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1 General overview

The current document presents procedure’s description for 2D High Resolution Seismic
marine survey geometry calculation and Nav-merged Sgy creation. The procedure is realized as
a script for MatLab, using geOmlib library.

The script has the follow features/limitations:
1) The GeoEkel seismic station and GunLink2000 are used (script read equipment’s log-files).
2) The script creates for equipment-set which includes:

-- single streamer with (a) a number of data-channels, (b) a number of aux-channels, (c) one
tail buoy, (d) a number of compass and depth birds; the streamer configuration, used in the
Example’s data is shown in Figure 1.

-- gun-system with (a) single guns-cluster with a number of guns, depth sensor and near-field
hydrophone sent to aux-channel of seismic station, (b) manifold pressure sensor, (c)
atmospheric pressure sensor.

3) The streamer is relatively short and linear-when-towed. It is approximate as a line from
towpoint to tail-buoy every fix-time.

4) The cluster’s position calculated using streamer direction and umbilical cable length (there are
no GPS installed with cluster).

5) The cluster position is forward relative seismic channel Nol (Sgy header offset sign not
calculate but set negative).

6) The survey data write to Sgy-file.
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Figure 1. The seismic streamer configuration used in Examples data

The follow input data needs for 2D HR geometry calculation:
1) streamer’s towpoint position with 1-second period; page 17
2) cluster towpoint position with 1-second period; page 14;
3) tail-buoy position with 1-secont period; page 14;
4) birds log (used exported from Qinsy); page 11;
5) GeoEel seismic station’s three txt-logs (Nav for shots log, Depth log, Tension log); page 15;
6) GunLink txt-log (includes shots time, cluster depth, pressure, synchronization errors, etc.);
page 12;



7) MBES survey “belt” for current seismic line; page 11;
8) Sgy-file created by GeoEel seismic station; page 17,
9) txt-file with P1/90 header template; page 52;

10) txt-file with Sgy’s text-header template; page 57.

The Geometry calculation procedure presents follow output results:
-- P1/90 file with seismic source position (and script for AutoCad’s track-plot); page 52;
-- Catalogue txt-file with coordinates, for source position defined points step; page 55;
-- P1/90 file with 1st CMP position (and script for AutoCad’s track-plot); page 52;
-- Catalogue txt-file with coordinates, for 1st CMP position defined points step; page 55;
-- txt-file contained “2D Marine geometry spreadsheet for ProMax™ by seismic source; page 56;
-- Sgy-file with nav-merged data, which contained: source/receivers positions and depth, actual

sea depth for survey, guns and seismic birds own data; page 57.

The Sgy-file fields and headers mainly formatted in accordance with Exxon Mobile
requirements presented below in “Appendix 1: Raw 2D marine SEG-Y data requirements by
Exxon Mobile”.

The script is realized 12 commands:

-- 'SU_Set' — define setup data for project (SU variable); page 35;

--'ML_Set' — load “map layers” for project (ML variable); page 35;

-- 'Main_Load' — load project’s workspace (PR variable with survey lines data and ML); page 36;

-- 'Main_Save' —save project’s workspace (PR variable with survey lines data and ML); page 36;

-- 'PR_Set' — load survey line logs and data from input files to project’s workspace (to PR
variable); page 36;

-- 'Fix&Shot_QC' — visual control Fix and Shots (FFID) correlation; page 37;

-- "Time_QC' — spike control and smoothing for time; page 41;

-- 'Coord_QC' — spike control and smoothing for coordinates; page 43;

-- 'PR_CreateSet' — interpolate survey line data to Fix time and calculate additional parameters
(streamer feather angle, receivers’ depth and coordinates, etc.); used PR{...}.Z
field; page 48;

-- 'OutPromaxGunGeom' — export synchronized data from PR{...}.Z field to output file with “2D
Marine geometry spreadsheet for ProMax”; page 50;

-- 'OutP190Geom' — export synchronized data from PR{...}.Z field to P1/90 file, AutoCad’s
script file, Catalogue file; page 50;

-- 'OutSgyGeom' — export synchronized data from PR{...}.Z field to Sgy-fields (Text header,
Binary Header, Traces Headers) and save it to output Sgy-file with nav-merged
data; page 51.

The typical MatLab session for '0006_C_L_HR_29' survey line’s geometry processing is
shown in Figure 2. The survey line logs and Sgy are loaded to cell PR{1}.

The 'Time_QC' and 'Coord QC' run for data 'StTp' (streamer towpoint), 'StBuoy'
(streamer’s tailbuoy) and 'GunTp' (seismic cluster towpoint).



mmand Wine

> {'3U_Set'};gUhrGecEelGeomROz;
> {'HML Set'}:gUhrGecEelGeowR0Os;
ML{1}=LFlan ZDHR.txt; Format: LinePlan - LinePlaning Loaded; AutoCad file created
»» {'PR_Set','0006_C L HRE 29',26,1};glThrGeoEelGeonR02;
Current settings: FileNamesMainPart=0006_C L HR 29; Linelirection=2Z6: LineMwrber=1
—— Bathy belt get;
—— Btreamer logs get: TowPoint, Buoy, Log, FepeaterDepth, Tension:
—-— Gun logs get: TowPoint, Log:
—-— Bird log get;
—-— 3gy get.
Fr {'Fix&3hot QC', 1} :gUThrGeoEelGeomBO2 ;
Fx { ' Time_0QC','3tTp', 'Gps',1,1:1} ;gUhrGecEelGeomROz
Fx {'Coord QC','ScTp', 'Gps' 1,111} gUhrGecEelGeomROZ
Fx { ' Time QC','StBuoy','Gps',1,1:1};:gUhrGecEelGeonk0z;
Fx {'Coord QC','StBuoy','Gps',1,1:1} :gUhrGecEelGeamR0s ;
Fx { ! Time_0QC', ' GunTp','Gps',1,1:1};gUhrGecEelGeomROZ
Fx {'Coord QC','GunTp','Gps',1,1:1};gUhrGecEelGeomR0Z;
»» {'PR_Createliet',1};gUhrGeoEelGeomROzZ ;
rx {'OutPromaxGunGeom' , 1} gUhrGeoEe 1GeomR0O2Z ;
»» {'OutF190Geom' ,'Gun' ,2018,1,10,'3'} ;gUhrGecEe 1GeomROz ;
Cat3tep=10
RecordId=3
File num: 1; File name:d:‘\UHR GeoEel‘\P190 GunHeader.txt
Warning: gP1l90Write: Head.LineMame length must be 12;: the right part was deleted
file:d:\UHR GeoEell\0006 C L HR 29%cale 0006 C L HR 29 Gun. 190
> In gP1l90Write (line 850)
In gUhriGeocEelbeomB02 (line 343)
Fx {'OutP190Geow' , ' Cropl' ,2018,1,10,'C'} ;gUhrGecEelGeomR02 ;
Catatep=10
RecordId=cC
File num: 1; File name:d:%UHR_GeoEel%'P190 CmplHeader.txt
Tarning: gPl90Write: Head.LineMame length must be 12: the right part was deleted
file:d:\UHR GeoEel‘\"000& C L HR 2Z9%calc 0006 C L HR 29 Cmpl.1890
> In gP1l90Write (line 80)
In gUhrGeoEelGFeomB0O2 (line 343)
Fro{'OutdgyGeom' ;1 gThrGeoEelGeomB0z ;
Warning g2gylWrite: There was IEEE to IBEM conversion error.
»» {'HMain Zave'};gUhrGecEelGeomROz ;
MAIN GEON.mat - PR & NL wvariables Saved
fi > |

Figure 2. MatLab session for '0006_C_L_HR_29' survey line’s geometry processing

The Line name '0006_C L HR_29' is longer than 12 chars defined for P1/90 standard.
The scripts write warning and cut Line name in right.

The commands 'OutPromaxGunGeom', 'OutP190Geom’, 'OutSgyGeom' creates 8 output
files. The Sgy size is about 1.1Gb; the session time is about 10 minutes (the most time was spent
for tailbuoy’s coordinates spikes deleting).

The quick script’s command description is presented in Script’s commands Quick Start.



2 Input files

The 2DHR input data located in the “Root folder”. The Root contained sub-folders with
survey lines and a number of txt-files there are
-- File with line-planning;
-- Files with headers template for P1/90 (for example, templates for Gun and for CMP1);
-- Files with headers template for Sgy.
The survey line’s sub-folder contained files are used for geometry calculation, with the
follow postfixes and extensions:
-- _Bathy.txt — the MBES data “belt” surveyed with 2DHR data (exported from Qinsy);
-- _BirdLog.txt — the seismic birds log-file (exported from Qinsy);
-- _GunLog.txt — the GunLink2000 log-file (created by GunLink2000 software);
-- _GunTp.txt — the seismic cluster towpoint coordinates (1-second step; exported from Qinsy);
-- _StBuoy.txt — the tail buoy coordinates (1-second step; exported from Qinsy);
-- _StDpt.txt — the GeoEel streamer depth sensor from repeater (created by station’s software);
-- _StNav.txt — the GeoEel streamer navigation log (created by station’s software);
-- _StTens.txt — the GeoEel streamer tension log (created by station’s software);
-- _StTp.txt — the streamer towpoint coordinates (1-second step; exported from Qinsy);
-- .sgy — the data recorded by GeoEel seismic station.
The survey line’s sub-folder contained additional folder and files are used for QC only.
There are:
-- QC_Screenshots — the sub folder with QC-screenshots;
-- _StLog.txt — the GeoEel seismic station Log-file;
-- .XIs — the on-line log for current survey line.
The first part of files and sub-folder name are the survey line name. The example is
shown in figure below (Figure 3).

=d:\UHR_GecEeli0006_C_L_HR_29i*.* ¥ v
+HMame Exk Size Date
—_— <DIR=  05,11,2020 1912
QiZ_Screenshots <DIR= 15.10.2020 1922
Ef.DDDE_C_L_HR_ZQ sgy 1152 264 080 10.06.2019 07:47
IZHDDDE‘_C_L_HR_zg s 64 000 05.11.2020 12:44
|_|0o06_C_L_HR_Z9_Bathy bt 22 P63 352 24.10.2020 14:36
| |0006_C_L_HR_29_BirdLog kxt 316672 24.10,2020 16:14
| oo0e_C_L_HR_29_Gunlag kxk 324058 24.10,2020 15:07
| oo0e_C_L_HR_29_GunTp bk 57 307 24.10.2020 15:01
| |0006_C_L_HR_Z29_StBuoy bt 57 410 24.10.2020 15:01
| oo0e_C_L_HR_29_stDpt kxt 11 412 26,10,2020 05:04
| oo0e_C_L_HR_29_5tlog kxk 155 106 10.06.2019 07:59
| o00e_C_L_HR_29_Sthavy bk 20382 12.06.2019 15:08
| |0006_C_L_HR_29_StTens bt 273889 26.10.2020 08:57
| |0006_C_L_HR_29_StTp kxt 57 410 24.10.2020 15:01

Figure 3. The sub-folder content example — input data

The files data are described below.
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2.1 _Bathy.txt

The file includes MBES bathymetry data, surveyed with current Line and shifted to
current sea surface level (without tide correction and the same). The file example is shown in
Figure 4.

The file contained annotation, key-word “Line” with name of line and columns with data.
The data includes follow columns: Easting, Northing, Depth (actual sea depth water surface to
bottom), MBES ping number, MBES ray number.

L4 Lister - [d\UHR_GeoEelh0006_C_L_HR_2040006_C_L_HR 29 Bathy.tet] = F “
File Edit Options Encoding  Help 0%
Bathymetry belt; actual sea depth. A
Columns: Easting, Mothting, Depth, Ping, Ray.

Line 8886_C_L_HR_29

GBSF7O._12 GEAL4GER.5A - 1 1
GBSY70.53 GBAL4GRR .32 - 1 2
GB5770_95 GEALLEE . 14 -1 1 3
GB5771.36 GBAL4LRY 97 -1 1 4
GB5F71.76 GBAL4LRY .79 -1 1 5
GB57T2 17 GBAL4LRY .62 “hh u2 1 i1
GB5772 57 SEALLRY _4h “hh u2 1 7
GB5772 .98 GBALLRY 27 U ]
685773 .39 GBALLR7 A9 “hh W2 1 9
685773 .82 GBALLRA.91 “hh W2 1 18
685774 25 GBALLRA .72 “hh bl 1 L
685774 _69 GBALLRA.53 -4h 38 1 12
685775.12 5804586.35 -y .37 1 13
685775.55 CBO4EB6.16 -4 .36 1 14
6B5775.97 SBO4585 .98 -4 .36 1 15
685776.39 CBO45BS . B0 -4 .36 1 16
6B5776.80 SBO4585 .62 -4 .36 1 17
685777.25 580458543 -hh.34 A 18
GBSYTY .68 GBAL4GRG .25 -4 .32 1 19
GB577E .10 SEBAL4GRG . A6 -4 .32 1 28
GBS77E .54 GEAL4GEL_BR -4, 38 1 21
GBS77E .97 SEAL4GEL .69 -4, 38 1 22
GB5779 .39 SBAL4LEL 51 -44 .29 1 23
GB5779 .82 SBA458L .33 -44. 29 1 24
68578025 SEALLEL 14 -4h 27 1 25
GBSFEA.69 GHA4GR3 .95 “44.26 1 26

Figure 4. Bathy.txt data example

2.2 _BirdLog.txt

The file includes birds data exported from Qinsy. The columns number depends from
birds’ data and type. The file example is shown in Figure 5.

The file contained annotation, key-word “Line” with name of line and columns with data.
The types of data example for Figure 5:
-- Measure date and time;
-- Seismic Fix number, took place;
-- Magnetic azimuth for compass birds;
-- Water depth for leveler birds;
-- Wings angle;
-- Temperature.

