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1. Introduction

The document discusses the “Sbp02” script, designed for applying Z corrections (SBP transmitter

height or “tides™) to sgy files (Figure 1.1).

The script allows you to perform the following actions:

-- Apply Z corrections from text files to seg-y files;

-- Apply shift for “Delay Recording Time” (range correction) to the seismic section;

-- Select a seismic section to view on the SBP track-plot;

-- View a seismic section with “MBES seafloor” (interpolation of coordinates from pts-file to seismic
trace coordinates), while simultaneously viewing MBES data. It is possible to set the sound speed for
each SBP section, which will affect the position of the seafloor.

The script requires three types of files as inputs:

-- MBES data in pts format for the survey area;

-- sgy-files to which Z corrections should be applied;

-- txt-files with Z corrections that also include time stamps or FFID numbers.
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Figure 1.1 Seg-y before and after applying Z correction



2. GUI interface

You can work with the script from a line in the command window or by sending commands using
GUI (Figure 2.1). Within the GUI, each button corresponds to a specific action that is performed by the
script (i.e. a script command). The settings required to execute the command are located to the right of the
button.
The following commands correspond to the buttons:
(1) SUSet — set the initial settings for running the script (root folder);
(2) BtLoad — load the pts-file;
(3) SgyLoad — load seg-y files from the specified folder;
(4) Zload — load text files with Z values from the specified folder;
(5) ZApply — perform Z-correction (apply the loaded Z values to the seismic sections);
(6) SgyDraw — start the interface for viewing the seismic sections;
(7) SgySave — save the seismic sections in seg-y files;
(8) Restart — delete the loaded data from the computer memory and restart the GUI;

Flow:1-2-3-6-4-5-6-7 — script performs the command sequence defined for buttons 1-2-3-6-4-5-6-7.

Command Window

>> {'GUI'};Sbp02;

Jx ==
4| SBP Z-correction Tool GUI (Sbp02 script) — a X
Root folder: | ctempi014\Data_examph
(1) SUSet
Pta—file: Examp.pts
(2) BtLoad
Pts limits:  |6737 9135 1620887 1622185
Sqy folder; |\
(3} SgyLoad
Sound vel 1503 | DAT flag: | 1 | Coord figld: |Source
Z folder: 4
(4) ZLoad
Ext: tct | Type: |FFID_Z Param: |13
Lines num:
(3) ZApply
Lines num:

(6) SgyDraw

Out folder; |outl
(7) SgySave
Lines num: Postfix: |_proc

(8) Restart Flow:1-2-3-6-4-5-6-7

Figure 2.1 The GUI window



3. Script commands

Before running the script, you can specify the initial settings, that will be displayed in the GUI by
default (Figure 3.1).
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gEey=ans;

if strcmp (gEevyi{l}, 'GUI'") %create Setup wvalues for the GUI
F{"GUI"}:;5bp02;
GUI.gui.RootD="c:\temp'0l4\Data_ examph':

GUI.gui.BtFile="Examp.pts':
GUI.gui.BtLimits='6737 9135 1620987 1622185';
GUI.gui.SgyFold=""":
GOI.gui.S5gyVel="1503";
GUIL.gui.SgyDkey="1";
GUI.gui.CoordSgyField="Source':
GUI.gui.ZFold='%";
GUI.gui.ZEXt="txL';
GUI.gui.ZId='FFID Z';
GUI.gui.ZPar="1 3';
GUI.gui.Zappl="";
GUIL.gui.SgyDraw="";
GUI.gui.0utFold="outh"';
GUI.gui.CutSgy="";

GUIL.gui.CutPostfix=' proc';

GUI.fh=figure (100) ;setc (GUI.fh, "MenuBar', "'none', 'ToolBar', "none', "Naj
uicontrol('style', "pushbutton', "units", 'normalized", 'position', [0.0]
uicontrol {'style', "text', 'units', 'normalized’, 'position', [0.19 0.50

Figure 3.1 Settings displayed in the GUI by default

SUSet command // button (1) SUSet

Root folder: |c\temp\014\Data_examph
(1) SUSet

The command sets the initial settings for the script. Example:

where

{'SUSet','c:\temp\004\Data_examp\'};Sbp02;

'c:\temp\004\Data_examp\' — the name of the root folder where the data to be processed is located.

