-750/1250 (463 samples) ©) Select ...
Mull traces |Discard v|
v| Scale values:  Shift/Factor 0 1
Output Cube Original Seismic Copy - | ) Select ... ‘ "f.."ICEIVS v|
Execute in Batch Options

[ ) Run H (0) Close H @9 Help |
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| 4 Copy cube == SETS ™ X
Input Cube @ 2 Steering BG Detailed -

Component(s) [Inline dip v]
Volume subselection 100/300-750/1250 (463 samples)
Mull traces [Discard ']
[C] Scale values: ~ Shift/Factor |0 1
Output Cube Inline dip v [ © Seleat ... | |cBVS - |
["] Execute in Batch Options

(Grn ][ © 0o ][ @b

If the input cube is multi-component (e.g spectral decomposition cube with different
components, right), an option will be available allowing the user to choose between
all available components. All components is the default setting.
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4.5.12.1.1.1 Input Selection

Py
@D

Select Input Cube

Filter |*

1 Original Seismics ~ |
2 Steering BG Detailed

3 Steering BG Background
3a Steering PCA111 MF225
3b Steering FFT225 MF113
4 Dip steered median filter
5 ChimneyCube

6 Wheeler-stratal-slicina

Hy
=} &

v

eCanceI e

..._v7\Seismics\1_Original_Seismics.cbvs

The input selection for copy cube can be done from the list of stored cubes or from:

B ,
#6-r SEG-Y directly

ra

= PetrelDirect link

The stored cubes in this list can be, as is standard on all input selection Uls:
[Jrenamed

&= [ocked/unlocked, or

E deleted.

Users also have the option to filter the selection using the topmost dialogue box.

-470-



4.5.12.1.1.2 Volume Sub-Selection

.'-u‘;—l

Specify positions

In-line range

Cross-line range

Time range (ms}

Yolume subselection |Range

100

300

4 F

4 F

Positions - O

v 8
750 = step |1 =
1250 5| step | 1 =
1848 5| step |4 =
OK Cancel Help

This standard menu is available when importing/exporting a volume, line, or hori-
zon, copying a cube or horizon, or processing an attribute.

In all those processes, the output might be limited with respect to the available input

data. The limitation may be:

A rectangular part of the survey, possibly with a larger horizontal and vertical stepout
An area limited by an OpendTect polygon. The area within the polygon can be as well
by decimated horizontal by using larger stepouts

A table of positions from an OpendTect pointset or from a text file. The text file should
contain inline and crossline values without header

All: This last option will output the maximum number of trace with respect to the avail-

able data and possible stepouts

The use of larger vertical stepouts will cause the data to be decimated in the given dir-
ection. Please note that an anti-alias filter (using the frequency filter attribute) should
be applied before decimating data. The copy-cube does not do it.

The use of smaller vertical stepouts will cause the data to be interpolated with a poly-
nomial interpolation. This is mostly appropriate for seismic data.

Volumes tagged as Vint, Vrms or Vavg are not using a polynomial interpolation of the
input amplitudes, as soon as Z start, Z stop and/or Z step are changed. Instead they
are converted to the corresponding time-depth relation that is linearly interpolated (ver-
tically), before back converting the interpolated TD function to the input type.

-471 -



» The copy-cube option does not do lateral interpolation of the data (but it can decimate).
Use the Velocity gridder step of the volume builder to laterally grid a coarse volume.
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4.5.12.1.1.3 Format & Scaling

Storage |3 - 16 bit zigned

Scale values:  Shift'Factor

Adjust Z range to survey range l::]l es @ Mo

Optimize horizontal slice access l::]l es @ Mo

This standard menu allows the change of the following elements:

Change between storage type. Please note that this might clip your data.

Scale the values given a linear equation.

Adjust the Z range to the survey range by repeating the bounding samples up and
down.

Optimize the horizontal slice access. This will change the sorting mode in the volume
on disk, and will cause inline/crossline accesses to be significantly slower based on the
volume size.
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4.5.12.1.1.4 Output Cube

Py
@

Select Output Cube

Filter *

1 Original Seismics ~
2 Steering BG Detailed

3 Steering BG Background
3a Steering PCA111 MF225
3b Steering FFT225 MF113
4 Dip steered median filter
5 ChimneyCube

6 Wheeler-stratal-slicina

Write to £ CBVS v

=@ [

Storage 0 - auto v

1 Optimize for Z-slice viewing

QCancel e

Name ‘

This standard dialogue box allows the user to name the output cube and select its
properties.