The rows generated by DigiCourse system with defined time-interval and repeat by Qinsy
each second.
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= Lister - [dA\UHR_GeoEe\J006_C_|L HR_290006_C_L_HRE_29 BirdLog.txd] = =

File Edit Options Encoding  Help 1%
Field 81= Date A
Field 82= Time

Field 83= Fix Humber

Field B84= Compass_81 Value
Field B85= Compass_82 Ualue
Field B6= Compass_@5 Ualue
Field B87= Compass_@86 Value
Field 88= Compass_88 Ualue
Field 89= Compass_@89 Value
Field 18= Compass_11 Value
Field 11= Compass_12 Value
Field 12= Depth_Bird_@1 Value
Field 13= Depth_Bird_@2 UValue
Field 14= Depth_Bird_@3 Value
Field 15= Depth_Bird_@4 UValue
Field 16= Depth_Bird_@5 Value
Field 17= Depth_Bird_@6 UValue
Field 18= Depth_Bird_0@7 Value
Field 19= Depth_Bird_@8 UValue
Field 20= Depth_Bird_@9 Value
Field 21= Depth_Bird_18 UValue
Field 22= Depth_Bird_11 UValue
Field 23= Depth_Bird_12 Value
Field 24= Depth_Bird_13 UValue
Field 25= Angle_@1 Value

Field 26= Angle_@2 Ualue

Field 27= angle_03 Value

Field 28= Angle_04 Ualue

Field 29= angle_@5 Ualue

Field 38= Angle_@6 UValue

Field 31= Angle_07 Ualue

Field 32= Angle_08 Ualue

Field 33= Angle_09 Ualue

Field 34= Angle_18 Value

Field 35= Angle_11 Ualue

Field 36= Angle_12 Value

Field 37= Angle_13 Ualue

Field 38= Temperature_81 Ualue
Field 39= Temperature_82 Ualue
Field 48= Temperature_83 Ualue
Field 1= Tenmperature_84 Ualue
Field 42= Temperature_85 Ualue
Field 43= Temperature_86 Ualue
Field 44= Temperature_87 Ualue
Field 45= Temperature_88 Ualue
Field 4= Temperature_89 Value
Field 47= Temperature_18 Ualue
Field 48= Tenmperature_11 Value
Field 49= Temperature_12 Ualue
Field 56= Tenmperature_13 UValue
Line 0886_C_L_HR_29

20198689 202719.00 296 33.80 33.508 34.10 33.80 33.40 33.18 33.10 32.40 1
20198689 202728.00 997 33.80 33.58 34.10 33.80 33.40 33.18 33.10 32.48 1
208198689 202721.008 097 33.80 33.58 34.108 33.80 33.40 33.18 33.10 32.48 1
20198689 202722.0808 997 33.88 33.70 34.080 33.40 33.80 33.30 33.00 32.48 1
28198689 202723 .08 098 33.88 33.70 34.008 33 .48 33.808 33.30 33.0808 32 .48 1
201986089 202724 .00 998 33.80 33.70 34.00 33.40 33.80 33.30 33.00 32.40 1
20198689 202725 .88 998 33.88 33.708 34.80 33.48 33.80 33.30 33.080 32.48 1
201986089 202726.00 999 33.80 33.70 34.00 33.40 33.80 33.30 33.00 32.40 1
20198689 2082727 .88 999 33.88 33.808 33.80 33 .48 33.78 33.00 32.58 32.68 2
208198689 202728 .00 108808 33.80 33.80 33.80 33.40 33.70 33.080 32.50 32.68 2w

Figure 5. _BirdLog.txt data example

2.3 _GunlLog.txt

The file includes GunLog data created by GunLink2000 software. The columns number
depends from cluster numbers, guns numbers for cluster, sensors installed to GunLink2000
system. The file example is shown in Figure 6.
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=]

File Edit Options Encoding Help

GunLinc268688 system log.

Lister - [d\UHR_GeoEel0006_C_L_HR 2940006 C_L_HR 29_GunLog ]

- oEEM
12 %,
A

Columns: Shot, AimPointTime, Cluster1Gun1dT, Cluster1Gun2dT, Cluster1Gun3dT, Cluster1Guni4dT, Atmosferici, Depth1, Manifold1, Volumed.

Line 8886_C_L_HR_29

0ppae1000 2019-06-09_20:
000a01061 2019-06-09_20:
appaa108082 2019-086-089_20:
0ppae1003 2019-06-09_20:
0poa610864 2019-06-09_20:
000a01005 2019-06-09_20:
00868A10886 2019-086-089_20:
0ppae1007 2019-06-09_20:
0p0a61068 2019-06-089_20:
000001009 2019-06-09_20:
0000610810 2019-06-089_20:
0ppae1811 2019-06-09_20:
0e0e61812 2019-06-09_20:
008861813 2019-086-089_20:
00pae1814 2019-06-09_20:
0ppae1815 2019-06-09_20:
0eoee1816 2019-06-09_20:
appea1817 2019-086-089_20:
0ppae10818 2019-06-09_20:
0000861819 2019-06-089_20:
0poee10820 2019-06-09_20:
08868810821 2819-86-09_20:
oppaei1622 2019-06-09_20:
00861823 2019-06-09_20:
aepaa1824 2019-086-09_20:
oepae1e825 2819-06-09_20:
oppae1826 2019-06-09_20:
0e0e010827 2019-06-09_20:
appBaA10828 2019-086-089_20:
0epae1829 2019-06-09_20:
0p0a61830 2019-06-089_20:
0000801831 2019-06-09_20:
08868810832 2819-86-09_20:
0ppae10833 2019-06-09_20:
00008061834 2019-06-09_20:
0000801835 2019-06-09_20:
08808810836 2019-086-089_20:
ARAAATARY 2A19-AA-A9 2A:
<

27
27
27
27
27
27
27
27
27
27
27

28:
28:
28:
28:
12
=15
=18
21
24,
:27
=38,
i33
t36
:39
42
tus
tug
=51
H-1
58
29:
29:
29:
e,
13
16
=19

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

29
29
29
29

:28
B3
s34,
137
shl.
t42
t45
H ]
51
54,
57
aa.
.4B0375 0.6
.535344 1.8
412438 6.8
458431 1.8
.565213 1.8
.521768 1.8
451988 8.0

a3
a6
ag

a1

a7

-333819
-234613
194631 -4.8
186131 -4.0

-1.8
-5.8

020838 0.0

740169

-907694 -2.0
-B25713 8.8
-934288 1.0
-B36738 0.0
-1.8
-640500 0.0

5741086 1.0

L4LB63086 B.0

058969

148188

543819

-654719
-699363
-OGARTG

-1.8

-1.8
-1.8
882731 -1.08
-1e184h 1.0
au.
-215869

1.
a.
a.
2.
1.

-3L40250 0.0
382244 -2.8
-259100 0.0
-583225
-Lhh366 8.6
-564306 0.0
-582225 0.0
.688544 0.0
-785763

-3.8 -1.8 -2.8 ie10.
-3.0 1610,
1.8 1818,
6.0 ie10.
6.8 1618.
-1.08 1610,
-1.8 1818,
6.0 ie10.

-4e 1
-4.8 @
1.0 a
8.0 a.
-2.8 1

1

a

-1.6 -2.8 -1.8 1069
6.8 -1.8 1.9 1009
6.0 1009
-1.8 10689
-2.8 10889
-1.8 1009
1009
1009
1889
1009
1009

1009
1009

-3.80 0.9
-3.8 3.8 1889
1009
1009
1009
1809
1009
-1.8 1009

Figure 6. _GunLog.txt data example

-1.8 0.8 1618.
.67
1)
.50
B-1)
.58
.33
17
.33
.33
.50
.83
1610,
1818,
ie10.
1618.
1818,
1)
.33
10089 .
17
.33
a1
.33
.58
17
A7
-1.8 1.9 10089 .
-2.8 1.8 -1.8 1889 .
-1.A -2.A 1.A 1AA9 _

33
og
ag
17
17
50
33
oa
oa

og
17
17
oa
17

ARV AAAAAAARAAAAAAAARARAnAA A

2120
2100
2868
2054
2852
2059
2866
2062
2060
2060
2858
2062
2064
2864
2064
2060
2060
2861
2060
20859
2058
2857
2060
2062
2865
2060
2057
20855
2856
2056
2060
2059
2856
2053
2056
2058
2854
2A5L

160
160
168
160
160
160
168
160
160
160
160
160
160
168
160
160
160
168
160
160
160
168
160
160
168
160
160
160
168
160
160
160
168
160
160
160
168
16A

The file contained annotation, key-word “Line” with name of line and columns with data.

For example’s shown in Figure 6, the GunLink system is includes:
-- one seismic cluster;

-- four guns installed to cluster (total volume 160 cu inch);

-- atmospheric pressure sensor;

-- manifold pressure sensor;

-- depth sensor installed to cluster;

-- near field hydrophone installed to cluster.
The file is contained

-- shot number generated by GunL.ink;

-- date and time for shot, measured by GunLink’s system (GPS with PPS pulse);

-- guns de-synchronization in microseconds;

-- atmospheric pressure in psi;

-- cluster depth in meters;

-- manifold pressure in psi;

-- cluster’s guns volume.
The rows generated for each shot.
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24 _GunTp.txt

The file includes seismic cluster towpoint coordinates exported by Qinsy. The file

example is shown in Figure 7; the rows generated for each second.

The file contained annotation, key-word “Line” with name of line and columns with data.
The data includes follow columns: UTC-Date, UTC-Time, Fix (last one), Easting, Northing,

Vessel’s Heading.
5 Lister - [d:\UHR_GeoEel\0006_C_L_HR_2940006_C_|_HR 29_GunTp.xi] = O
File Edit Options Encoding  Help 4%
Gun towpoint position leg.
Columns: Date, Time, Fix, Easting, Hothting, Uessel's Heading.
Line 8086_C_L_HR_29
20198609 202719._.0868 997 685821 .43 CEOWS20 65 28.39
28198609 2082728.888 907 685822 .31 L8O4531.56 28.42
20198609 202721 .0868 997 685823 .17 C804533.50 2042
201908609 202722 ._48088 997 685824 465 C8O4535 45 208.37
20190609 2082723.0808 908 685824.03 CBO4537 .40 20.36
20190609 202724 08088 998 685825 .79 L8O4537 .33 20845
201908609 2082725 .0808 908 68582667 L8ou5syT 25 28.51
201908609 202726.8088 999 685827 .57 LeO45HT 17 208.53
20198609 2082727 .888 990 685828.58 CaausLt 18 28.48
20198609 202728.8068 10688 685820 _4B CEOLSHT _Bh 20849
201908609 202729._.48088 10088 685830.32 LE04548 90 208.55
20190609 202730.08080 10688 685831.26 C8O4550.90 20.58

Figure 7. _GunTp.txt data example

2.5 _StBuoy.txt

The file includes tail buoy coordinates exported by Qinsy. The file example is shown in

Figure 8; the rows generated for each second.

The file contained annotation, key-word “Line” with name of line and columns with data.
The data includes follow columns: UTC-Date, UTC-Time, Fix (last one), Easting, Northing,

Vessel’s Heading.
=) Lister - [dNUHR_GeoEel\0006_C_L_HE_29\0006_C_L HR_29_StBuay. bif] - U
File Edit Options Encoding  Help 4%
Seysmic streamer TailBuoy position log.
Columns: Date, Time, Fix, Easting, Mothting, Vessel's Heading.
Line 8886_C_L_HR_29
281986089 202719.080 994 685335 .4k C803173.26 23.23
20198689 202720.0880 997 685336 .45 C883174. 87 24_36
20198689 2082721.0888 907 685337 .64 C883176.79 25.71
208190609 282722 .000 297 685338.17 C803178.89 24 .38
201986089 202723.080 998 685330 .25 C803180.68 25 .86
20198689 202724 _0880 998 68534085 C803182.74 25.38
20198689 2082725 .080 908 68534085 C8e318L4.77 24.11
28198689 202726.080 999 685341 .72 C803186.73 25.82
201986089 202727 .0880 999 685342 60 C803188.74 24 4
20198689 2082728.0880 18688 685343 .37 C883190.45 23.%96
201986089 2082729.080 108688 685344 .11 cge3192.27 24.95

Figure 8. _GunTp.txt data example
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2.6 _StDpt.txt

The file includes depth sensor’s data which mounted in streamer’s repeater module. The
file example is shown in Figure 9; the rows generated for each shot.

= Lister - [dAUHR_GeoEelh0006_C_L_HR_290006_C_L_HR_29 StDptt] > =
File Edit Options Encoding Help 12%
Seysmic streamer's Repeater depth. ~

Columns: Shot, Id, Depth.
Line B8@846_C_L_HR_29

File: 1808, Depths: 252: 0.38m
File: 1861, Depths: 252: 0.39m
File: 1862, Depths: 252: 0.39m
File: 1803, Depths: 252: 0.39m
File: 1884, Depths: 252: 8.3%m
File: 1885, Depths: 252: 8.3%nm
File: 1886, Depths: 252: B.38m

Figure 9. _GunTp.txt data example

The file contained annotation, key-word “Line” with name of line and columns with data.
The columns contains: Shot number, repeater 1D, depth in meters.

2.7 _StLog.txt

The streamer log-file is not used for streamer navigation calculation. It includes
information about survey line, noise tests results, shots (files) numbers with messages were sent
from navigation system to seismic station, system alarms and errors.

The file example is shown in Figure 10.

= Lister - [dA\UHR_GeoEel\0006_C_L_HR_290006_C_L_HR_29_5tLog txt] = =

File Edit Options Encoding Help 2%
Beginning Mew Line - Line 0066_C_L_HR_29, Starting File Number is 996 A
Moise Test (File 996) ...

File 996 B7:24:03.18 06/18/2819 3187 KBytes SAUED IH 996.SGY

Moise Test {File Humber: 996)

Survey: CSD

Line: B@86_C_L_HR_29

Date: B86/18/2819

Time: 87:24:83.18

Channel ae1 ae2 083 ooy aas a6
Preanp (dB) oag aee oag aee oag aee
Noise (uBar) 3.78 3.70 2.74 3.16 2.88 2.37
oe7 aes oae |10 011 812
oaa aoe oaa aoe oaa aoe
2.95 2.72 2.65 2.13 2.32 2.19
013 a1y 815 816 o7 818
oag aee oag aee oag aee
2.28 2.35 2.72 2.27 2.64 2.43
019 a2 021 822 023 a2y
nan Ann nan Ann nan Ann
= Lister - [d\UHR_GeoEelh0006_C_L_HR_2940006_C__HR_29_Stlog.i] = B
File Edit Options Encoding Help i
ana asa aa8 ase aae asa A
1.21 8.99 0.99 a.99 1.01 1.83
187 188 189 190 191 192
ana asa aa8 ase aae asa
1.29 1.1 1.83 .92 8.90 8.92

Auerage Hoise RMS: 1.68 uBar

S$GPGGA,20192709,202728 .32 ,1000,685829 _40,5804547 04,22 .7 - Received at 07:27:43.54 for File 1080
File 1000 B7:27:43.43 06/10/2019 3184 KBytes SAVED IH 996.3GY

ALARM: Ouerdriven channels?! See red traces. B7:27:45
S$GPGGA,201927689,202731.22,1001,685831.26,5804550.908,22 .7 - Received at O7:27:46.44 for File 1881
ALARM: Gun amplitude threshold exceeded. B87:27:48

File 1081 97:27:46.34 06/10/2019 3184 KBytes SAVED IN 996 _SGY

ALARM: Overdriven channelst See red traces. B7:27:48
$GPGGA,208192709,202734.16,1002,685834 . 04 ,5804556.65,22.7 - Received at B7:27:49.39 for File 1862
ALARM: Gun amplitude threshold exceeded. B7:27:51

File 1062 B87:27:49.29 66/10/20819 3184 KBytes SAVED IH 996.SGY

ALARH: Overdriven channelst See red traces. B87:27:51
$GPEGA,20192789,202737 09,1002 ,685836 .64 ,5804562 54,22 .0 — Received at ©07:27:52.34 for File 10803

Figure 10. _StLog.txt data example
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2.8 _StNav.txt

The file includes navigation data created by seismic station software. The file example is
shown in Figure 11; the rows generated for each shot.