BtLoad command // button (2) BtLoad

Pt=—file: Examp.pts

(2) BtLoad
Ptz limits: (6737 9135 1620987 1622185

The command loads a pts-file from a disk into memory, then converts it into a matrix (raster) for

displaying on the screen. Example:

where

{'BtLoad', Examp.pts',[6737 9135 1620987 1622185]};Sbp02;

'Examp.pts' — the pts-file name, relative to the root folder;
[6737 9135 1620987 1622185] — the boundaries [E_left E_right N_down N_up], beyond which values

from the pts-file will be deleted and will not be used for creating the grid.



SgyLoad command // button (3) SgyLoad

Sgy folder: |\

(3) SgyLoad
Sound vel. 1503 | DRT flag: | 1 | Coord field: |Source

The command loads sgy-files from a disk into computer memory. Interpolation of the depths from
the pts-file to the seismic trace coordinates is performed. The speed of sound in water must be set for each
loaded file, as this will affect the seabed position within the seismic section. In addition, a key is
established, the value of which determines whether or not the seismic section is brought to a single
“Delay Recording Time” value. Example:

{'SgyLoad','Sgy2\',1503,1,'Source'};Sbp02;
where
'Sgy2\' — the path to the folder with sgy files, relative to the root folder;
1500 — the speed of sound in water in meters per second;
1 — a flag for making the shift for “Delay Recording Time” (range correction) in the seismic section; 0 -
do not perform range correction; 1 - perform range correction;
Source — the name of the field in seg-y files with the coordinates of seismic traces. Possible options:

Source, Group, and cdp.

Zload command // button (4) ZLoad

Z folder: \
Ext: et | Type: FFID_Z Param; (13

(4} ZLoad

The command loads text files with Z values from the hard disk. The command parameters specify
the type of file to be loaded (e.g. FFID and Z or time and Z). After loading, Z values are interpolated to
the time of the seismic traces. Example:

{'ZLoad",\''txt''FFID_D',[1 3]};Sbp02;
where
'Sgy2\' — the path to the folder (relative to the root folder) with txt-files containing Z values;
'txt' — the extension of text files containing Z values;
{'FFID_D',[1 3]} — the key for reading Z values from files; the first parameter of the key encodes the type
of recording in the file (FFID_D' denotes a file including columns with FFID and Z values);
[1 3] — parameters encoding how the data will be read from the file with the specified key ([1 3] denotes

that FFID is contained in the first column and Z in the third one).

ZApply command // button (5) ZApply

Lines num:
(5) ZApply

The command applies Z values to seismic traces and then assigns them a zero value to avoid
accidental reapplication. Example:
{ZApply',[1};Sbp02;
where



[] — numbers of seismic sections to which Z values will be applied (e.g., [1 2 3 4 5]); an empty vector

signifies that Z values will be applied to all sections.

SgyDraw command // button (6) SgyDraw

Lines num:
(6) SgyDraw

The command starts the graphical interface for viewing seismic sections with mapped seafloor
from a pts-file. Example:
{'SgyDraw',[]};Sbp02;
where
[] — numbers of seismic sections to be drawn within the GUI (e.g., [1 2 3 4 5]); an empty vector signifies

that all sections will be drawn.

SgySave command // button (7) SgySave

Qut folder: |ouf!
(7) SgySave
Lines num: Postfoc _proc

The command saves seismic sections in sgy-files. The sections are saved with the entered Z
correction (if it was applied) and with a single “Delay Recording Time” value (if the flag value was set to
“1” when loading the sgy files). Example:

{'SgySave','out\',[],"_proc'};Sbp02;
where
'Sgy2\' — the path to the folder in which seg-y files will be saved (relative to the root folder);
[] — numbers of seismic sections to be saved in sgy-files (e.g., [1 2 3 4 5]); an empty vector signifies that
all sections will be saved,;

'_proc' — the postfix to the names of seg-y files to be saved.

Button (8) Restart
When the button is pressed, all graphical windows are closed, all variables with processed data

are deleted from the computer RAM and the GUI is restarted.