The icons on the right, specifically permit the user to:

[ Jrename

== [ock/unlock, or

E delete

Write to allows for outputting as either CBVS (OpendTect's internal format) or SEG-
Y.

Storage gives the following options:
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Storage |0 - auto v
0 - auto

1 -8 bit signed

2 - 8 bit unsigned
Name 3. 16 bit signed

4 - 16 bit unsigned

5 - 32 bit signed

6 - 32 bit unsigned

7 - 32 bit floating point
8 - 64 bit floating point
9 - 64 bit signed

Optimize for Z-slice viewing processes the output cube in such a way that it allows
for faster scrolling through the volume in the vertical dimension.
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4.5.12.1.2 Merge Files

The “® icon is used to merge sub-volumes into one single volume. OpendTect pro-
cessing time can be reduced by distributing automatically or manually batch jobs
over multiple computers.

When merging two cubes, the duplicate traces can be stacked when merging e.g.
two seismic cubes (the merging cube will reduce noise) or the traces of the first
cube can be used. Priorities are set in alphanumerical order, as the volumes appear
in the manager from top to bottom.

Select the input files from the multiple entry list and specify the Output file name.

The user can remove the original files at a latter stage (use the Remove button # in
the seismic file manager).

4 Seismic file merging | — || = ||i&|

Specify input/output seismics

. Filter | *

Input Cubes tf_lux_fixtest_DELME p
Welocity model (INT)
Welocity model (RMS)
V| Vint

WVoxel Test

Wheeler Similarity
~Proc_dgb101_4084
~Proc_dgh39_22277

SEL

i3
[l

Duplicate traces (@ Stack Use first
Wolume subselection |- E) Select
Mull traces (@) Discard Pass
Scale values:  Shift/Factor

Output Cube | Merged Vint IEI £ Select . 'f._"ICEIVS |E|
l O ok H () Cancel H @9 Help ‘
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4.5.12.1.3 Browse & Edit Cube Locations

Cbvs files can be browsed/edited (edit the cube locations, positions, trace samples,

etc) by pressing the ® icon. In the window that pops up (see below), sample values
can be changed by editing any cell (similarly to an MS Excel sheet). Editing is dis-
abled if the cube is write protected.

"ir‘:’t:* Browse 3D Volume '4 Dip steered median filter' ‘i/‘ﬂ/‘&/
E Eg' * * l“j-‘i--:: Mrtraces 571
i 100/325 | 100/326 | 100/327  100/328  100/329  100/330  100/331 1UU.FSI_fI

] 0 0 0 0 0 0 0 0

4 0 0 0 0 0 0 0 0

8 0 0 0 0 0 0 0 0

12 0 0 0 0 0 0 0 0

16 0 0 0 0 0 0 0 0

20 0 0 0 0 0 0 0 0

24 0 0 0 0 0 0 0 0

28 0 0 0 0 0 0 0 0

32 0 0 0 0 0 0 0 0

3B 0 0 0 0 0 0 0 0

40 0 0 0 0 0 0 0 0

44 0 0 0 0 0 0 0 0

448 0 0 0 0 0 0 0 0

a0 a%a 167 n 47 £29 n 1947

< | 11l ' »

@0k ] [@oms ][ @ror ]

-477 -



Several options are available:
Ly 1]
1 Brings you directly to a new position (inline/crossline).

6 Check selected trace information like: x/y coordinates, inline/crossline, vertical z
ranges, number of samples.

£

= Switch to browse through Crosslines (and back to Inlines)

# Step a preset number of inline/crossline positions to the left.
g Step a preset number of inline/crossline positions to the right.

= View the currently highlighted trace(s).

-478 -



4.5.12.2 Manage 2D Seismic Data

2D surveys in OpendTect are grouped in datasets. These datasets have their own
manager (shown below), separate from the Manage 2D Seismic Lines window.