= Lister - [dA\UHE_Geokelh0006_C_L_HRE_29\0006_C_L_HR_29_Sthav. ] - D“
File Edit Options Encoding  Help 12%
File: 1888, $GPGGA,2A19A609,202728.32,1000,685820 _40,5804547 04,22 7, B7:27:43.54 ~
File: 1881, $GPGGA,2019A609,2082731.22,1001,685831.26,5804550.00,22 7, B7:27:46._44
File: 1882, $GPGGA,2819@609,2082734.16,1002 68583404 ,5804556 65,227, B7:27:49.30
File: 1883, $GPGGA,28198609,2082737 09,1003 ,685836._64,5804562 54,23 8, 07:27:52_34
File: 1884, $GPGGA,2819@609,2082730_00 1064 ,685830 57 ,CROMGA8.33,22 7, B7:27:55.22
File: 10805, 3GPGGA,20190609,202742.89,1005,685842_23,5804574.11,22.9, 07:27:58.13
File: 1006, $GPGGA,20190609,202745.81,1006,685845._09,5804579.90,22_8, 07:28:01.04
File: 10887, $GPGGA,2@190609,202748.90,1007,685847 _79,5804585.67,23.0, 07:28:04.13
File: 1688, $GPGGA,20190609,202751.82,1008,685850.64,5804591_ 47,229, 07:28:07.05
File: 1889, $GPGGA,2A19A609,2082754.72,1009,685853.36,5804597.21,23.8, 87:28:09.95
File: 1818, $GPGGA,2A19A609,2082757.62,1010,685856.25,5804602 89,22 .9, B7:28:12.85

Figure 11. _StNav.txt data example

The row-data contained

-- shot (file) number;
-- message $GPGGA sent from navigation system to seismic station for current shot;
-- the seismic station’s time.
The $GPGGA message includes:
-- date for “shot trigger” received from GunLink;
-- time for “shot trigger” received from GunLink;
-- navigation Fix number;
-- E and N coordinates in the start of second before shot evidence;
-- vessel’s heading.

The “shot trigger” time is fixed guns-triggering-window start. Usually, we set shot-
evidence at 40 millisecond after window start. It is prefer to use GunLog’s time to mark shot
evidence. The _StNav.txt can be used for shots (FFID) and navigation fix (Source Point
Identification Number) comparison and cross-link.

2.9 _StTens.txt

The file includes streamer tension data created by seismic station software. The file
example is shown in Figure 12; the rows generated with defined frequency.

= Lister - [d3UHR_GeoEelh0006 C L HR 290006 C L HR 29 StTens. td] = B

File Edit Options Encoding  Help 0%
Seysmic streamer's Tension. ~
Columns: Date, Time, Tension.

Line 8886_C_L_HR_29
86718719 B6:41:34_25 55,
86/108/19 B6:41:34.72 53.
86/18/19 B86:41:35.21 59,
86/108/19 B6:41:35.69 72.
86/108/19 B6:41:36.16 BB,

(=R = L RN |

Figure 12. StNav.txt data example
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The file contained annotation, key-word “Line” with name of line and columns with data.
The row-data contained
-- date by seismic station clock;
-- time by seismic station clock;
-- streamer’s tension in Kg.
The tension data are generated by sensor in station’s repeater module.

2.10 StTp.txt

The file includes seismic streamer towpoint coordinates exported by Qinsy. The file
example is shown in Figure 13; the rows generated for each second.

The file contained annotation, key-word “Line” with name of line and columns with data.
The data includes follow columns: UTC-Date, UTC-Time, Fix (last one), Easting, Northing,
Vessel’s Heading.

= Lister - [d\UHR_GeoEel\0006_C_L_HE_290006_C_L_HRE_29_StTp.txt] = B
File Edit ©Options Encoding Help 4%
Seysmic streamer towpoint position log. A
Columns: Date, Time, Fix, Easting, Hothting, Uessel's Heading.

Line B806_C_L_HR_29

2019086089 2082719._.080 997 685821.43 5804529 .65 28.39
281908689 202720.0800 907 GESE2Z .31 S8A4531.56 28.42
28198689 282721.8008 907 GB5823.17 C8A4533.58 28.42
20198689 202722.0808 997 685824085 S8O4535.45 28.37
2019086089 2082723.080 908 685824.93 5804537 .40 28.36
2081908609 202724080 908 685825.79 5804539.33 28.45
28198689 282725.0800 908 GR5B26.67 CEANSYL] .25 28.51
20198689 282726.08008 900 685827 .57 CEONSL3 1Y 28.53
20198689 202727.0808 999 685828.50 580454510 20.48
2019086089 2082728.080 10088 685829 .40 5804547 04 28.49
281908689 2082729._0800 16888 68583032 CEALSLE 00 28.55
28198689 282730.0800 1688 G6B5831.26 CRALSEA.00 28.58
20198689 282731.0808 1881 685832.19 580455278 28.55
2019086089 202732.080 1001 685833.12 58084554 .70 28.54
2081908609 2082733.0080 1001 68583485 5804556 .65 28.55
28198689 2082734.08008 16882 GE5R3L.03 CRALSER .61 28.54

Figure 13. StTp.txt data example

2.11 .sgy

The file generated by seismic station in accordance with station’s settings. The settings
must be recorded manually and input to geometry calculation MatLab script.
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3 Geometry calculation
3.1 Mathematics and assumption

The general features and steps of geometry calculation algorithm are described below.
The detailed description includes data-fields and procedures parameters will present with the
script chapter.
1) Dataset creation (linked to seismic station log Shots)
1.1) The shot-time get from _GunLog.txt-file.
1.2) The cross-link between Shots (FFID) and navigation Fix (Source Point Identification
Number) get from _StNav.txt-file.
1.3) The compliance between GunLink Shots numbers (secondary) and seismic station Shots
numbers (primary) controlled using UTC-time.
1.4) The all logs are combining in single dataset. There are:
-- _GunLog.txt contained primary Fix-UTC-time and secondary Shots numbers;
-- _GunLog.txt Shots numbers cross-link to seismic station Shots numbers;
-- _BirdLog.txt data interpolated to GunLog Fix-UTC-time;
-- _GunTp.txt data interpolated to GunLog Fix-UTC-time;
-- _StBuoy.txt data interpolated to GunLog Fix-UTC-time;
-- _StDpt.txt write to dataset using seismic station Shots numbers;
-- _StTens.txt data recalculate form seismic station time to UTC-time (using _StNav.txt data)
and interpolate to GunLog Fix-UTC-time;
-- _StTp.txt data interpolated to GunLog Fix-UTC-time.
The result is the synchronized dataset with GunLog Fix-UTC-time and seismic station
Shots numbers.
2) Geometry calculation (for each Shot)
2.1) Calculate streamer direction from streamer’s towpoint coordinates to tail buoy coordinates.
2.2) Calculate guns coordinates using: cluster towpoint coordinates, streamer direction (assume
that cluster umbilical towcable has the same direction), cluster umbilical towcable length.
2.3) Calculate birds’ coordinates using distance from streamer’s towpoint to birds and streamer
direction.
2.4) Calculate streamer channels coordinate using distance from streamer’s towpoint to channels
and streamer direction.
2.5) Calculate CMP1 coordinates using gun and channell coordinates.
2.6) Calculate distance from gun to channels, using gun and channels coordinates.
3) Depth and sea depth calculation (for each object)
3.1) Set gun depth using _GunLog.txt data.
3.2) Interpolate streamer channels depth, from birds’ distance along streamer to channels
distance along streamer.
3.3) Interpolate sea depth from MBES-belt bathy to gun coordinates, channels coordinates,
CMP1 coordinates.
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3.2 Discussion

(@) The guns coordinates calculation is rough, because assume about equal streamer and

umbilical towcable direction is weak. The ideally cluster must have GPS-positioning.
Another possible is calculates gun position using seismic direct wave. This can works well, if
the transverse distance from gun to first’s numbers of channels is comparable with “along”
distance. We can “take the bearings” to gun using several channels (direct waves) and
umbilical towcable length. By the data is redundant, we can create a statistical sampling of
decisions and estimate the decision quality.

(b) The birds and channels coordinates calculation do not take account of streamer depth. We
assume that depth is like the constant; it is mean that depth changes have not big influence to
“streamer length” changes.

(c) The relative between “bird depth” measurement and sea waves needs to be understood. Is it
instantaneous pressure measurement or system with “time lag”? Any case, the bird’s wing
algorithm includes “lag”; but is this lag apply to “depth data”?

(d) We can try to independently estimate channels depth using “frequency notches” for each
shot. But we need take an account sea waves influence too.

(e) The streamer approximate as a line from towpoint to tailbuoy. It is roughly assumption. There
are several ways to control and estimate streamer’s bend.

(1) We can use distance towpoint to tailbuoy for general “bend” estimation.

(2) We can use direct wave to find “small bend” for near channels and “big bend” for far
channels.

(3) We can use bird’s compass data (but we must understand compass errors).

(4) We can estimate sea-current and use “dragging algorithm with rods” or more difficult
algorithm to calculate streamer position depend current and towpoint track.

(5) The ideally we can use acoustic data (need to install transponders to streamer or acoustic
birds).
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4 Script using

4.1 MatLab installation

To install MatLab you need Installation Key and file with License. If you have it, in the
installation window the “Use a File Installation Key” must be used (Figure 14).

[ 4\ MatnWorks Installer - == )
Select installation method
i : — MATLAB
© Log in with a MathWorks Account SIMULINK
Requires an Internet connection R2015b

() Use a File Installation Key what is this?

No Internet connection required

MathWorks products are protected by patents (see mathworks.com/patents) and copyright laws.
By entering into the Software License Agreement that follows, you will also agree to additional
restrictions on your use of these programs. Any unauthorized use, reproduction, or distribution
may result in civil and criminal penalties.

MATLAB and Simulink are registered trademarks of The MathWorks, Inc. Please see
mathworks.com/trademarks for a list of additional trademarks. Other product or brand names
may be trademarks or registered trademarks of their respective holders.

EETEE ) vewois

Figure 14. MatLab installation window

The next step is Toolbox choose. The geOmlib library used minimum additional
toolboxes. For some functions you need Curve fitting toolbox (function smooth), Statistical
toolbox (functions nanmean, nanmin, nanmax and same).

If MatLab will run as “user”, not “admin”, it is recommend to make follow changes:

-- un-check “read only” flag for folder with MatLab installed;
-- present for “users” possible to write and change files in MatLab folder using politics.
When MatLab was running, we need to set path to library using Path Bowser (Figure 15).

The selected folders with geOmlib library and scripts need to move at bottom of path-list (Figure
16).

- R E " 1] Lz, New Variable | Analyze Code s {0} Preferences C% () .
Lﬂ EI,_P L —‘La Find Files &J HE‘ () U (>4 Community

x {1 Open Variable v {7 Run and Time o [ Set Path
New New Open 1| Compare Import Save oo shiy Simulink  Layout Add-Ons  Help 3 Request Support
Script v v Data Workspace [/ ClearWorkspace v |72 Clear Commands v Library - Papual
: ChanRe the search path used by MATLAB to look for
FILE VARIABLE CODE | SIMULINK EN T

Figure 15. Path Bowser location in menu
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4 Set Path = 5

All changes take effect imrmediately.

MATLAE search path:

dd Folder..,
Bl =| | CA\Program Files\MATLABYR201SbYtoolbmdwaveletwvmultisigd &

Add with Subfalders... ; ChProgram Files\MATLABYR20 Shivtoolboxtwravelet\compression

, ChPrograrn Files\MATLAB\RZ 05k toolboxtwerve letanave derno

J ChPrograrn Files\MATLABYRZ 05k toolboxmatlabiebcarn

J CAPrograrn Files\MATLABNRZ0TSbVtoolboxdymatlabhexternalvinterface shebserdi
; ChAProgram Files\hATLABVR201 5byvtoolboxymatlabexternaliinterfaces

, ChPrograrn Files\MATLABVRZ 05N oo boxhmatlab\externaliintefaces e b seri

howe to Top J ChProgram Files\hATLABNRZ0T5bMtoolboxtmatlabhexternalinteface sovebiserd
J CAPrograr Files\hATLABYRZ0TSbvtoolboxdyrbwitargetsixpcixpe
Move Up | CAProgram Files\MATLABVRZ01Sbytoolb oxrtwdtargetsiepcitarg ety buildyepcbla

, ChPrograrn Files\MATLABVRZ 05N oo boxhrtndtargetsxpcitarget\buildiepcblod
J ChPrograrn Files\MATLABVWRZ 015N oo boxtrbedtargetsxpcitargetibuildiepoobs
howe to Bottom J ChAPrograrm Files\MATLABYRZ0T Sbtoolboxdyrbwitargetsixpcixpcapomngr

; CAProgram Files\hATLABVR20T Shivtoolboxhrtwitargetsizpczpedemos

o CA05_ProghGeOMLIbAMAIN

 CA05_ProghGedhLib

) C405_ProghGeOhALibhhaAINYbatch

; CAD5_ProghGeOhLiby AN, _wector W
Remove < >

howe Down

Sawe Close Rewert Default Help

Figure 16. List of folders in Path Bowser

4.2 Script’s commands Quick Start

The geOmlib library used the special commands format for own scripts:

{'ComName',Parl1,Par2,...,ParN,ParDef1,...ParDefN};ScriptName;

where

{....} —the script initialization data (command name and parameters);

ComName — the command name;

Parl..ParN — the additional data and parameters for command execution; this type of parameters
is mandatory and must be defined;

ParDefl..ParDefN — the additional data and parameters for command execution; if this type of
parameters is not writes in command line, than defined values wrote in the script-
code are used;

ScriptName — the name of script will execute.