(18} Restart

Example of the command:
clear all;close all;clc;{'GUI'};Sbp02;
The button can be used to clear the computer RAM after processing the profile with

magnetometry data.



Knonka Flow:1-2-3-6-4-5-6-7

Flowe:1-2-3-6-4-5-5-7

When the button is pressed, script performs the command sequence defined for buttons 1-2-3-6-4-
5-6-7. The same command sequence can be executed in the MatLab window without using GUI (Figure
3.2).

Command Window

> {'SUSet’, 'c:\temp\004\Data_examp\'};Sbpl2;
5U Setup was done

> {'BtLoad", 'Examp.pts', [6737 9135 1620987 1622185]};Sbpl2;
Start pts loading... // Pts-file loaded

> {'SgyLoad','\',15803,1, 'Souxrce'};Sbpl2;
Start sgys loading... 1 2 // Sgy-files loaded

> {'SgyDraw', [1}:5Skp02;
Exit from viewing mode

> {'ZLoad’, '\, 'txt','FFID D', [1 3]}:Sbpl2;
Z-files loaded

> {'"ZRpply", []1}:5bp02;
Z-valuess applyed

> {'SgyDraw', [1}:;5bp02;
Exit from viewing mode

> {'SgySave", 'outh', [],'_proc'}:;Sbp02;
Start sgys =saving... 1 2 f/ Sgy files saved

fx o>
%

Figure 3.2 MatLab command window with executed sequence of the script commands

The following sequence of actions is performed (each action corresponds to a specific command
in the MatLab window):
-- initial settings have been set;
-- pts-file has been loaded and trimmed within the specified boundaries to reduce the volume;
-- sgy-files have been loaded from the specified folder;
-- seismic sections from the loaded files have been viewed within the GUI;
-- txt-files with Z corrections have been loaded;
-- Z values have been applied to seismic sections;
-- sections with applied corrections have been viewed (within the GUI);

-- sections have been saved in sgy-files in the specified folder.



4. Exporting data from *.ses3 files (Innomar 2000) to apply Z

The “SES Convert Version 2.3.4.0” file converter (and its earlier versions) does not correctly

apply Z corrections to Innomar files with *.ses3 extension. To apply Z corrections properly, you need to

perform the following sequence of actions.

1) Export Z values from *.ses3 file to a text file.

To do this, the converter must be set up so that Z values will “substitute” one of the coordinates

(Figure 4.1).

SEGY Conversion Settings

MNavigation Source

Select the 515 ID's of the SES files where the navigation data was stored during
acquisition, The source coordinates may consist of LAT/LON values or metric values,
such as UTM coordinates, Select the choosen format of the coordinates accerdingly.

String format of coardinates in source files):

FLOAT (e.g. UTM 332446.067 - 6024885.449)

S15-1D's of coerdinates in source file(s):

@

SI5-10 with Z value in source file(s):
[] SI5-1D with KP value [float] in source file(s):
[ S15-1D with Fix marker [int32] in seurce file(s):

@
ik

Coordinate Scale Factor

SEG-Y files do not support floating point values. This requires a scaling of coordinates
to become integer values, Choose an appropriate scale factor which is supported by
the SEG-Y processing software after data conversion. An example of the scaled
coordinates from the source file(s) is given below.

Apply scale factor: .a.

Example of scaled coordinates: SIS & 521826.4)
SIS %: 52052646

Conversion Parameter

Select the byte order of the target machine on which the SEG-Y files will be processed.

Mormal PC'e yenally recnire the Intel format b LI swnrketatinne requiire the

Figure 4.1 SES Convert settings, to substitute a coordinate with Z value

Export the file with coordinates (Figure 4.

2).

Data Conversion

Options

Select whether additional ASCI files should be written, containing plain coordinates

[C] Write separate ASCII file(s) with all motion sensor data

[¥] Write separate ASCII file(s) with coordinates

[l ]

Column 1 Column 2

Column 3

Column 4

|FFID

| '| |ON_-"Easting| '| |J_-"Northing| B | | - nene -

Separator
H |- B

Figure 4.2 SES Convert settings, to export a txt-file

The exported file has the FFID value in the first column and the Z value in the third (Figure 4.3).