'ir':‘t} Manage 2D Seismics
]~ Filter *

-
b

=Sl

20 _mmp_test

20 seismics_test

= Seis <

Seis 2

Seis 3

Steering

steering

Steering 2

Steering 3
Steering_FFT_Standard_3-3
Steering_FFT_Standard _3-3 2
Steering_FFT_Standard _3-3 3
Wheeler_Seis

3 &
|

WP Xe s

Mumber of lines: 11

Directory name: Seis

Total size on disk: 11.71 MB

Mumber of files: 11

Last modified: do 30 apr 2015, 13:45:13

Created by: demo

Created at: wo 26 mrt 2014, 11:26:35
Storage type: CBVS

Ohiect 0100010 118

111

Motes:

Free space on disk: 85.10 GB
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In addition to standard rename/delete options, the following actions can be applied
on datasets: "= Copy all or part of the dataset to a new dataset, *, Access the 2D

Lines Manager (alternatively, double-click on the dataset name), L' Dump the geo-
metry (positions) to a text file.
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4.5.12.2.1 Manage 2D Seismic Lines

Accessed via the 'Manage 2D Seismics' window, either by double-clicking on a data-

n

setname or viathe " iicon.

[

' Manage 2D Seismic Lines = hE T

] - 2D lines

SSIS-Gnd-Dip1
SSIS-Grid-Dip2
SSI5-Grid-Dip3
SSIS-Grd-Dipd
SSI1S5-Grid-Strike
S5I15-Grid-Strike2
SSIS-Grid-Strike3
SSIS-Grid-Striked
SS5I15-Grid-Strikes
SSI1S-Grid-Strikeb
Well correlation-Line

)X

I
O ®

Details for line: S515-Grid-Dip1

Mumber of traces: 674

First trace: 13 (613465.6,6073861)

Last trace: 686 (629335 4 6079434 5)

Z-range: 0 - 1648 [4]

Location: pA\ODData\F3 Demo 2015\Seismics\Sels
File name: Seis*3.cbvs

File size: 1.21 MB

Last modified: di 14 feb 2012, 15:50:28

| ) Close || aHeIp |
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Lines can be renamed (J) and deleted (*'). The following actions can also be
made on the lines: ¥ Merge of several lines to a new line, < = Extraction (pro-
jection) from 3D volumes along the 2D lines, G- Export of the geometry to
GoogleEarth.
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4.5.12.2.1.1 Merge 2D Lines

Two 2D lines can be merged together to create a single 2D line. The %V icon opens
the merging window. The merge can be either of 2 lines with about the same geo-
metry, or to append two (consecutive) lines to each other.

Merge two lines into a new one

First line |3315 Grid-Dip1

Add | 5515 Grid-Dip2

Merge method |Match trace numbers

Duplicate positions @ stack {:} Uze first

New line name | 5SIS Grid-Dip1,2]

There are three alternative merging methods:

» Match trace numbers: Assumes the lines are at the same location, containing different
attributes to be stacked and referenced using the same trace number array.

» Match coordinates: Same as above, but with different trace number arrays. Then the
match will be based on coordinates, with a search radius to match the traces. Please
note that traces will be renumbered in this mode.

» Bluntly append. Append the line specified at the "Add" field line after the "First line".
Please note that traces will be renumbered in this mode.
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4.5.12.2.1.2 Extract 2D Attributes from 3D Volumes

L1}
This extraction tool, started from the “a icon, can be used to project a 3D volume
onto 2D lines. This allows then to display the 3D volume along the lines, and to use
the data from the 3D volume with 2D lines in the 2D attribute set.

fe Extract 2D data from 3D = B
Input Cube ‘“',l=> 4 Dip steered median filter W @ Select ..
select 2D lines Mo lines selected © Select ..
Cwutput 20D Data (attribute) W @ Select ..

O OK () Cancel @ Help

All lines may be processed, or a selection of lines made in the lines manager before
going to this window. The settings are trivial: the 3D volume must be selected and
an attribute name must be provided.

Please note that the polynomial interpolation does not fit an application of this tool to
3D seismic data.
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4.5.12.2.1.3 Export 2D Geometry to Google Earth

This window (see below),launched with the G icon, is to export the 2D lines geo-
metry in to a *.kml file. Different methods are supported (Start/End or both etc.) for
labeling the line-names in the Google Earth file. The line color field is also editable.
The width represents the thickness of the lines. The Output file field specifies the
output location and name of the exported file (Format - kml).

specify how to export

Export (@ Al () Selected line

Put line names | At StartEnd

Line color | | | width | 20

Dutput file {[age_20_Seizsmic_Lines. kmi

Export the 2D lines in a Google KML file.
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4.5.12.2.2 Copy Data Set

This utility window can be used to copy (backup) a data set.