There is the quick start guide for gUhrGeoEelGeomRO02 script commands:

{'SU_Set'};gUhrGeoEelGeomR02;

Load general Setup parameters for script.
{'ML_Set'};gUhrGeoEelGeomR02;

Define "Map layers". The current script contained only one layer, this is “Line

planning”.
{'Main_Load'};gUhrGeoEelGeomR02;

Load PR and ML variables with processed survey lines (or Create PR-variable).
{'PR_Set''0006_C_L HR_29',26,1};,gUhrGeoEelGeomR02;
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Create dataset for single line and load Logs (see Input files) for dataset creation. The
defined Line Name is 0006_C L _HR_29. The line direction is 26 degree. The line will
upload to PR-variable cell number 1.
{'Fix&Shot_QC',1};gUhrGeoEelGeomR02;
The visual Miss Shot’s searching and analysis. Used survey line loaded to PR-variable
cell number 1.
{Time_QC''StTp','Gps',1,1:3};gUhrGeoEelGeomR02,;
Delete spikes and smooth Time for field 'StTp' (streamer towpoint). The time postfix is
'Gps' (usually can be 'Gps' or '‘Comp’"). Time smooth window is 1 (no smooth). The use
data in PR-variable cell number from 1 to 3.
{Time_QC','StBuoy','Gps',1,1:3};gUhrGeoEelGeomR02;
Delete spikes and smooth Time for field 'StBuoy' (streamer buoy position). The time
postfix is 'Gps' (usually can be 'Gps' or ‘Comp"). Time smooth window is 1 (ho smooth).
The use data in PR-variable cell number from 1 to 3.
{Time_QC','GunTp','Gps',1,1:3};gUhrGeoEelGeomR02;
Delete spikes and smooth Time for field 'GunTp' (seismic cluster towpoint). The time
postfix is '‘Gps' (usually can be 'Gps' or 'Comp’). Time smooth window is 1 (no smooth).
The use data in PR-variable cell number from 1 to 3.
{'Coord_QC','StTp','Gps',10,1:3};gUhrGeoEelGeomR02;
Delete spike&smooth for Coordinates, field 'StTp' (streamer towpoint). The time postfix
is 'Gps' (need for deleted coordinates interpolation; usually can be 'Gps' or 'Comp").
Time smooth window is 10. The use data in PR-variable cell number from 1 to 3.
{'Coord_QC','StBuoy"','Gps',10,1:3};gUhrGeoEelGeomR02;
Delete spike&smooth for Coordinates, field 'StBuoy' (streamer buoy position). The time
postfix is 'Gps' (need for deleted coordinates interpolation; usually can be 'Gps' or
'‘Comp"). Time smooth window is 10. The use data in PR-variable cell number from 1 to
3.
{'Coord_QC','GunTp','Gps',10,1:3};gUhrGeoEelGeomR02;
Delete spike&smooth for Coordinates, field 'GunTp' (seismic cluster towpoint). The
time postfix is 'Gps' (need for deleted coordinates interpolation; usually can be 'Gps' or
'‘Comp"). Time smooth window is 10. The use data in PR-variable cell number from 1 to
3.
{'PR_CreateSet',1};gUhrGeoEelGeomR02;
The create dataset with sensors were synchronized; the dataset time is the Shots
moments (see Mathematics and assumption).
{'OutPromaxGeom’,1:3};gUhrGeoEelGeomR02;
Create file for ProMax with Gun position (see ProMax source geometry spreadsheet).
The use data in PR-variable cell number from 1 to 3.
{'OutP190Geom’,'Gun’,2018,1:3,10,'S'};gUhrGeoEelGeomR02;
Create file P190 and AutoCad-script for Gun position (see P1/90 and AutoCad scripts).
The use data in PR-variable cell number from 1 to 3. Year 2018. The points step in
catalogue-file 10. The P1/90 Record Identifier is'S' (Source).
{'OutP190Geom’,'Cmp1',2018,1,10,'C'};gUhrGeoEelGeomR02;
Create file P190 and AutoCad-script for Cmpl (see P1/90 and AutoCad scripts). The
use data in PR-variable cell number from 1 to 3. Year 2018. The points step in
catalogue-file 10. The P1/90 Record Identifier is 'C' (Common Mid Point).
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{'OutSgyGeom’',1:3};gUhrGeoEelGeomR02;
Save Sgy file with Navigation merged (see. Sgy with Navigation merged). The use data
in PR-variable cell number from 1 to 3 (save three files).
{'Main_Save'};,gUhrGeoEelGeomR02;
The ML and PR variables Save.

4.3 Script’s variables

There are three main variables:
SU — the variable contained survey settings defined in script’s code;
ML — the variable contained “map layers” (the survey line planning);
PR — the variable is the cell-vector; each cell contained single survey line data including data
was loaded from input files;
PR{n}.Z — the field contained survey line data synchronized to Fix time.

4.3.1 SU -survey settings

{'SU_Set'} command create variable which contained survey settings. There are a
number of variable’s fields can be changed in a script code.

The first group is settings renew each time when SU_Set command execute. There are:
SU.RootDir="d:\UHR_GeoEel\;
The project’s Root folder name.
SU.LPlan=1;
MapLayers's cell number contained Line Planning data (used for drawing).
SU.NavS=struct('EllipParam’,[6378137 0.0818191908426215], TargCode',2);
The survey geodetic datum.
SU.NavP=struct('EllipParam’,[6378137 0.0818191908426215],'ProjParam’,[0 141 0.9996
500000 0],'ProjForvFunc','gNavGeog2Projutm’,'ProjRevFunc','gNavProjutm2Geog’,
‘TargCode',6);
The projection’s geodetic datum. The rectangle coordinates are used for geometry
calculation.
SU.CompTimeLocShift=11*3600;
Local time shift in seconds.
SU.SgyFormatForced=1,;
Forced sgy format. If empty, than no forced. Used to change original file’s format to
another for Nav-merged file.
SU.SgyReelPos=1:4;
Prefix chars position in LineName (sequence or Reel for Sgy, contained as a prefix in
LineName).
SU.Job=25;
Job identification number (JIN), Clients presented.
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The second group is settings saved for each survey line in PR-variable. There are:
SU.WaterVelocity=1470;

Water velocity in m/s.

SU.NameP190GunHead='"P190 GunHeader.txt’;
SU.NameP190CmplHead="P190_CmplHeader.txt";
SU.NameSgyTxt='Sgy TextHeader.txt';

The names of files with headers templates.
SU.Splinterval=6.25;

Shotpoint interval in meters for 2D HR survey.
SU.GunTpNod=[];

Cluster towpoint position relative vessel's CRP.
SU.GunDist=54;

Length of cluster towcable (from towpoint to "acoustic center")
SU.StTpNod=[];

Streamer's towpoint position relative vessel's CRP.
SU.StBuoyDist=1418.4; SU.StBuoyNum=numel(SU.StBuoyDist);

Streamer length from towpoint to tail buoy. Calculated number of tail for streamer.
SU.StBirdDist=[62.2 162.2 262.2 362.2 462.2 562.2 662.2 762.2 862.2 962.2 1062.2 1162.2
1262.2]; SU.StBirdNum=numel(SU.StBirdDist);

Distance to birds from towpoint, along streamer length. Calculated number of birds for

streamer.
SU.StChDist=(0:192-1).*6.25+64.3;SU.StChNum=numel(SU.StChDist);

Distance to Seismic Channels from towpoint, along streamer length. Calculated number

of data channels for streamer.

SU.StAuxIdenitifactionCode=[9 3 3 3];SU.StAuxNum=numel(SU.StAuxlIdenitifactionCode);
SU.StAIINum=SU.StChNum+SU.StAuxNum;

Number of aux channels. Calculated number of all channels (data and aux).
SU.StAllGain=[zeros(size(SU.StChDist))+8 16 16 16 16];

Gain for each data channel and aux channel.

The SU variable data is shown in Figure 17.
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Pe Yariables - 5U

Field = Walue Min Pl a Class
=oc| RoatDir 'diUHR_GeaEely char
11 LPlan 1 1 1 dauhle

K E 1wl street struct
K E 1wl stret struct

- CompTimelocShift 39600 30600 39600 double
1 SgyFormatForced 1 1 1 double
11 SgyReelPaos [1234] 1 4 double
H Job 25 25 25 double
H Watervelacity 1470 1470 1470 double
anc| MameP190GunHead 'P190 GunHeader.td' char

0| MarneP190CmpTHead 'P190_CrmplHeader b’ char

0| Marne Sy Tt "Sgy_TextHeader b’ char

-H Spinterval £.2500 £.2500 6.2500 double
H GunTpMod i] double
- GunDist 54 54 54 double
H stTpMad (] double
- StBuoyDist 1.4184e +03 14184 +03 1418e+03  double
H StBuoyMurm 1 1 1 double
H StBirdDist 113 doubis 62,2000 1.2622e+03  double
1 StBirdMum 13 13 13 double
- StChDist 147152 doubls 64,3000 1.2581e+03  double
-H stchum 193 192 192 double
- SthwsddenitifactionCode [93313] 3 2 double
- stowsum 4 a4 4 double
HH StIMum 196 196 196 double
H stalIGain 1196 doubis 3 16 double

Figure 17. SU variable data

4.3.2 ML - map layers variable

{'ML_Set'} command creates the variable which contained “maps layer”. There are
vectors objects, raster objects, grids and the same. These objects can be used for calculations or
for drawing to figure. The gUhrGeoEelGeomRO02 script includes only one type of “maps layer” —
the line planning (Figure 18). It is defined the follow code:
ML{SU.LPlan}.fRec='LPlan_2DHR.txt’;

File with line planning data located in Root folder.
ML{SU.LPlan}.fRecFormat='LinePlan’;
Defile the map-layer type 'LinePlan'.
ML{SU.LPlan}.NDraw=2;
Define the draw ordering for LinePlan.
The Line Planning draw figure is shown in Figure 17.

Ba Yariables - ML{1, 1}
| ML | ML, 1L |
kLI, 11

Field = Walue Pin [ ERS Class
loc] fRec 'LPlan_2DHR.bt' char
fRecFormat ‘LinePlan' char
FH MDraw 2 2 2 double
L Yu7d struct struct

Figure 18. The ML{1} variable fields
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Figure 19. The Line Planning draw

4.3.3 PR -survey lines variable

{'PR_Set',...} command load input files (see Input files) to one cell for variable PR
(Figure 20). The cell No1l fields are shown in Figure 21. Each field contains information about

single “object” or information from single log-file.

B% Variables - PR{1, 1}

Variables - PR
J PR |
(€3] 11 gell
1 2z

|

H

Figure 20. The PR-variable cells

[ PR | PR{ 1T |
PRI, 1}

Field = Walue Rin P ax Class
LLog 11 strct skruct
Proclog 1045 char char
Bathry 11 strct struct
HTp 11 strct skruct
StBuoy 11 struct struct
N Ted struct struct
Shpt 11 strct skruct
StTens T strct struct
GunTp 11 strct struct
Gunlog 11 strct skruct
BirdLog T strct struct
SgyHead 11 strct struct
Head Tl struct struct

Figure 21. Cells No1 fields

PR{n}.LLog fields are shown in Figure 22. It includes a number of fields copied from
SU variable, and additional fields; there are:

LName — survey line name;
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LHead — survey line direction;

ShotNum — the shot number for current survey line;

CompDay — computer’s date for start and end of line (if gLog used for data logging);
CompTime — computer’s time (if glog used for data logging);

GpsDay — UTC-date for start and end of line;

GpsTime — UTC-time for start and end of line.

P& Variables - PRI, 14LLog
| PR | PRI, 11 | PR{1, 1}LLog [
FR{1, 1LLLag

Field Walue ki Pl Class
H Wiaterelocity 1470 1470 1470 double
MameP120GunHead 'P190 GunHeaderdt' char
MareP190CmpTHead 'P190_CrmplHeadertat' char
MarneSgyTxt 'Sgy_TextHeader. b’ char
EH Splntersal £.2500 £.2500 £.2500 daouhle
H GunTpMod I double
1] GunDist 54 54 54 double
HH stTplMod I double
EH StBuoyDist 1418 +03 14184 +03 14184 +03 daouhle
[ stBuayMurm 1 i i double
EE‘ StBirdDist 1x13 doubie 62,2000 1.2022e +03 double
EE‘ StBirdMNum 13 13 13 daouble
HH stChbist 1182 doubie 64,3000 1.2587e+03 double
EH StChMum 142 102 102 daouhle
EE‘ StAuxldenitifactionCode [3333] 3 2 double
- Sthuum 4 4 4 double
EE| SEAMum 196 196 196 double
EE‘ StallGain 1196 doubie 8 16 double
LMame 0000 C_L_HR_2% char
1] LHead 26 26 26 double
EE‘ ShotMum 354 354 354 daouble
EE‘ CompDay [Mal Mal] MHall MHall double
EH CompTirme [MaM MNalM] al al double
EE‘ GpsDay [737585 737585) FEXEL] FEXEL double
EE‘ GpsTime [7.3048e + 04 7.4720e +0d] 7.3648e + 0 T.4720e + 04 daouble

Figure 22. PR{n}.LLog fields

PR{n}.ProcLog contained the processing commands log for current Survey Line. There

IS a String.

The PR{n}.ProcLog example is shown in Figure 23. The ProcLog based MatLab session

is shown in Figure 2.

»» PR{1, 1}.Proclog
ans =

PR_Get# LName==0006_C_L_HR_25; LHead=26

FixNumsShotsNumQCH

Time_QCH frm=StTp; fnpt=Gps: TimeSmooth=1; nn=1; BitTQH=1; £1TQH=0
Coord_0QC# fuw=3tTp: fnpt=Gps:; FosSmooth= icCOH=2: f1TOH=0

Time QC# frm=StBuoy; fnpt=Gps; TimeSmooth=1; nn=1; BitTQH=1; £1TQH=0
Coord_QC# fow=3tBuoy; fnpt=Gps; Posfwooth=1; BitCQH=2; f1TQH=0

Time QCH fnw=GunTp: fnpt=Gps: TimeSwooth=1; nn=1; BitTQHE=1; f£1TOH=0
Coord_QC# fnm=GunTp; fnpt=Gps: PosSmooth=1; BitCQH=2; £1TQH=0
PR_Createdetd

OutPromaxGunGeom# SrcPatternd=1; Static0=0

OutP190Geom# CoordinateFieldPrefix=Gun; P190Head¥ear=2018; CatStep=10; RecordId=5; Sparel= ; Wesselld=1; Sourceld=1; OtherId=1; Spare2= ; UCode=NNMM
OutP190Geom# CoordinateFieldPrefix=Cumpl; P190HeadVear=2015: CatZtep=10: RecordId=C: 3parel= : Vesselld=1: Sourceld=1; Otherld=1: SpareiZ= : WCode=NNMN
OutSgyGeomd

i ov»

£

Figure 23. PR{n}.ProcLog example



PR{n}.Bathy fields are shown in Figure 24. It includes the _Bathy.txt file data (see

_Bathy.txt).

fa Variables - PR{1, 1}Bathy
| PR | PR, 1}
PRI, 11.Bathy

| PRI, 1}Bathy |

Field = Walue Fin M Class
HH GpsE 1%505382 doubis <Too many ele.,  <Too marny., double
- Gpsh 12585382 doubls <Too many ele..  «<Too many.. double
Eﬂ Depth 1505388 doubis <Too many ele.,  <Too marny., double

Figure 24. PR{n}.Bathy fields

PR{n}.StTp fields are shown in Figure 25. It includes the _StTp.txt file data (see
_StTp.txt).

Ea Yariables - PR{T, °
[ PR | PRI, 1D
PRIT, 115tTp

1St _
| PRA, 115 Tp |

Field = YWalue Fin bl Class
(H GpsDay 11087 doubi= 737585 737585 double
(H GpsTirme 11087 doubi= 73630 7419 double
(4 GpskE 11087 doubi= 554620 +05 55558405 double

56753e+068  double
22,2300 double

5.6733e+06
17.0700

11087 dovbis
11087 dovbis

(4 Gpsh
BH Head

Figure 25. PR{n}.StTp fields

PR{n}.StBuoy fields are shown in Figure 26. It includes the _StBuoy.txt file data (see
_StBuoy.txt).

P& Wariables - PR{1, 11.5tBuoy
| PR 20| PRI} | PRI 1LStBuoy o |
PR{1, 11.5tBuoy

Field = Walue Fin (N ER Class
HH GpsDay 11087 doubls F37585 37585 double
HH GpsTitne 11087 doubls 73630 Foyals double
HH Fix 1087 Jovbis %6 1354 dauble
HE‘ GpsE 11087 doubis 55413 +05 5.5508+05  double
H Gpsh 11087 doubie 5.6720e+06 5.6740:+06  double

Figure 26. PR{n}.StBuoy fields
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PR{n}.StNav fields are shown in Figure 27. It includes the _StNav.txt file data (see

_StNav.txt).

Pa Wariables - PR{1,

[ PR 20| PR, T

115t av
| PR{1, 1hStMav

|| PRIT, 115t Naw

Field =

CompTime
GpsDay
GpsTime
GpsE

Gpsh

Fix

ShotlD

Walue

L3548 Joubis
L3548 Joubis
1354 doutis
1354 doutis
1354 doutiz
1x354 douvbis
1354 douvbis

lin
2.686de +04
7585
T.36d8e +04
6.858%e +05
58045 +06
1000

1000

[EbS Class
272300 +(4 double
737545 double

TAT0e +04 double
6. 06788 +05 double
5.8065e+06  double
1355 double
1353 double

Figure 27. PR{n}.StNav fields

PR{n}.StDpt fields are shown in Figure 28. It includes the _StDpt.txt file data (see

_StDpt.txt).