File Edit Options
L8000
Loopon
foapan
Jponon
L7anon
sho00A
o7an0a
800608
158608

a8 4168608

e - - B B - Yy B - B L I

Plugins
.730808
.780808
.800808
.820008
.840808
.850888
.850888
.870808
.870008
.870868

-2
-2
-2
-2
-2
-2
-2
-2
-2
-2

Encoding  Help

Figure 4.3 Contents of exported text file with coordinates

2) Export sgy file without Z corrections.




In order to export, it is necessary to remove substitution of N-coordinate by Z value (Figure 4.4).

SEGY Conversion Settings

Mavigation Source

Select the 515 ID's of the SES files where the navigation data was stored during
acquisition. The source coordinates may consist of LAT/LOM values or metric values,
such as UTM coordinates, Select the choosen format of the coerdinates accordingly.

Stiing farmat of coordinates in source file(s):

FLOAT (e.g. UTM 332446.067 - 6024889.449)

=

SIS-1DV's of coordinates in source file(s):

SIS-1D with Z value in source file(s):

[] SIS-1D with KP value [float] in source file(s):
[ SIS-1D with Fix marker [int32] in source file(s):

p

Figure 4.4 SES Convert settings, without substitution of coordinate by Z value

When exporting, the Z correction checkboxes

should be disabled and the DelayRecordingTime

correction checkbox (Apply range correction; Figure 4.5) should be enabled. If this checkbox is not

enabled, artefacts may appear on the seismic section due to changes in the DelayRecordingTime value.

SEGY Processing Settings

General Processing

Select whether heave correction should be applied during conversion or not. If yes,
the online acquired and internally stored heave data will be used. Furthermore, it is
possible to reduce the number of samples per trace. If required, apply a software filter
in order to decrease the sample rate by factor 2,

Apply heave correction

Decrease sample rate by factor 2

Range Processing

SES files may contain Z values within the navigation data fields, such as RTK Z values,
ROV flying depths or tide values. There is an option to apply a depth correction. Please
check whether heave correction is still applicable in this case, depending on the
accuracy, resolution and frequency of the recorded 7 values, SES data files may be
recorded with variable depth ranges (i.e. due to changing water depth). Apply a range
correction in order to produce a SEG-Y file with a constant depth range between the
minimum and maximum depth value within the original SES file. Furthermore the
depth data range can be extended with selectable values.

]
o
[[] Extend depth data range from [m]:

Lpply tide correction with Z value [m] from SIS data

pply flying depth correction with Z value [m] from 515 data

\pply range correctio

ta [m]:

[ Apply scale factor of 100 to SEG-Y trace header value DELRT

Coordinate Processing

Some seismic processing packages require unique coerdinate values for each trace.
There is the option to remove coordinate duplicates below. Please note, if coordinates
were interpolated then some traces will typically be lost at the start and end of the
data file, If coordinates were not interpolated then all traces in between coordinate
updates are lost,

[[] Interpolate coordinates

[C] Remove coordinate duplicates

Trace Numbers

Seme seismic processing packages require unique trace numbers over the entire
project. There is the option to calculate unique trace numbers based on date and
time. Alternatively, traces can be counted for the selected files starting with #1, Trace
numbers will be written to the "FFID" field of the SEG-Y header (Bytes 9to 12).

Field record number written ta FRID header value:

() Generate unique field record numbers based on date and -

() Counttraces for all selected files starting with #1

(@) Counttraces [FFID] for each file separately starting with #1

18] Count traces [TRACL (Bytes 1-4)] for each file separately starting
with #1 and write FFID from 5I5-1D

Write trace number to 'tracl’ field of SEG-Y header (Bytes 1to 4) for
CODA compatibility

Figure 4.5 Settings for exporting the sgy file
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Disable text log writing (Figure 4.6).