“ Copy 2D Seismic Data BN Fol ™=
Input 2D Data (attribute) @ Seis E
Select Line to copy |2 lines
|:| Scale values Shift/Factor
Output 2D Data (attribute) Sais Copy v] @ cBvs v
D Execute in Batch Options

| @O0k || ©@cancel |[ @Hep | |

Pressing on the select button of the first line will allow the selection of which line(s)
should be copied to the new data set:

# Select 2D Lines =1 =R <
-
Select Lines : 5315-Grid-Dip1 i
L S515-Gnd-Dip2 o
i 5515-Gnd-Dip3 =
SSIS-Grid-Dipd [

V| SSIS-Grid-Strike1
|| S5IS-Grid-Strike2
SSIS-Grid-Strike3

T 2218 Cnhd_Strikad ”
Trace Range & = 994 =
Time Range (ms) 0 = 1848 = |a‘5l.|]|]|‘!,|' to all Iines|

| QGHI || () Cancel || ﬂHeIp |
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4.5.12.2.3 Dump 2D Geometry

With this module, accessed via !C an ASCII file with the geometry of one or several
2D lines can be generated. By default, the output file contains trace numbers and
X/Y locations.

This export facility may be very practical if you want to generate a base map from
2D lines for a different software package.

Input Data Set

|:| One line onhy

Output file
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4.5.13 Manage Seismic Prestack Data

Prestack seismic data should be managed from these windows. There are separate
managers for prestack 3D and prestack 2D. Access these via Survey > Manage >

Seismics Prestack... or via the 111 icon.

They all use common management icons on their right hand side:

Y Change the location of the file on disk

[ Rename
&= Toggle read-only on/off
* Delete

Set as the default object for its kind.

The top filter is used to filter-out the objects with selected names. For instance, to
display all volumes that start with letter S use "S*".
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4.5.13.1 Manage 3D Prestack Data

This window is opened via Survey > Manage > Seismics Prestack > 3D...

- Manage Pre-Stack Data
O - Filter * ¢
[ ] IMF CEEMD Components Pre-Stack
[] synthetic_Prestack_for_Bart
[] testimf436
SEL
£

X a/[]] @

= @D

Total number of gathers: 0
Inline range: 0 - 0
Crossline range: 0 - 0O

Time range (ms): 0 - 1848 [4]

File name: IMF CEEMD Components_ Pre-5tack.mcps

Location: P:\0DData‘\F3_ Demo 2015%\Seismics

Size: < 1 kB

Last modified: ma 24 feb 2014, 16:10:24

Created by: demo

Motes:

Free space on disk: 156.01 GB
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Most options are common to the other managers: change file location, rename,
lock, delete. 'Notes' may be anything of interest to the survey and may be added to,

edited and saved multiple times.

The options copy cube and merge blocks of lines work similarly to the 3D poststack

seismic manager.

fre) Copy Prestack Data

—y

Input Pre-Stack Data Store 5% dF CEEMD Components Pre-3tack w @ Select ..

8 Select ..

Vaolume subselection [0/0-0/0 (463 samples)

Offset range (m) 0

Cutput data stare

O ox

fre Merge Prestack Data

Select data stores to merge into one

[a] -
IMF CEEMD Cg| Select %I:i?:i?.;e
[ ] Synthetic_Pres '
[] testimf 435 - 4+
- 4
£ >

Duplicate traces (® Stack () Use first
Area subselection |-

Cutput data staore

O ok




Prestack data stores are present on the disk in a folder of the same name within the
survey ("Seismics" sub-folder). This folder contains one file per inline for quicker
access, with auxiliary files. The manager will display information about the entire
prestack data store: Folder name, number of files etc.

A prestack specific option, accessible via ", allows creation of a prestack data
store from two or more poststack volumes. This can be used to create prestack data
from a partial stack volume for AVO attributes extraction. A specific offset must be
set in front of each volume.

e Edit/Create MultiCube Prestack data store - O

Available cubes sed cubes

1 0riginal Seismics A
123456

£ Steering BG Detailed

2 Steering BG Detailed | 4
3 Steering B3 Backgro

3b Steerina FFT225 MF ¥
£ >

4

Lise all attribute components

Offset (start/step) (m) O 100

Cutput data store |MF CEEMD Components Pre-3tack w @ Select ...