[ PR | PR}

B4 Variables - PR{1, -

LStDpt
“| PRI, 1L.StDpt |

PR{1, 11.5tDpt

Field =

HH shotiD
BH SenslD
(H Depth

Walue

1354 doubls
1354 dowbls
1x354 doubls

Pdin
1000
252
0.3800

e Class

1353 double
252 double
0.4000 double

Figure 28. PR{n}.StDpt fields

PR{n}.StTens fields are shown in Figure 29. It includes the _StTens.txt file data (see

_StTens.txt).

_ Yari at:-l:: - PRI,
[ PR | PRI, 1}

11.5tTens
| PRI, 1L5tTens

PRI, 115k Tens

Field =

(HH CormpDay
CompTime

EHTens

Walue

18837 doubls
18837 doubls
158837 doubls

Iin

2484

2400 +04
13.5000

A Class

2484 double
20787+ (4 dauhble
5554000 double

Figure 29. PR{n}.StTens fields
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PR{n}.GunTp fields are shown in Figure 30. It includes the _StTp.txt file data (see
_GunTp.txt).

Ha Variables - PR{1, 1}.GunTp _
| PR | PR T} | PRI, 1LGunTp o |
PR{1, 11.GunTp

Field = Walue in hax Class
EH GpsDay 11087 doubis 737585 737585 double
H GpsTime 1087 doubls 73638 4719 double
HH Gpsk 1087 doutrls 5.5462e +05 5.5558e+05  double
H Gpsh 1087 doubls 56733 +00 5.6753e+06  double
[ Head 1087 doutris 17.0700 22,2300 double

Figure 30. PR{n}.StTp fields

PR{n}.GunLog fields are shown in Figure 31. It includes the _GunLog.txt file data (see
_GunLog.txt).

Ba wariables - PR{1, 1}.GunLog
| PR 20| PRLIY 2| PRI, 1hGunlog [
PR{1, 1}.GunLog

Field = Walue Min Y Class
HH shotiD 1354 doutles 1000 1353 double
EH GpsDay 1354 doubls 737585 737585 dauble
EH GpsTime 1x354 doubls 73648 + (1 TA720e+04  double
EH dTGun 4354 doubls -5 5 double
HE‘ Atrmosferic 1354 doubis 1009 101 douhble
H Depth 1354 doubls 3.5300 5.6200 double
EH Manifald 1254 doubis 2042 2140 double
EH Wolume Tw354 doubis 160 160 double

Figure 31. PR{n}.GunLog fields

PR{n}.BirdLog fields are shown in Figure 32. It includes the _BirdLog.txt file data (see
_BirdLog.txt).

Bs variables - PR{1, 1}.BirdLog

[ PR | PR{, 1} 22| PR{1,1NBirdlog o |
PR{1, 1}BirdLog
Field = Walue hin [ ERS Class
(H GpsDay 18T doubls FERET T37585 double
EE‘ GpsTirne 11087 doubls 73630 4719 double
EH Head 131087 doubls [ak Mak double
HH Depth 131087 doubls 03000 6.1000 double
EE‘ Angle 121081 dovble 0.7200 33,5000 double
EH Ternper 121081 dovble 16,9100 1.6000 double

Figure 32. PR{n}.BirdLog fields
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PR{n}.SgyHead fields are shown in Figure 33. It includes the .sgy file binary and text
headers (see Text-header and Binary-header).

] Variables - PR{1, 1}.

[ PR [ PRI1, 1} | PRI, 115gyHead [
PR{1, 1}.5gyHead
Field Walue Min Max Class
£ Descript 1l struct struct
anc| fhlarme 'dUHR_GeokeMh 0006 T L H.. char
abc| Endian ‘b’ char
FDataSampleFormat 2 2 2 double
abc| TextualFileHeader 3200x7 char char
lob o 0 o double
Line ] 6 ] double
Reel 0 0 0 double
DataTracePerEnsemble 196 196 196 double
AuxiliaryTracePerEnsemble 0 0 0 double
dt 500 500 500 double
dtOrig a 0 a double
ns 4000 4000 4000 double
his0rig a 0 a double
DataSampleFormat 2 2 2 double
EnsermbleFald 0 0 0 double
TraceSorting 0 0 0 double
WerticalSurnCode 0 0 0 double
SweepFrequencyitart 0 0 0 double
SweepFrequencyEnd 0 0 0 double
Sweeplength o 0 o double
SweepType o 0 o double
SweepChannel 0 0 0 double
SweepTaperlengthStart 0 0 0 double
SweepTaperLengthEnd 0 0 0 double
TaperType 0 0 0 double
CorrelatedDataTraces a 0 a double
BinaryGain a 0 a double
ArmplitudeRecoverybdethod a 0 a double
heasurermentiystem 2 2 2 double
IrmpulseSignalPolarity a ] a double
WibratoryPolarityCode a ] a double
Unassignedl 12007 double 0 0 double
SegyFormatRevisionMurmber 0 0 0 double
FizedLengthTraceFlag 0 0 0 double
MumberOfEdTexdualHeaders 0 0 0 double
Unassigned? 471 double 0 o double
Bt TextualHeaders I douhble
abe| fMarmeTmp 'dAZUHR_GeokeMh0006 C_L_H.. char

Figure 33. PR{n}.SgyHead fields
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PR{n}.Head fields are shown in Figure 34 and Figure 35. It includes the .sgy file traces
headers (see Trace-headers). Each header type is presented as a row.

B4 variables - PR{1, 1}.Head
| PR 20| PRI, 1} | PR{1, 1hHead |
PR{1, 1}Head

Field YWalue kin hax Class
Hﬂ MessageMum 1570852 doubis 1 70952 double
HﬂTraceSequenceLine 1570852 doubis 0 0 double
HE‘TraceSequenceFile 1570852 doubis 0 0 double
Ha FieldRecord 1x70852 doubis 296 1357 double
HaTraceNumber 1x70852 doubis 1 196 double
HE‘ EnergySourcePoint 1570852 doubis o 0 double
HE‘ cdp 170852 doubis u 0 double
HE‘ cdpTrace 170852 doubis u 0 double
HﬂTraceIdenitifactinnCnde 10852 doubis 1 1 double
HE‘ MEurmmedTraces 10852 doubis 1 1 double
Eﬂ MtackedTraces 10852 doubis 1 1 double
Eﬂ Datallze 10852 doubis u} 0 double
Eﬂ offset 170852 doubis u} 0 double
Eﬂ ReceiverGroupElevation 170852 doubis o 0 double
Eﬂ SourcesurfaceElevation 170852 doubis u} 0 double
Bﬂ SourceDepth 170852 doubis o 0 double
Bﬂ ReceiverDatumElevation 170852 doubis u} 0 double
Bﬂ SourceDatumElevation 170852 doubis u} 0 double
H Source\WaterDepth 1270052 dowbie 0 0 double
H GroupWaterDepth 1270952 dowbie 0 0 double
BE‘ Elevationzcalar 1r05852 doubis u} 0 douhble
H SourceGroupscalar 1270952 doubis 1 1 double
BE‘ Sourcei 1wr05852 doubis u} 0 douhble
Hﬂ Sourcel’ 105852 doubis u} 0 dauble
H GroupX 1270952 doubis 0 0 double
H Group® 1270952 douwbis ] 0 double
Hﬂ CoordinatelUnits 170952 doubis Z z doukle
HHWeathering\-"elocity 1570852 doubis 0 0 double
Hﬂ SubMieatheringelocity 1570852 doubis 0 0 double
Hﬂ SourcellphaleTirme 1570852 doubis 0 0 double
H GroupUphaleTime 1570852 doubis 0 0 double
Ha SourceStaticCorrection 1x70852 doubis a 0 double
HE‘ GroupStaticCorrection 1570852 doubis o 0 double
HE‘ TotalStaticlpplied 1570852 doubis o 0 double
HE‘ LagTirmed 170852 doubis u 0 double
HE‘ LagTirmeB 170852 doubis u 0 double
HE‘ DelayRecordingTirme 170852 doubis u 0 double
Eﬂ MuteTimestart 10852 doubis u} 0 double
Eﬂ MuteTimeEnd 10852 doubis u} 0 double
Eﬂ ns 170852 doubis 4000 4000 double
HH dt 1270052 dowbie 500 500 double
Eﬂ GainType 170852 doubis o 0 double
Eﬂ InstrumentGainConstant 170852 doubis u} 0 double
Bﬂ InstrumentlnitialGain 170852 doubis u} 0 double
Bﬂ Correlated 170852 doubis u} 0 double

Figure 34. PR{n}.Head fields; part 1
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B2 Variables - PRI, 11.Head

[P | PRI, 1T | PRI, 1hHead |

FR{1, ThHead

Field =

FH dt

Hﬂ GainType

Ha InstrumentGainConstant

HE‘ InstrumentlnitialGain

Eﬂ Correlated

H SweepFrequenceStart
SweepFrequenceEnd

H Sweeplength

H SweepType
SweepTraceTaperLengthStart

HE‘ SweepTraceTaperLengthEnd

HE‘TaperType

Eﬂ.ﬂ\liasFiIterFrequency

tH AliasFilterslope

H MotchFilterFrequency

H MotchFilterslape

Hﬂ LowCutFrequency

HE‘ HighCutFrequency

HE‘ LowCutslope

HH HighCutSlape

Eﬂ‘\"earDataRecorded

H DayOfear

H HourOfDay

Hﬂ hinute OfHaur

Ba SecondOfMinute

HﬂTimeEaseCnde

HﬂTraceWeightningFactnr

Eﬂ GeophoneGroupMumberRoll

H GeophoneGroupMurmberFirstT...

H GeophoneGroupMurmberLastT...

H GapSize

Hﬂ OwerTravel

HE‘ cdpX

HE‘ cdpy

tH Inline3D

Eﬂ Crossline3D

1 ShotPoint

Hﬂ ShotPainticalar

HHTrace‘u’alueMeasurementUnit

BaTransductionConstantMantissa

HE‘TransductionCnnstantPower

ETransductionUnit

ETraceldentifier

BE‘ SralarTraceHeader

H SourceType

H SourceEnergyDirectionbdantissa

Hﬂ SourceEnergyDirectionExponent

HE‘ SourceMeasurementhlantissa

HE‘ SourcefleasurernentExponent

Eﬂ SourcebdeasurementUnit

H Unassignedintl

H UnassignedIint2

Walue

170952 doubls
1w 252 doubls
1w 252 doubls
Twf0952 dovbis
170952 doubles
170952 double
170952 double
170952 double
170952 doubls
1w 252 doubls
10952 dowbis
T/ 0952 dovbis
170952 double
170952 double
170952 double
170952 doubls
1w 252 doubls
10952 dowbis
Twf0952 dovbis
170952 doubles
170952 double
170952 double
170952 double
170952 doubls
1w 252 doubls
Twf0952 dovbis
T/ 0952 dovbis
170952 double
170952 double
170952 double
170952 doubls
1w 252 doubls
10952 dowbis
T/ 0952 dovbis
170952 doubles
170952 double
170952 double
170952 doubls
170952 doubls
1w 252 doubls
Twf0952 dovbis
170952 doubles
170952 double
170952 double
170952 double
170952 doubls
1w 252 doubls
10952 dowbis
T/ 0952 dovbis
170952 double
170952 double
170952 double

500
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Figure 35. PR{n}.Head fields; part 2
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4.3.4 PR{n}.Z - field with synchronized data

{'PR_CreateSet',...} command create PR{n}.Z field which contained the data linked to
Fix (Energy source point number) and synchronized to shots time in accordance with methods
described in Geometry calculation. The fields of PR{n}.Z are shown in Figure 36.

The PR{n}.Z fields are used for data export in output files using commands
'‘OutPromaxGunGeom’, '‘OutP190Geom’, 'OutSgyGeom'.

P& Yariables - PR{1, 112
| PR [ PRI, 1} | PR1,11Z [
FR{1,11Z

Field Walue kin M Class
- ShotlD 12354 doubis 1000 1353 double
Ba Fix w354 doutis 1000 1355 double
Ba GpsDay 12354 doubis 37585 737585 douhble
Ba GpsTime 123548 doubis 736d8e+ 04 TAT20e+4  double
HHVessHead 1354 dowbls 17,2489 22197 double
H GunTpGpsE 1x354 doubls 5.5462e +05 5.5558e +05 double
HH GunTpGpsh 1354 doubis 5.6733e+06 5.6793e+06  double
(H GunGpsk 1354 doubiz 5.5461e+05 5.5556e+05  double
Ba Gunizpsi 12354 doubis 5.6733e+06 5.6753e+06  double
Ba GunDepth 12354 doubis 3.5300 5.6800 douhble
H GunZeaDepth 123548 doubis 43,3000 43,8334 double
BE‘ dTGun w354 doutis -9 3 double
HH Manifold 1354 dowbls 2022 2120 double
HE‘Atmu:usferic w354 douvbis 1009 1011 double
Ba Gunolume w354 doutis 160 160 double
(H HTpGpskE 12354 doubis 5.5462e+05 5.5558:+05  double
Ba STpGpsi 123548 doubis 5.6733e+06 5.6753e+08  double
H StBuoyGpsE 12354 doubis 55414 +05 5.5508: +05 double
HH StBuoyGpsh 1x354 doubls 5.6720e+08 5.6740e+06  double
- StHead 12354 doubis -160.287: -150.6803 double
BE‘ StTens w354 doubis 0 il double
(H StRDepth 12354 doubis 0.3800 0.4000 douhle
(H StChGpsE 1923354 doubls 5.5420e+05 5.5556e+05  double
H StChGpsh 182354 doubis 5.6722e+06 5.6753e+08  double
- StChDepth 192354 doubls 0.3044 b.0636 double
- StChiealepth 1925354 doutrls 43,1648 43.9145 double
- stGun2ch 192354 doutrls -1 M e +03 -10.3807 double
(H CrnplGpsE 1354 doubiz 5.5460e+05 5.5556e+05  double
Ba Cmpl1Gpsi 12354 doubis 5.6733e+06 5.6753e+06  double
Ba Crmpl1SeaDepth 123548 doubis 43,3000 43,8292 double
H BirdGpsE 13354 doubis 5.5420e+05 5.5550e +05 double
HH BirdGpsh 13354 doubis 5.6722e+08 5.6753e+086  double
HH BirdDepth 13354 doubis 0.3000 £.1000 double
BE‘ BirdHead 135354 Jouwbiz Mal Mal double
Ba Birdangle 13354 doubis 0.7200 33.5000 douhble
Ba BirdTemper 13354 doubis 16.9100 31,6000 douhble

Figure 36. PR{n}.Z fields
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4.4 Commands description

The gUhrGeoEelGeomRO02 script’s detailed command’s description is presented below.