Data Conversion

Options

[] Write separate ASCI| file(s) with all motion sensor data

Select whether additional ASCII files should be written, containing plain coordinates

[rome] ]

@rite separate ASCI file(s) with coordinates:

Figure 4.6 Disable text log writing

Following the conversion, the folder will contain files with *.sgy and files with *.txt extension;

the latter will contain FFID in the first column and Z value in the third one. The resulting files will then

be used by the “Sbp02” script to make corrections for Z.
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Appendix 1. Description of the Viewer interface

=
File Edit View Inset Tools Desktop Window Help £
DEde  k AP L- 208 =@
zoom and pan tools
Color scale for data
from pts-file
<108
-34
5.866 [ 1
5.864 . X 1 =6
image created from pts-file
5.862 - = -38
§
T
13
! <
SBP-track from segy-file =
586+ 414 3
40 »
Q
5858
42
selected SBP-track with marker
5.856 I
3T
L. e
4.56 458 46 462 4.64 4.66 468 47
«10°

[ 1:0327_12-94_590_20240708_091636_CHO_LF_depth; SVel 1488 m/s
File Edit View Inset Tools Desktop Window Help

Dedse b RR0U9EA- 2 08 =D

zoom and pan tools

marker-line by FFID

45

MBES bottom form pts-file

55

3

seismic section

Time in milliseconds

&

help menu (h- key)

|4 Hot keys

LeftMouseBution - select point of trace

RightMouseButton - select survey line

space- for MatLab only, make an active zoom/pan mode for map
1= survey line selection

2- seismic secfion settings

3- depth image settings

h- helpbox

Q- exit

75

FFID

- marker on the MBES-bottom R

View of the windows with line plan and seismic section

Controls: LMB — to move a marker, RMB — to select a line, spacebar — to access the zoom and pan tools, h — help, g — to exit from the GUI. Menu call: 1 — SBP

track selection, 2 — seismic section settings, 3 — display settings for bottom surface (pts-file).
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.04

S0

Denl s

4.647

4.648

4.649

4.651

4862
%105

Depth in meters

Menu by key “1”:

selecting the SBP file from the list, to
be displayed on the line plan and
seismic section

The “spacebar” key:

Access to the zoom and pan tools in
MatLab (using Zoom to an area on a
line plan)

In Octave, the zoom and pan tools can

be accessed without pressing the
“spacebar”.
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»10°
-34
5.8668
-36
5.86675
5.8667 1-38
4| Dpt image settings -
5.86665 -
Picture type (d- depth; g- gradient): — - 40
’ -
Angle for gradient:
5.8666 30
Min&Max palette (auto-scale if empty): 42
5.86655 Colomnap (jet hsv hot,cool gray, bone,
copper pink lines,colorcube prism):
bone
-44
oK Cancel
5.8665 {—
4.6475 4.648 4.6485 4.649 4.6495 4.65 4.6505 4.651 465156
=
=10

Depth in meters

0.6

104

5.8668

402
5.86675

L
=)

5.8666

5.86655

5.8665

4.6475

4.648 4.6485 4.649 4.6495 4.65 4.6505 4.651 4.6515

<10°

Depth gradient in meters for 30 direction angle

Menu by key “3”:

-- selecting whether to display a depth map or a gradient map (for data from a pts-file);

-- setting the gradient calculation direction (30 degrees is shown in the figure);

-- setting the minimum and maximum scale value for the gradient or depth raster (blank line for minimum and maximum values);

-- changing the color palette (the figure shows the change from “jet” to “bone”).
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4] Section settings

Number (select active line):
10

Sound velocity (apply for active line):
1488

Depth in meters

Time or depth axis (view for all lines):
|d

Min&MaxSBP palette (view for all lines):

J-31 75.8516  3175.8516

E 10: 0336_62_575_20240708_144506_CHO_LF_depth; SVel 1488 m/s

File Edit View Inset Tools Desktop Window Help

DEHe [ MRRUDEL-2(0H O

Menu by key “2”:
-- selecting the SBP file number to be displayed (track and
seismic section) via the seismic section setup menu;

-- entering the sound speed for drawing the seabed from the
pts-file (on the time axis) and the seismic section (on the depth
axis); the sound speed is set individually for each seismic
section;

-- selecting the depth axis or time axis to display the seismic
section;

-- selecting the color scale boundaries for displaying the
seismic section (if an empty value is entered, the [min max]/8
boundaries are automatically selected).

Using Zoom to the seismic section
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