Q) ok | © cancel | () Help

This option may also be employed in creating a multi-component cube for attributes
with more than one component. For example, using this option, a user may create a
multi- component Spectral Decomposition cube with each of the included fre-
qguencies given a pseudo-offset value. In the example (below), a multi-component
Spectral Decomposition cube has been created, and for simplicity, the pseudo-off-
set used is a multiple of the frequency component. [The actual value used in these
pseudo is irrelevant in this case, affecting only the width of the prestack display
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(which can be altered by right-clicking on the prestack displayed in the scene and
choosing 'Properties..."]

frl Edit/Create MultiCube Prestack data store = =
Available cubes Used cubes

1 0riginal Seismics A 1 0Original Seismics

123456 123456

2 Steering BG Detailed 2 Steering BG Detailed

2 Steering BG Detailed with planarity 2 Steering BG Detailed

3 Steering BG Background 2 Steering BG Detailed with planarity

3b Steering FFT225 MF113 2 Steering BG Detailed with planarity

4 Dip steered median filter 2 Steering BG Detailed with planarity

5 ChimneyCube 3 Steering BG Background
Wheeler-stratal-slicing 3b Steering FFT225 MF113

7aAl Cube Std

7bAl Cube from HorizonCube *

8a PorosityCube from HC-MM

2b Gamma from HorizonCube *

9-1 Similarity on FEF seismic

9-2 Dip-steered diffusion filter

9-3 Fault enhancement filter

9-40 Steer BG Det (Original Seis)inl 3%
9-41 Steer BG Backar (Original Seis)ir
9-42 Steer BG Det (Filtered Seis)inl 37
9-43 Steer BG BackGround (Filtered S¢
9-50 Steer FFT (Original Seis)inl 375
9-51 Steer FFT (DSMF Seismics)inl 33
9-51 Steer Event (DSMF Seis)inl 375

4 >
Use all attribute components Inline dip -
Dffset (start/step) (m) | 3600 frequency = 36 Hz
Qutput data store | IMF CEEMD Components Pre-Stack W @ Select ...

) Cancel| | @ Help

No new file is written to the disk. Therefore deleting a poststack volume used in the
prestack data store will cause problems. Please use same option to remove or
modify the previously set multiple volume selection.
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4.5.13.2 Manage 2D Prestack Data

This window is opened via Survey > Manage > Seismics Prestack > 2D

fes Manage Pre-Stack Data = =
L]~ Filter |* ¥
—
L8
Fa
Motes:

@rer

Options found here are common to the other managers: change file location,

rename, lock, delete and set as default. 'Notes' may be anything of interest to the
survey and may be added to, edited and saved multiple times.
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4.5.14 Manage Sessions

Sessions in OpendTect are generally used to save and to retrieve the specific set-
tings of a scene. This can help the user to resume work from previous settings.

These sessions can be managed via: Survey > Manage > Sessions...

Sessions will save all settings of the displayed elements, and they can be
saved/restored at any time from Survey > Session.

- Manage Sessions = =
]~ Filter * £
[]1 "
[] 20160224
[[] CB_test 504 [ 1]
[] CB_test 506
[] DELETE_BugTest ~
[] delme
[] demo Attributes & Meural Networks
[1 demo HorizonCube 30 ¥
File name: l.sess
Location: P:\ODData\F3_Demo 2015%\Misc
Size: 4 kB
Last modified: do 25 feb 2016, 11:11:51
Created by: ding
Created at: do 25 feb 2016, 11:12:08
Storage type: dGB
Object ID: 100070.223
Motes:

@

Free space on disk: 156.01 GB
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The following options are available:

[CJRename
E® Toggle read-only on/off
® Delete

Set as the default object for its kind.

The 'Notes' box is a free-text field where you may add notes related to the session, if
desired, and save them.
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4.5.15 Manage Stratigraphy

The Manage Stratigraphy window can be launched with the E. icon from
OpendTect Manage toolbar or via Survey > Manage > Stratigraphy... This window is
designed to arrange the stratigraphic markers and the geological sub-units. It is
used as base for the Layer Modeling.

The first time you open the manager, a pop up window gives the options to either: 1)
build a new stratigraphy from scratch or 2) to open an existing one (North Sea or
Simple Reservoir). These two saved stratigraphy description are saved by default in
another type of format. If edited, the edited version will be saved as classical strati-
graphy description. Once the selection has been done, it is set as default. To re-

access the selection window click on the'_| icon to create/open a new description.