There are 12 commands:

-- 'SU_Set' — define setup data for project (SU variable);

--'ML_Set' — load “map layers” for project (ML variable);

-- 'Main_Load' — load project’s workspace (PR variable with survey lines data and ML);

-- 'Main_Save' —save project’s workspace (PR variable with survey lines data and ML);

--'PR_Set' — load survey line logs and data from input files to project’s workspace (to PR
variable);

-- 'Fix&Shot_QC' — visual control Fix and Shots (FFID) correlation;

-- "Time_QC' — spike control and smoothing for time;

-- 'Coord_QC' — spike control and smoothing for coordinates;

-- 'PR_CreateSet' — interpolate survey line data to Fix time and calculate additional parameters
(streamer feather angle, receivers’ depth and coordinates, etc.); used PR{...}.Z
field.

-- 'OutPromaxGunGeom' — export synchronized data from PR{...}.Z field to output file with “2D
Marine geometry spreadsheet for ProMax”;

-- 'OutP190Geom' — export synchronized data from PR{...}.Z field to P1/90 file, AutoCad’s
script file, Catalogue file.

-- 'OutSgyGeom' — export synchronized data from PR{...}.Z field to Sgy-fields (Text header,
Binary Header, Traces Headers) and save it to output Sgy-file with nav-merged
data.

The geOmlib library used the special commands format for own scripts:

{'ComName',Parl,Par2,...,ParN,ParDefl,...ParDefN};ScriptName;

where

{....} —the script initialization data (command name and parameters);

ComName — the command name;

Parl..ParN — the additional data and parameters for command execution; this type of parameters
is mandatory and must be defined;

ParDefl..ParDefN — the additional data and parameters for command execution; if this type of
parameters is not writes in command line, than defined values wrote in the
script-code are used,;

ScriptName — the name of script will execute.

441 SU_Set

{'SU_Set'};gUhrGeoEelGeomR02;

The command defines basis (setup) data for survey. The command has not any input
parameters, all changes must input in to the script code. The values can be changed are described
in “SU — survey settings”.

442 ML_Set
{'ML_Set'};gUhrGeoEelGeomR02;
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The command defines basis (setup) data for Map Layers. The command has not any input
parameters, all changes must input in to the script code. The values can be changed are described
in “ML — map layers variable”.

443 Main_Load

{'Main_Load};gUhrGeoEelGeomR02;
The command load project’s workspace; there are
-- PR variable with survey lines data;
-- ML variable with Map Layers.
The variables are loaded from MAIN_GEOM.mat file located in project’s Root folder.
The command has not any input parameters. The loaded ML variable can be renewing
using '‘ML_Set' command.

444 Main_Save

{'Main_Save'};gUhrGeoEelGeomR02;
The command saved project’s workspace; there are
-- PR variable with survey lines data;
-- ML variable with Map Layers.
The variables are saved in MAIN_GEOM.mat file located in project’s Root folder.
The command has not any input parameters. The MAIN_GEOM.mat can be copied in
other place to keep current variables state.

445 PR_Set

{'PR_Set''0006_C_L_HR_29',26,1};gUhrGeoEelGeomR02;
Load survey line (input files from line’s subfolder) to PR variable cell.
The command includes three mandatory parameters:
'0006_C_L_HR_29' - the loaded survey line name “main part”; it is general part for survey line
sub-folder and files in sub folder; input from on-line log;
26 — the line surveying direction (azimuth); input from on-line log;
1 — RP-variable cell number for survey line loading (can understand as a “loaded line number”);
the value must be scalar.
The MatLab window with 'PR_Set' executed is shown in Figure 37.
The loaded to PR{1} data is shown in Figure 38. The cyan points is the MBES data
(points of depth measurements); the red line is seismic cluster towpoint; the blue line is streamer
towpoint; the magenta line is tailbuoy position.

=x {'PE_Set!,'0008 © L HR 29',26,1} ;gUhrGecEe lGeomR0z ;

Current settings: FileNamesMainPart=0006_ C L HR 2Z39; LineDirection=26; LineNumber=1
—— Bathy helt get;

—— Streamer logs get: TowPoint, Buoy, Log, RepeaterDepth, Tension:

——= Gun logs get: TowPoint, Log:

—— Bird log get;

—— 3gy get.

Figure 37. MatLab window with 'PR_Set' executed
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Figure 38. MatLab window with data loaded by 'PR_Set'

446 Fix&Shot_QC

{'Fix&Shot_QC',1};gUhrGeoEelGeomR02;
The command is used for visual control Fix and Shots (FFID) correlation. The command
includes one mandatory parameter:
1 — RP-variable cell number for survey line controlled; the value must be scalar.
The command draws 6 figures.

37



The figure_1 (Figure 39) shown the seismic station ShotID numbers at horizontal axis.

The vertical axis shows step between ShotID, it must be “one”.
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Figure 39. Station ShotID step “one”

The figure_2 (Figure 40) shown the seismic station ShotID numbers at horizontal axis.
The vertical axis shows “time step” between shots. The time step is about 3 seconds, but two

shots have time-step about 6 seconds. So, we assume that have two missed shots.
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Figure 40. Station “time step” between shots
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The figure_3 (Figure 41) shown the seismic station Fix numbers at horizontal axis (the
shot points or pickets numbers sent from navigations with navigation message). In a first view,
the Fix numbers the same than ShotID numbers.

The vertical axis shows step between Fix numbers, it must be “one”, but two Fix has the
step “two”. So, we have two missed shots.

% w=FI3 y=diff{FI3{), from StNav log = ‘:'
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Figure 41. Station Fix step between shots

The figure_4 (Figure 42) shown the difference between Fix and ShotID. We can zoom
“stair” and find missed Fix numbers. There are 1135 and 1242.
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Figure 42. The difference between Fix and ShotID
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The figure_5 (Figure 43) shown the GulLog ShotID numbers at horizontal axis. The
vertical axis shows “time step” between shots by GunLog. The time step is about 3 seconds, but
two shots have time-step about 6 seconds. This figure is the same figure_2, but used another

equipment system.
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Figure 43. Guns “time step” between shots

The figure_6 (Figure 44) show difference between Qinsy “predicted” ShotTime and Gun
“fixed” ShotTime. The both system used PPS-pulse for synchronization, but factually Guns

make shot in ~25 millisecond later.
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Figure 44. Difference between Qinsy “predicted” ShotTime and Gun “fixed” ShotTime
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447 Time QC

{'Time_QC'/'StTp','Gps',1,1:1};gUhrGeoEelGeomR02;
Spike control and smoothing for time; usually it applies to follow data fields: StTp,
StBuoy, GunTp. The 'Time_QC' mean that measurements time-period is same the constant.
The command includes four mandatory parameters:
'StTp' — the data field for control and smoothing; usually 'StTp', ‘StBuoy', 'GunTp’;
'Gps' — the time-field prefix; usually 'Gps' or ‘Comp’;
1 — smooth window size;
1:1 — RP-variable cells number for data controlled.
The command includes two additional parameters:
BitTQH — Select bit (value for “bitor” operation) for QC-mask; 1 by default;
fITQH — set flag for flag for mask’s BitTQH reset; false by default.

When 'Time_QC' command executes first time than for target field creates “raw copy of
corrected data” and QC-mask. For example, for command
{'Time_QC''StTp','Gps',1,1:1};gUhrGeoEelGeomR02;
will create tree fields (Figure 45):
QMask — the QC-mask (if field is not exist);
GpsDayRaw — the original GpsDay data;
GpsTimeRaw — the original GpsTime data.

®% Variables - PR{1, 11.5tTp

PR PRI, 1} PRIT, 115Tp
PR{1, 11.3tTp

Field Walue tdin Pz Class
GpsDay 11081 doubis FITIES TITIES double
GpsTime 11087 doubis 339 9 double
GpsE 11087 doubie 5.5462e +05 5.5558e+05  double
GpsM 11087 doubie 5.6733e+06 5.6753e+068  double
Head 11087 doubie 17.0700 22,2300 double
Ohklask 1087 Lintd 0 0 uintd
GpsDayRaw 1087 doubis FATRES FA7RE5 double
GpsTimeRau | 11087 doubis 73639 74719 double

Figure 45. Additional fields created by 'Time_QC' command

The QC-mask bits are the 8 QC-flags which detect some “evidence”. Usually the bit 0 is
the “Manual corrected spikes for time” bit; bit 1 is the “Manual corrected spikes for coordinates”
bit. But default Time-bit number can be changed using BitTQH.

When we execute 'Time_QC' command again (second or third time), the follow steps are
made:

-- the smoothed data change to original data;
-- the delete all “previously marked points” in accordance with QC-mask’s BitTQH.

To except “previously marked points” deleting we need set flag fITQH to true. This
setting is reset BitTQH for QC-mask.

When 'Time_QC' command starts the two “QC interactive plots” will be drawn. These
plots are used for “bad and spike points” delete (see Operations with QC interactive plots).
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For the first plot the regular linear trend is removed from time-series. If the time step is
constant, than plot will be horizontal; any changes in time-steps will draw as variation or spikes.
The QC interactive plots in Figure 46 show a good time-regularity without time-step changes
(the changes are about 1071 ); no spikes need to delete.
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Figure 46. First step interactive 'Time_QC' — linear trend removed

For the second plot the difference between nearest time measurements is draw. If the time
step is constant, than plot will be horizontal; any changes in time-steps will draw as variation or
spikes. The QC interactive plots in Figure 47 show a good time-regularity.
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Figure 47. Second step interactive "Time_QC' — diff calculated

The finally, plot with spikes removed and smoothed is draw to estimate 'Time_QC' result

(Figure 48).
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4] Despiked Time with linear trend removed // Num:1 0006 C_L H. = O
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Figure 48. The "Time_QC' result

448 Coord QC

{'Coord_QC','StTp','Gps',10,1};gUhrGeoEelGeomR02;
Spike control and smoothing for coordinates; usually it applies to follow data fields:
StTp, StBuoy, GunTp. The 'Coord_QC' mean that coordinates changes for time-steps are
same the constant.
The command includes four mandatory parameters:
'StTp' — the data field for control and smoothing; usually 'StTp', ‘'StBuoy', 'GunTp’;
'Gps' — the time-field prefix (used for delete spikes interpolation); usually '‘Gps' or ‘Comp’;
10 — smooth window size;
1 — RP-variable cells number for data controlled.
The command includes two additional parameters:
BitCQH — Select bit (value for “bitor” operation) for QC-mask; 2 by default;
fICQH — set flag for flag for mask’s BitCQH reset; false by default.

When 'Coord_QC' command executes first time than for target field creates “raw copy of
corrected data” and QC-mask. For example, for command
{'Coord_QC','StTp','Gps',10,1:1};gUhrGeoEelGeomR02;
will create tree fields (Figure 49):
QMask — the QC-mask (if field is not exist);
GpsERaw — the original GpsDay data;
GpsNRaw — the original GpsTime data.
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A Wariables - PR{1, 11.5tTp
| PR | PRI, 1} | PRI, 1L5Tp |
FR{1, 1}L.5tTp

Field Yalue tdin Max Class
1 GpsDay 1087 double 737585 737585 double
11 GpsTime 11087 double 73639 74719 double
11 GpsE 11087 double 5.5462e +05 5.5558:+05  double
1 Gpsh 1087 double 5.6733e+06 5.6733e+06  double
11 Head 11087 double 17.0700 22,2300 double
1 Ohask 121087 wintd 0 ] uintd
11 GpsDayRaw 11087 double 737580 737585 double
] GpsTimeRaw 1087 double 73630 74719 double
11 GpsERaw 11087 double 5.5462e +05 5.5508e+05  double
1 GpsMRaw 1087 double 5.6733e+06 5.6733e+06  double

Figure 49. Additional fields created by '‘Coord_QC' command

The QC-mask bits are the 8 QC-flags which detect some “evidence”. Usually the bit 0 is
the “Manual corrected spikes for time” bit; bit 1 is the “Manual corrected spikes for coordinates”
bit. But default Coordinate-bit number can be changed using BitCQH.

When we execute '‘Coord_QC' command again (second or third time), the follow steps are
made:

-- the smoothed data change to original data;
-- the delete all “previously marked points” in accordance with QC-mask’s BitCQH.

To except “previously marked points” deleting we need set flag fICQH to true. This
setting is reset BitTQH for QC-mask.

When 'Coord_QC' command starts the three “QC interactive plots” will be drawn. These
plots are used for “bad and spike points” delete (see Operations with QC interactive plots).

For the first plot the track in EN-plane is draw (Figure 50); we can find and delete out-of-
track plots.

ry Spikelel 1- EN-plane // Nurm:1 0006_C_L_HE_29 = [
File  Edit “iew Insert  Toaols  Desktop  Window  Help k]
D& | [RROUBDEL- (2 |0BE admt +

%108

5.67203

567202

567201

5672 [

567180

567198

567197

1 . . . . . . . .
5.5411 55412 55413 5.5414 55415 55416 55417 55418 55419
5
x 10

Figure 50. First step interactive 'Coord_QC' — linear trend removed
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For the second plot, draw Easting coordinates along time-axis with the regular linear
trend removed. If the speed is changed slowly, than Easting will drawn as a slowly changed
curve. We see a number of spikes for Figure 51 that means instantaneous body movement. The
measurements for those points can interpreted as un-correct and delete (Figure 52).

4] SpikeDel 2- E lingar trend removed /f Num:1 0006_C_L_HR_29 = =

File  Edit View Insert Tools  Desktop  ‘Window  Help k]

Odde | MRKANOEL- @08 e@T +

a8r

0 200 400 600 800 1000 1200

Figure 51. Second step interactive 'Coord_QC' — Easting linear trend removed

4] SpikeDel 2- E lingar trend removed /f Num:1 0006_C_L_HR_29 = B

File  Edit ‘iew Insert Tools Desktop Window  Help N

ODdde | K| AKO9EL- |08 | @+

1] 200 400 600 800 1000 1200

Figure 52. Second step interactive 'Coord_QC' with points deleted
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For the third plot, draw Northing coordinates along time-axis with the regular linear trend
removed. If the speed is changed slowly, than Northing will drawn as a slowly changed curve.
The points were deleted for previous steps are not draw (Figure 53).

File

Ocgde| bk

Edit  “iew Insert Tools  Desktop  Window  Help

RGP EAL-|2|0E | DT+

Br

4] SpikeDel 3- N lingar trend removed // Num:1 0006_C_L_HR_29

)

L]

Figure 53. Third step interactive ‘Coord_QC' — Northing linear trend removed

The plot with spikes removed is draw to estimate 'Coord_QC' result (Figure 54); the red

points are a raw-data, the blue points are “acceptable” data (without smooth or interpolation).

4
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Figure 54. The 'Coord_QC" result with spikes removed (zoom in)
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The finally, plot with spikes removed and smoothed is drawn (Figure 55); the red points
are a raw-data, the blue points are the “acceptable” data was smoothed and interpolated to
“deleted” points time.

7y Smoothed Coord EN-plane /7 Num:1 0006 C_L HR 29 - o IEH)
File  Edit “iew Insert Tools Desktop ‘Window  Help L

DEES AP EA- S 0E 0D

5671995.00

5671990.00 [

5671985.00 [

5671980.00

5671975.00 -

55412500 55413000 554135.00 55414000 55414500 554150.00 554155.00

Figure 55. The '‘Coord_QC" result with spikes removed and smooth (zoom in)

4.49 Operations with QC interactive plots

The “QC interactive plots” based on gMapPickHandleNan function of geOmlib library.
There are two points delete mode:

1) Rectangle (button T at the panel) — the mode set to nan all points data in selected rectangle
(Figure 56);

2) Curve-section (button + at the panel) — the mode set to nan all points data for selected
curve's part (Figure 57). The marked point for curve is detected using minimal distance from
mouse-click; the distance is calculated for current axis-visual-scale. The first marker must be
set in the start-of-plot side.