The user can create a specific information about the project and the different
regional markers of his/her interpretation. This window is organized as units/sub-
units bounded by different stratigraphic markers. Markers are assigned to the cat-
egory the most on the right of the stratigraphic column. Depending upon user's
description, markers can have the same name as seismic horizons or well markers
and the units the names of epochs/eras.

To start, the user has two ways to display the stratigraphy tree: the time view and
the tree view. The time view is chosen to display the absolute geological time while
the tree view shows an overview of unit/sub-unit as leaves.

= Manage Stratigraphy - =

File

— #% JgB?2E@EE S 9 9«

anuperGroup - Group ] smber olggies Description Boundaries Regional markers
BNOZ0IC FES

L
iy ||

122 =
- o A
500 . -

Display between Ages (My) 0 2000 Wiew
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Stratigraphy window: The time view

=)

File

— 4% g ? Exsia

Manage Stratigraphy

.

Unit Description

Cenozoic Era
Meogene
Pliocene
Piacenzian
Undef
Zanclean
Undef
Wiocene
4 Messinian
Undef
Tortonian
Undef
Serravallian
Undef
4 Langhian
Undef
Burdigalian
Undef
Aquitanian
Undef
4 Quaternary
Pleistocene
Late
Undef

Regional markers

— None —

Stratigraphy window: The tree view

. Regional Markers:

The regional markers can be associated to boundaries of stratigraphic units. These
markers are added on the right-hand panel. Right click on ---None--- in the regional
markers panel. And in the pop-up menu select the Create New... option. In the
CreatelLevel window, write an appropriate name for the stratigraphic marker and
optionally provide the color. Press Ok to add the marker. They should have a coher-
ent name. In the Well Marker Manager, markers can be linked to a regional marker
and will be then renamed after it.. The inserted marker can then be assigned/linked
as a top and base of the stratigraphic unit.

b Create level - ':'

Mame

Color | |l | | ™ RoyalBlue

()oK | © Cancel| | @ Help
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2. Stratigraphic Units:

On the left hand side of this window, the units are classified in a way that the top and
base of each unit belong to certain marker. For the initial unit, right-click on <Click to
Add>, the stratigraphic unit editor will pop up:

fre Stratigraphic Unit Editor - B
Edit the unit properties
Mame |=MNew Unit=
Description

Color | [l | B OliveDrab v

Time range (My) [412,0-= 416 G-+

Lithologies [#J7)n gef ~ || £ Edit_.

[ ] sand
[ ] shale

[ ] limestone
[ ] dolomite

[ ] halite
[ | anhvdrite >

()oK | @ Cancel| | & Help

In this window, give a name of the unit area, the description, color, the age and litho-
logy.

The minimum requirement for creating a new unit is simply to define the name.
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To add a lithology: Click on "Edit" then give the name, and optionally specify poros-
ity then Add as new, click on Ok.

fe Manage Lithologies - O
Undef Mame |Lndef [ ] Porous
sand
shale White -
limestone
dolomite gﬁdd as new
halite
anhydrite 1 Rename selec

ﬁ Remaove Las
() Close | &9 Help

To add a sub-unit, right-click the unit name and select Create sub-unit, and define it
in the same manner as a unit. Description and lithology of the unit can be added
now or edited later.

fem)
Actions
4 k4 EF
t . &
LInit Description
- E'"lr . NLFF
Create sub-unit...
: Subdivide unit...
=M C  Properties... CK
E =B Remove CKEK
o M Crets - K
. Assign marker bounda
=Y e ° L CK
. = M Ommenlanden CKGR
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Stratigraphic unit properties: Properties such as unit/sub-unit description and
lithology can be defined or edited by right-clicking on the unit/sub-unit name and
selecting Properties. A unit/sub-unit specific lithologic name can be entered directly
into the Lithology field. For lithologies that may occur in multiple units/sub-units, a
lithology can be defined and made universally available by clicking the Select button
next to the Lithology field. In this Select Lithology window, the lithology type can be
named, and added to a list that will be made available for all units/sub-units in this
session. (Depending on your Save settings, these lithologies can be available out-
side of this session.) These options can also be defined when the unit/sub-unit is
first added.

fre Stratigraphic Unit Editor - =
Edit the unit properies
Mame <=MNew Linit=
Description

Calar Feru -

Time range (My) 45,0005 5,000'%

Lithologies T_Iﬂ Undef # Edit ...

sand
shale
[ ] limestone
[ ] dolomite

[ ] halite
[ | anhvdrite ~

O oK () Cancel @ Help
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Save as: The defined stratigraphy can also be saved at different levels, e.g. Survey
levels, OpendTect data level, User level, or Global level. For instance, if it is saved
at Survey level, the stratigraphy will only be available for this survey. Alternately, if it
is saved at a higher level, it will not be limited to only the survey in which it was
defined.

#® Save Strat.. — O

Save the stratigraphy at:

Survey level
OpendTect data level
User level

Global level

) ok | © cancel

Assign Marker boundary:
This option links the regional markers with stratigraphic units. Right-click on bound-

ary or unit/sub-unit then click on Assign marker boundary select regional markers
top and bottom that are the appropriate boundaries for the unit/sub-unit.

& Link Marker to 5ta... — &

Select marker |test -

O ok || © cancel| | g Help
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4.5.15.1 Manage Lithologies

The Manage Lithologies window can be launched by clicking on the “ jcon in the
main Manage Stratigraphy window. It allows to define the list of lithologies possibly
present in the stratigraphic column. This list is then available when defining the dif-
ferent units of the stratigraphy. For Layer Modeling, the lithologies listed for each
units are used in the layer description.

Py

Lindef
sand
shale
limestone
dolomite
halite
anhydrite

Manage Lithologies - =
Mame Undef [ ] Porous
White -
o Add as new

O Rename select

% Remaove Las

©) Close || g Help

Following tasks can be performed:

Lithologies can be added or removed

Lithologies can be renamed

Lithologies can be ascribed various colors

Lithologies can be specified as Porous/Non-Porous by toggling on/off Porous (this is
used if fluid substitution is carried out in further analysis with SynthRock plugin)
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4.5.15.2 Manage Contents

Manage Contents can be accessed by clicking on the & icon in the Manage Strati-
graphy window.

# Manage Contents — [

Define special layer contents

il Qﬁudd content ..
5as - : :
Edit Properies

= Remove conte

4 Move Up

¥ Move Down

) Close @ Help

This option is used to define a set of fluid contents. Afterwards, fluid(s) from the list
can be assigned to lithologies for each layer when defining Layer properties for
Layer modeling.
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4.5.15.3 Layers & Synthetic Modeling

The == icon starts the Layer/Synthetics modeling feature.
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4.5.16 Manage Wavelets

This window is available from the Survey > Manage > Wavelets... menu and from

the Ay icon. It provides management tools for wavelets. The left panel shows the
available wavelets. The selected wavelet is visualized on the right panel. The stor-

age information of the active wavelet is shown in the lower panel.

Free space on disk: 120.11 GB

5“* Manage Wavelets ]
[ ~ Filter |* ‘ € BLI_wavelet_18degree
1 BLI_wavelet 18degree - o
[ BLI_wavelet_28degree 0.3
[1 BLI_wavelet_8degree 1] !
[ Ricker_20Hz E o 0.2
el O Ricker_30Hz = o
[ Ricker_40Hz A 3 01
[1 Ricker_50Hz a
[ > stat 120 < > 5 of
[1stat_120_raw
-0.1
-50 -25 0 25 50
L | g
e. N waﬂ aﬂ ‘l* Time (ms)
@ Number of samples: 31 »
Sample interval (ms): 4
Min/Max amplitude: -0.13178/0.32722
Average phase (deg): O
File name: BLI wavelet 18degree.wvlt
Location: C:\surveys\F3 Demo 2020 training v7 DGBl1l7\Seismics
Size: < 1 kB
Last modified: Mon 19 Oct 2020, 10:47:06 v
QCIose

The following actions can be performed:

The Filter is used to filter-out the objects with selected names. For instance, to dis-

play all wavelets that start with letter W use &quot;W*&quot;.
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Options:

Alongside the standard 'Manage' options (Rename, Lock, Remove and Set as
Default), you may also, via this window:

@ Display a wavelet's properties dialog:
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Wavelet 'BLI_wavelet_18degree' Proper... — O X