The follow button can use:
LeftMouseButton — first selection element (first part of rectangle or first point at curve);
RightMouseButton — second selection element (second part of rectangle or second point at
curve);
MiddleMouseButton — set to NaN point’s data in selected area;
z —undo delete;
X —redo delete;
g — exit from mode 1 or 2.
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< SpikeDel 2 // Num:1 0006_C_L_HR_29 - D
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Figure 56. Mode 1 for point deletes (dotted rectangle)

4 SpikeDel 2 ff Mum:1 0006_C_L_HR_29 - B
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1200

Figure 57. Mode 2 for point deletes (yellow color markers)

4410 PR_CreateSet

{'PR_CreateSet',1};gUhrGeoEelGeomR02;

Interpolate survey line data from PR{...} variable to Fix time and calculate additional
parameters (streamer feather angle, receivers’ depth and coordinates, etc.). The results of
calculation and interpolation are write to PR{...}.Z field. The command includes one mandatory
parameter:

1 — RP-variable cells number for data synchronized.

The PR{...}.Z includes follow fields (see PR{n}.Z — field with synchronized data):
ShotlD, Fix, GpsDay, GpsTime, VessHead —
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shot points' ID and time;
GunTpGpsk, GunTpGpsN, GunGpsE, GunGpsN, GunDepth, GunSeaDepth, dTGun, Manifold,
Atmosferic, GunVVolume —
cluster position and guns characteristics;
StTpGpsE, StTpGpsN, StBuoyGpsE, StBuoyGpsN, StHead, StTens, StRDepth —
streamer&buoys position and streamer characteristics;
StChGpsE(1..n), StChGpsN(1..n), StChDepth(1..n), StChSeaDepth(1..n), StGun2Ch(1..n) —
streamer’s channels position;
CmplGpsE, CmplGpsN —
CMP1 position;
BirdGpsE(1..m), BirdGpsN(1..m), BirdDepth(1..m), BirdHead(1..m), BirdAngle(1..m),
BirdTemper(1..m) —
streamer's birds position and characteristics.

The created to PR{1}.Z data is shown in Figure 58 and Figure 59. The cyan points is the
MBES data (points of depth measurements); the red points is seismic cluster towpoint for Fix
time (the red vectors show the vessel’s heading); the blue line is streamer towpoint for Fix time;
the magenta line is tailbuoy position for Fix time. The additional thin blue lines are the seismic
birds’ position; the green lines are the seismic channels position.
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Figure 58. MatLab window with data created by 'PR_CreateSet’
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Y Dataset > B
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Figure 59. MatLab window with data created by 'PR_CreateSet' (zoomed)

4,411 OutPromaxGunGeom

{'OutPromaxGunGeom',1};gUhrGeoEelGeomR02;

Export synchronized data from PR{...}.Z field to output file with “2D Marine geometry
spreadsheet for ProMax” (see “ProMax source geometry spreadsheet™).

The command includes one mandatory parameter:
1 — RP-variable cells number for data synchronized.

The command includes two additional parameters:

SrcPattern0 — Src Pattern is the source pattern number corresponding to values in the Src Pattern
column in the Patterns spreadsheet. Source patterns are defined in the Patterns
spreadsheet. SrcPattern0=1 by default.

StaticO — Static is a user defined static in ms. If pre-existing shot statics are going to be applied to
a dataset, they can be entered in this column. For example, shot time delays due to
time break errors during recording could be entered in this column. These statics
can later be applied with Apply User Statics. StaticO=0 by default.

The command can be write as: {'OutPromaxGunGeom',1,4,0};gUhrGeoEelGeomR02;

4.4.12 OutP190Geom

{'OutP190Geom','Gun’,2018,1,10,'S'};gUhrGeoEelGeomR02;
Export synchronized data from PR{...}.Z field to three files:
-- P1/90 file (see P1/90 and AutoCad scripts),
-- AutoCad’s script file (see P1/90 and AutoCad scripts),
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-- Catalogue file (see Catalogue file).

The command includes four mandatory parameters:

'‘Gun’' — exported Coordinates Field Prefix; usually '‘Gun’ or 'Cmp1’;

2018 — year of survey;

1 — RP-variable cells number for data exporting (for example: 1 or 1:5 or [1 3 5 2]).

The command includes eight additional parameters:

CatStep — the points step for catalogue file. Set to 1 by default;

Recordld — for P1/90; Char; Record identification (COL1; Al): 'S'=Centre of Source;
'‘G'=Receiver Group; 'Q'=Bin Centre; 'A'=Antenna Position; 'T'=Tailbuoy Position;
'C'=Common Mid Point; "V'=Vessel Reference Point; 'E'=Echo Sounder; 'Z'=0ther,
defined in HO800. Set to 'S’ by default. Usually set to 'S' or 'C".

Sparel — for P1/90; 3 Chars; Spare (COL14-16 A3); if nonexist, then create values' '. Setto ..
by default (3 spaces).

Vesselld — for P1/90; Char; Vessel ID (COL17 Al). Set to '1' by default.

Sourceld — for P1/90; Char; Source ID (COL18 Al). Set to '1' by default.

Otherld — for P1/90; Char; Tailbuoy / Other ID (COL19 Al). Set to '1' by default.

Spare2 — for P1/90; Char; Spare (COL80 1X); if nonexist, then create values ' '. Set to ' ' by
default (1 space).

WCode — for P1/90; metric flag for GpsLat, GpsLon, Gpsk, GpsN, WaterDepth; symbols "M"
(metric) or "N™ (non metric) are used. Example: 'NNMMM' - Lat and Lon will
saved in d.m.s.

4,413 OutSgyGeom

{'OutSgyGeom’,1};gUhrGeoEelGeomR02;

Export synchronized data from PR{...}.Z field to Sgy-fields (Text header, Binary Header,
Traces Headers) and save it to output Sgy-file with nav-merged data.

The command includes one mandatory parameter:
1 — RP-variable cells for data export.

The commands code includes three sections:
1) for Sgy Textural Header Correction (see Text-header);
2) for Sgy Binary Headers Correction (see Binary-header);
3) for Sgy Trace Headers Correction (see Trace-headers).

Each section code can be changed to apply new features to Sgy-fields data. For example
the new auto-update text can be added to Sgy Textural Header.
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5 Output files

The script’s work result is the number of files with geometry calculated (Figure 60).
There are:
--calc_....._Cmpl.190 — the file contained P1/90 for first channel’s CMP1-point;
-- calc_...._Cmpl.scr — the file contained AutoCad script, which drawing CMP1-trackplot;
-- calc_...._Cmpl.ctl — the file contained coordinates catalogue for CMP1;
-- calc_...._Gun.190 — the file contained P1/90 for seismic cluster position point;
-- calc_...._Gun.scr — the file contained AutoCad script, which drawing Gun-trackplot;
-- calc_...._Gun.ctl — the file contained coordinates catalogue for Gun;
-- calc_...._GunPromax.txt — the file contained spreadsheet for ProMax “2D Marine Geometry
Assignment” procedure;
-- calc_...._nav.sgy — the Sgy-file merged with navigation.

»diiUHR_GeoEel0006_C_L_HR_Z29i*.* # v
+Mame Ext Size Date
-, <DIR>= 07.11,2020 16:02
QC_Screenshots <DIR> 18.10,2020 19:22
EDDDG_C_L_HR_ZQ sQy 1152 264 080 10,06,201907:47
| |oooa_C L HR_Z29 sgy_tmp 2 270 464 036 06,11,2020 20:48
Eoooe_c_L_HR_29 wls 64 000 05.11.2020 12:44
| |0006_C_L_HR_29_Fathy kxt 22 263 352 24.10,2020 14:36
| |0006_C_L_HR_29_BirdLog kxt 316 696 05.11,2020 19:51
| |0006_C_L_HR_29_GunLog Ext 32 408 24.10.2020 15:07
| |0006_C_L_HR_29_GunTp kxt 57 397 24,10,2020 15:01
| |0006_C_L_HR_29_StBuov kxt 57 410 24.10,2020 15:01
| |000&_C_L_HR_29_StDpt kxt 11 412 26.10.2020 03:04
| |0006_C_L_HR._29_Stog kxt 155 106 10,06,2019 07:59
| o06_C_L_HR_=29_StMav kxk 29352 12.06.2019 15:05
| |0006_C_L_HR_29_5tTens kxt 273 882 26,10,2020 08:57
| |0006_C_L_HR_29_StTp kxt 57 410 24.10,2020 15:01
| |ealc_0O05_C_L_HR_29_Crmpl 190 31893 07.11.2020 16:05
| |calc_0006_C_L_HR_Z9_Cmpl ctl 3835 07.11.2020 16:05
@calc_ﬂﬂﬂﬁ_c_L_HR_Zg_Cmp1 scr 19 564 07,11,2020 16:05
| |ealc_0006_C_L_HR_29_Gun 190 31895 07.11.2020 15:19
| |calc_Dooe_C_L_HR_29_Gun ctl 3834 07.11.2020 15:19
@calc_ﬂDDE_C_L_HR_zg_Gun scr 19562 07,11,2020 15:19
calc_0006_C_L_HR_Z9_GunPromax kxt 30 444 06.11.2020 20:49
halc_0006_C_L_HR._29_nav sy 1152 264 080 06,11,2020 20:50 |

Figure 60. The sub-folder content example — input and output data

5.1 P1/90 and AutoCad scripts

The *.190 files is U.K.O0.0.A. P1/90 files. It based on IOGP document: “U.K.0.0.A.
P1/90 post plot data exchange tape 1990 format, 28 June 1990”. The file’s Record’s Type is 1
“Grid or geographical coordinates”, without Item 16 (Recordld="R': Receiver group records for
3-D offshore surveys).

Files formed using template txt-file with Header, located in the root-folder of data. The
file example is shown in Figure 61. The symbols marked as ### are automatically changed for
file will created, using actual data.

The calc_....._Cmp1.190 file example shown in Figure 62.
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= Lister - [dAUHR_GeoEelP190_Cmp1Header.bi] = B

File Edit Options Encoding Help 100%
[HIHI]BSuruey F Lol - T- T S4HH (Malma; Deryugin; Sakhalin Island)
H@161Job description .... . 2D HR, 1 streamer, 1 source

HB182Vessel details ..... . Ivan Kireev 1
H@183Source details ..... . 1%SERCEL G.GUH 158cu - H 2/16 JIC 11
HOe10845treamer details ......... GeoEel {solid, 192 channels) 1 1
HB185TailBuoy ........cooo.oo.. SeaMap Buoylink EX 1 1
HBZ2083urvey date . . B6 Hovember 2828
HB281Tape date .... . B
HB202Tape version . - UKDOA P1/98
HB203Line prefix .............. S20AF
HB3@BC1lient ............ool.... ExxonMobil
HBu0BGeophysical contractor ... ROMONA
HB500Positioning contractor ... ROMONA
HB680P0s. proc. contractor .... GEOGALS
HB7@BPositioning system ....... Ueripos LD3S
HBg@AShotpoint position ....... CHP Channel 1
H1888C1lock time relative GHMT... GHT 8.8 hours
H1188Humber of rec. groups .... 192
H1408Geodetic Datum Survey .... UGS-84 WGS-84 6378137.000 298.2572235638
H1481Transformation to WGS8Y .. 8.8 6.8 6.0 0.600 9.000 B.000 O6.0000000
H1508Geodetic Datum Postplot .. WUGS-84 WGS-84 6378137.000 298.2572235638
H1581Transformation to WGS8Y .. 8.8 6.8 6.0 0.600 9.000 B.000 O6.0000000
H1688Datums Transformation .... 8.8 6.8 6.0 0.600 9.000 B.000 O6.0000000
H1788Vertical datum
H1800Projection type Nothern hemisphere
H19088Projection zone
H280086rid unit ................ 1Hetres 1.80608080
H2B881Height unit .............. 1Hetres 1.08000008
H2B82Angular unit ....... - 1Degrees
H22@88Central HMeridian ... . 141 66 88.0888E
H23016rid Origin ........... . 8 66 68.8804 141 88 66.9008E
H23026rid coord. at Origin .... 500000.00E ©.@6H
HZ248135cale factor ............. 8.9996
H2482Lat/Lon at wich scale def. 8 60 ©60.0886H 141 88 06.9008E
H2608Water depth .............. Current sea surface by Echo Sounder
Figure 61. P1/90 Header template for CMPL1 position
= Lister - [dMJHR_GeoEelh0006_C_L_HR_2%calc_0006_C_L_ HR_29_Cmp1.190] = &
File Edit Options Encoding  Help 12 %
[Hl]1l]l]Suruey F Lol - S4HN {Malma; Deryugin; Sakhalin Island) ~
He181Job description ...... ... 2D HR, 1 streamer, 1 source
HB182Vessel details ........... Ivan Kireew 1
HB1835ource details .. 1XSERCEL G.GUN 158cu - M 9716 JIC 11
He184streamer details GeoEel {solid, 192 channels) 1 1
H@185TailBuoy SeaMap Buoylink EX 1 1
HB2B85urvey date .............. 86 Hovember 2828
HB2B1Tape date ... ... ... ..... 89 June 2819
HB2082Tape version ............. UKDDA P1/90
HeZ@3Line prefixz ... ......... s28nF
H@3@eclient .....o..oiiiiaiaas ExxonMobil
HeuepGeophysical contractor ... ROMONA
HB580Positioning contractor ... ROMOHA
HB6B0Pos . proc. contractor .... GEDGALS
HB7080Positioning system ....... Veripos LD3S
Heg@@shotpoint position ....... CHP Channel 1
H16888Clock time relative GMT... GHT 8.8 hours
H11@8Humber of rec. groups .... 192
H1488Geodetic Datum Survey .... WGS-84 HGS-84 6378137 .000 208 .2572235630
H1481Transformation to WGS84 . 8.8 8.8 B.0 A.008 B.000 A.000 O.0000B00
H1588Geodetic Datum Postplot .. WGS-84 WGS-84 6378137 .000 298.2572235630
H1581Transformation to WGS8Y .. 6.8 8.8 6.0 D.000 D.668 O.066 O.000060A
H1688Datums Transformation .... 6.8 8.8 6.0 D.000 D.668 O.066 O.000060A
H1788Vertical datum ........... LAT
H18088Projection type . 861UTH HMothern hemisphere
H1988Projection zone .......... 5h H
H2080Grid unit ...... ... . .o..s 1Hetres 1.006060008
H2@@1Height wnit ... ... ..., 1Hetres 1.688008
H2@82Angular unit ............. 1Degrees
H2288Central Heridian 88 08.008E
H2301Grid Origin .............. 8 68 @8.866H 141 68 ©0.0068E
H23082Grid coord. at Origin .... 50080008.08E ©.68N
H2481Scale factor ............. 8.9996
H2482Lat/Lon at wich scale def. 8 68 00.886N 141 88 ©0.6008E
H2600Water depth ... .. ........ Current sea surface by Echo Sounder

ceeB6_C_L_HR_ 111 108868511230 09H1414654 . B5E 554603 .85673286.8 A43.6160202728
ceeBé_C_L_HR_ 111 1881511230 27N1414654 . 19E 554606 .55673201.5 L43.61602082731
ceee6_C_L_HR_ 111 1882511230 46H1414654 .33 554609 .15673297 .3 43.61602082734
ceee6_C_L_HR_ 111 1883511230.64N1414654 . 47E 554611.75673303.80 43.6168202737
CO006_C_L_HR_ 111 1084511230.82H1414654 . 61E 554614 .556733088.6 43.6160202748
CeeB6_C_L_HR_ 111 1885511231001 4146548 . 75E 554617 .15673314.2 43.6160202743
ceeB6_C_L_HR_ 111 1886511231 A8H1414654 . 89E 554619 .85673319.8 A43.6160202746

FRARA T 1 UD 444 AAARTCA49%4 QW44 MACE BWE CCLADD3 FLATI99C 8 WD A4AGDRIZhO

Figure 62. Example of P1/90 files with CMP position




The AutoCad script (calc_...._Cmpl.scr) text example is shown in Figure 63. The script
drop to AutoCad window; it create separate layer with Survey line name and draw trackplot
(Figure 64). The “Snap cursor” in AutoCad must be off for processing correctly.