0.3 /ﬂ'\
0.21
: n
g®]
= 0.1
ey
E R
-0.11 . . . WA |
-50 -25 0 25 50
Time (ms)
1.
0.757
Q
®]
2 0.5
(@R
£
0.257
0 10 20 30 40 50 60 70 80 90 100 120
Frequency (Hz)
180
135
— 901
[ 2]
g 45
g 0
=)
g 45
ng -90
-135;
-1805740 20 30 40 50 60 70 80 90 100110
Frequency (Hz)

| | o



“~ Change polarity
Y

=" Manually rotate a wavelet

A Taper a wavelet:
= Taper 'BLI_wavelet_18degree’ — O X
Taper ® Time O Frequency
‘\ 0.3

2 \ 0.2
=2
g‘ \ 0.1
<
E’_ \ /\,//RO
@

-0.1

25 50

1

[0.75
o
< 0.5
c
®
o

0.25

75 100
Frequency (Hz)
Taper Wavelet (%) m 0 mute zero frequency
Do @

> COLOP: Design an operator for coloured inversion, spectral blueing
and spectral whitening.

Additional options are available below the list of Wavelets:
¢. Import a wavelet from another survey
5 Import a Wavelet from an ASCI| file

<% Create a wavelet of type Ricker or Sinc
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Stack Wavelets

ﬁ.& Extract Wavelet from 2D or 3D data
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4.5.16.1 Import Wavelet

When clicking on the Import button, the import wavelet dialog box pops up. Please
follow the instructions in Import Wavelet section.

fes

Input ASCII File

Import Wavelet

© select...| O Examine

File header

Format definition

Mo header v | [

=lncomplete= | Define ...

Scale factor for samples

Wavelet
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4.5.16.2 Generate Synthetic Wavelets

el Create Wavelet

Specify wavelet creation parameters

Wavelet type (® Ricker () Sinc
Central Freguency (Hz) 25
Sample interval (ms) 4

Peak amplitude |1

Wavelet v|| & Select ..

) ok || © cancel

Generate a wavelet

Two types of synthetic wavelet are available - "Ricker" and "Sinc".
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4.5.16.3 Statistical Wavelet Extraction

Statistical wavelets can be extracted from the seismic data.
The User first needs to choose the input seismic, i.e 3D volume or 2D line.

If 3D seismic is selected, the following window pops up:

frmd Extract Wavelet - B
Input Cube bil=> 4 Dip steered median filter W @ Select ...
Area subselection | 100/300-750M1250 (463 samples) 9 Select ...

Vertical Extraction () Zrange (® Horizons
Horizon | 01 v|| B Select..

Select (@ On Horizon () To a 2nd Horizon

Extra Z (ms) [-192 5| 192 =

Wavelet length (ms) |[120 =

4k

Taper length (ms) 20

4k

Phase (Degrees) 0

Wavelet v| & Select..
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It is recommended to use a sub-selection of the seismic data, e.g. every 10th
inline/crossline, and to use horizons to guide the extraction. The extract length of
the seismic data should be at least 1 second TWT.

The wavelet length should never be too small (min 50ms), or too large (200ms

max). A rule of thumb is that the first side lobe should be fully contained in the wave-
let.
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—

oo

The extraction is performed using the following workflow:

. Seismic traces are extracted and tapered

The auto-correlation of the seismic traces is computed, using the length of the desired
wavelet

The frequency spectrum of the auto-correlation is computed.

The square root of the modulus of the frequency spectrum is taken, the zero Hertz com-
ponent is muted to zero.

The inverse FFT is computed.

The zero phase wavelet is the real part of the inverse FFT output

The output phase rotation cannot be set in the current version. It is being imple-
mented.

The Wavelet extraction in 2D line is shown below:

fe Extract Wavelet = B
Input 2D Data (attribute) “E} Seis W @ Select .
select 2D lines All lines & Select ..
Vertical Extraction (® Z range () Horizons

ZRange (ms) 4 = 1848 =

Wavelet length (ms) 120 =

4k

Taper length (ms) |20

4k

Fhase (Ciegrees) 0

Wavelet v| 6 Select..

(O Run || @) Close & Help
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4.5.16.4 Rotate Phase

The phase of wavelets can be altered and saved using the following slider:

= Coloured Inversion.. = O

Fotate phase (degrees)

O ok || © cancel| | @ Help

The new phase will be set when pressing "Ok".
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4.5.16.5 Taper a Wavelet in Time or Frequency
Domain

A wavelet tapering window is launched by pressing the -m-icon from the wavelet