=) Lister - [dAUHR_GeoEel\0006_C_L_HR_294calc_0006_C_L_HR_29_Cmplsca] — B
File Edit Options Encoding  Help 44 %
-layer m "8886_C_L_HR_29_Cmp1" P

text 554603.76,5673286.01 3 0 DO06_C_L_HR_29_Cmp1

pline 5545683 .76,5673286.01 554606.46,5673291.55 554609.12,5673297 .31 554611.71,56733
554732.76,5673556.82 554735.52,5673562.46 554738.13,5673568.11 554741.10,5673573 .94
554861.96,5673827 .72 554864.52,5673833.16 554867 .40,5673838 .74 554870.38,5673844 17
554986.84,5674107 .51 554080 .27 567411314 554001 _83,5674118 .75 554004 34 5674124 40
555128.91,5674375.93 555123 .48,5674381.36 555126.26,5674387 .15 555128.86,5674302 74
555248, 03,5674647 .45 555253.20,5674658.90 555255 .84 ,5674664 .47 555258.62,5674670.15
555382.08,5674922 .69 555385 .75,5674928 .12 555388.57,5674933 87 555301.26,5674930 36
555509, 00,5675194.57 555511.95,5675200.05 555514.98,5675205.59 555517.99,5675211.10

circle 554603.76,5673286.081 @
circle 5546086.46,5673291.55 8
circle 554609.12,5673297.31 0.
circle 554611.71,5673303.62 0.30
circle 554614.51,5673388.65 8
circle 554617.13,5673314.16 @

Figure 63. The AutoCad script text example

06_C_L_HR_29_Cmp1

Figure 64. The AutoCad scripts processing result

There are follow data-columns contained in the P1/90 Type 1 (site from format
description document):

HType — Record Identifier 'H' + Header Record Type + Header Record Type Modifier
(AL1+12+12);

HDescript — Parameter Description (A27);

HData — Parameter Data (A48);

Recordld — Char; Record identification (COL1; Al): 'S'=Centre of Source; 'G'=Receiver Group;
'‘Q'=Bin Centre; 'A'=Antenna Position; 'T'=Tailbuoy Position; 'C'=Common Mid Point;
'V'=Vessel Reference Point; 'E'=Echo Sounder; 'Z'=Other, defined in H0800.

LineName — Char; Line name (left justified, including reshoot code) (COL2-13 A12);

Sparel — Char; Spare (COL14-16 A3); if non-exist, then create values ' ',
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Vesselld — Char; Vessel ID (COL17 Al);

Sourceld — Char; Source ID (COL18 Al);

Otherld — Char; Tailbuoy / Other ID (COL19 Al);

PointNum — Float; Point number (right justified) (COL20-25 A6); if non-exist, then create values
from 1 to N;

GpsLat — Float; Latitude in d.m.s. N/S (COL26-35 2(12), F5.2, Al) or in grads N/S (COL26-35
F9.6, Al);

GpsLon — Float; Longitude in d.m.s. E/W (COL36-46 13, 12, F5.2, Al) or in grads E/W (COL36-
46 F10.6, Al);

GpsE — Float; Map grid Easting in metres (COL47-55 F9.1) or in non-metric (COL47-55 19);

GpsN — Float; Map grid Northing in metres (COL56-64 F9.1) or in non-metric (COL56-64 19);

WaterDepth — Float; Water depth defined datum defined in H1700 (COL65-70 F6.1) or elevation
in non-metric (COL65-70 16); if non-exist, then create values ' 0.0';

GpsDay — Float; Date (date number 1 corresponds to Jan-1-000; the year 0000 is merely a
reference point); calculated using Julian Day of year (COL71-73 13);

GpsTime — Float; Second in day; calculated using time h.m.s., GMT or as stated in H1000
(COL74-79 312);

Spare2 — Char; Spare (COL80 1X); if non-exist, then create values ' ".

5.2 Catalogue file

The file contained data, same the P1/90 for “coordinate’s catalogue” with defined point
step. The first and last points get from data for any step. The example of file is shown in Figure
65.

B Lister - [dAUHR GeoEel\0006 C L HR 2%\calc 0006 C_L HR 29 Gun.ctl] - o
File Edit Options Encoding Help 100 %%
lpoB6_Cc_L_HR_29_Gun "
FileHame PointHum Date Time Latitude Longitude Easting Hosting WaterDepth

g0686_C_L_HR_29 1808 2019/06/09 20:27:28.33 51°12'30.251"N 141°46°54_139"E 554605.5 C673290.9 o43 .68
0066_C_L_HR_29 1818 2019/06/09 20:27:57 .64 51°12'32.868"H 141°46°55.566"E 554632.6 LO73347.3 043.62
8886_C_L_HR_29 1028 2019/86/89 20:28:27.34 51°12'33.874"N 141°46°57 863" E 554659.9 C673483 .4 843 .63
boB6_C_L_HR_29 1830 2019706709 20:28:58.88 51°12'35.716"H 141°46°58.367"E S54685.7 CO73N60.6 843 .53
8066_C_L_HR_29 1048 2819/706/89 20:29:29.36 51712'37.526"N 141°46°59.799"E 554712.9 5673516.8 B43.71
90686_C_L_HR_29 1858 2019/06/09 20:36:80.19 51°12'39.336"N 141°47°01.219"E 554739.9 C673573.8 043 .68
Bo06_C_L_HR_29 1860 2019/06709 20:308:30.66 51°12 ' 41.166"H  141°47° 02 .634'E S54766.7 L673629.8 043 .66
8866_C_L_HR_29 1078 2019/86/09 28:31:88.72 51712'42 981"H 141°47"B4.B28"E 554793.2 C&73686 .1 843 .72

6866 C L HR 29 1888 2019/086/ 89 20:31:308.64 51°12' 44 .791"N  141°47° 05 _441"E 554820.0 CA73742.3 843 .59

Figure 65. File with “coordinate’s catalogue”

There are follow data-columns contained in the file:
FileName — the survey line name;
PointNum — the Fix number for 2DHR;
Date — shot’s date;
Time — shot’s time;
Latitude — latitude of objects in accordance with navigation datum;
Longitude — longitude of objects in accordance with navigation datum;
Easting — easting of objects in accordance with navigation datum;
Northing — Northing of objects in accordance with navigation datum;
WaterDepth — the actual water depth for object (Gun or CMP1) position.
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5.3 ProMax source geometry spreadsheet

The current chapter based on document: “ProMAX® Reference 2D and 3D Marine
Geometry Assignment”.

The example of file, contained spreadsheet for ProMax “2D Marine Geometry
Assignment” procedure, shown in Figure 66.

= Lister - [dAJHR_GeoEel0006_C_L_HR_28calc_0006_C_|L_HRE_29_GunPromax. ] = =

File Edit Options Encoding  Help 8%
1000 1008 554685.5 5673290.9 43 .6 4.9 1088 199.7 282728 168 1 6.9 ~
10881 1861 Loh508.2 L6732096.4 h3. b6 L.9 108681 199.7 282731 160 1 6.9
1882 1882 5546108.9 5673382.2 43 .6 4.9 1882 199.7 282734 1680 1 6.9
18683 18683 So4613.4 L673307.9 43.6 5.8 1883 199.7 282737 168 1 @.8
1064 1064 554616.2 5673313.5 43 .6 5.1 10884 199.7 282748 1680 1 6.9
18685 18685 E54618.9 L673319.8 43.6 5.2 1885 199.8 282743 168 1 6.8
1886 1886 EEu621.6 L673324.7 h3.b6 5.2 10886 199.7 2827h6 1680 1 6.9
1887 1887 554624.4 56733308.7 43 .6 5.2 1887 199.7 282749 1680 1 6.9
1888 1888 Lou627 .1 L673336.3 h3. b6 5.2 1888 199.8 282752 1680 1 6.9
1889 1889 554629.8 5673341.8 43 .6 5.2 10889 199.8 282755 1680 1 6.9
1818 1818 B54632.6 C673347.3 43.6 5.3 1818 199.8 282758 168 1 6.8
1811 1811 EEu635.3 L673352.8 h3.b6 5.2 10811 199.7 282861 1680 1 6.9
1812 1812 554638.1 5673358.3 h3.7 5.2 1012 199.8 282803 1680 1 6.9
1813 1813 Lou6ha.9 5673364 .1 h3.7 5.2 1813 199.8 282887 1680 1 6.9
1614 1614 554643.6 5673369.5 43.7 5.2 1014 199.8 2828689 1680 1 6.9
1815 1815 SouoLG. 4 L673375.2 43.6 5.2 1815 199.8 282812 168 1 @.8
1816 1816 EEL640 .2 L673381.1 4L3.8 5.2 1816 199.8 282816 1680 1 6.9
1817 1817 554651.9 5673386.7 43.8 5.2 1017 199.8 282819 168 1 6.9
1818 16818 Loh654 .5 L673392.2 W3 7 5.2 1018 1998 202821 160 1 6.9
1819 1819 554657 .2 5673397.8 43 .6 5.2 1019 199.8 282824 168 1 6.9
1828 1828 L54659.9 C673403.4 43.6 5.3 1628 199.8 282827 168 1 8.8
1821 1821 EE4662.5 L673409.2 4L3.8 5.2 1821 199.8 262838 1680 1 6.9
1822 1822 554665 .1 5673414.7 43.8 5.2 1822 199.8 282833 168 1 6.9
1823 1823 BoU667 .9 L673420.8 W3 7 5.2 1823 199.8 202837 160 1 6.9
1824 1824 554670.3 5673426.3 43 .6 5.2 1824 199.8 282839 1680 1 6.9
1825 1825 B54673 .1 L673432.0 43.7 5.3 1825 199.8 282843 1680 1 6.8
1826 1826 554675.3 S673437.6 43 .6 5.2 1826 199.8 282846 1680 1 6.9
1827 1827 So4678.8 C673443.3 43.6 5.1 1827 199.8 282849 1680 1 @.8 v

< >

Figure 66. File with spreadsheet for ProMax “2D Marine Geometry Assignment”

There are follow data-columns contained in the file:

MarkBlock — Mark Block is assigned to the TRC GEOMETRY SIN database attribute in the
Assign midpoints step in Bin. This column is also a spreadsheet row counter.

Source — Source is a user defined source numbering sequence.

Station — Station is required for Assign midpoints step in Bin. The station number is associated
with the shot as determined from the acquisition survey.

X — Xis required for Assign midpoints step in Bin. X coordinate of the source in feet or meters.
This is obtained from the navigation data or can be extracted from dataset headers that
contain X coordinates. This can be the X coordinate of either the center of the source
array or the antennae on the boat.

Y — Y is required for Assign midpoints step in Bin. Y coordinate of the source in feet or meters.
This is obtained from the navigation data or can be extracted from dataset headers that
contain Y coordinates. This can be the Y coordinate of either the center of the source
array or the antennae on the boat.

DepthSea — Depth: is the water depth at the source location in ft. or m.

SrcDepth — Src Depth is the depth of the source in ft. or m.

FFID — FFID is the field file ID. This is usually the tape file number assigned to each shot at
time of recording. Therefore, these numbers usually reflect the chronological order of the
shots. FFID is normally obtained from the field observer’s notes.
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StrmrAzmth — Strmr Azmth is the direction measured relative to North of the line extending
from the stern of the vessel towards the streamer tail buoy. Value entered should be the
clockwise bearing in degrees from North (0 degrees).

Time — HHMMSS - Time is the time of shot.

Date — Julian Date is the date of shot.

SrcPattern — Pattern is the source pattern number corresponding to values in the Src Pattern
column in the Patterns spreadsheet. Source patterns are defined in the Patterns
spreadsheet.

Static — Static is a user defined static in ms. If pre-existing shot statics are going to be applied to
a dataset, they can be entered in this column. For example, shot time delays due to time
break errors during recording could be entered in this column. These statics can later be
applied with Apply User Statics.

5.4 Sgy with Navigation merged

The current chapter based on documents: “Recommended standards for digital tape
formats, 1975 Society of Exploration Geophysicists. All rights reserved.” (Sgy rev.0); “SEG Y
rev 1 Data Exchange formatl, SEG Technical Standards Committee2, Release 1.0, May 2002”;
“GS.64 — EXXONMOBIL GEOPHYSICAL OPERATIONS, Generic Specifications High
Resolution (HR) Seismic: Seismic Data Processing.”, rev. 02.

The Sgy file includes changed Text-header, Binary-header and Trace-headers. The
comments to fields are exception to standard Sgy, marked red fonts color.

5.4.1 Text-header

The Text-header formed using txt-file with Header, located in the root-folder of data. The
file example is shown in Figure 67. The symbols marked as ### are automatically changed for
file will created, using actual data. The each change is defined to script’s code.

The most lines in the Text-header are a “free format”. The lines defined by client as
“Buyer specified SEGY EBCDIC Header contents” marked with postfix “DEF”.

The Text-header merged to Sgy file shown in Figure 68.
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B Lister - [dAUHR_GeaEel\Say_TextHeader. tt] - b

File Edit Options Encoding Help

Eﬂ1 CLIENTEXX0ON MOBIL; GONTRAGCTOR:ROMOMA; UESSEL:IVAN KIREEU; SURUEY:HMALMAZDHR
CO82 LINE HHHHHIEHHEE AREA 54NN MAP 1D DEF
C083 SEQNO:itititd; DATE :iiiHe-#it—4#4; PRODUCT TYPE:RAW TRACES HMERGED WITH HAU DATA
G084 RECORDING SYSTEM:GEOMETRICS GEDEEL CHT-2; FORMAT:SEG-Y REV.1;

C85 DATA TRACES/RECORD iHiHH AUXILIARY TRACES/RECORD #it CDP FOLD 96 DEF
CB6 SAMPLE INTERUAL H#_###t  SAMPLES/TRACE Hi### BITS/IN 24 BYTES/SAHPLE DEF
CO7 TRACES SORTED BY:RECORD; POLARITY:NORHAL SEG; PHASE:AS RECORDED;

C88 SAMPLE CODE: 32 BIT IBM FLOATING BYTE ORDER: BIG ENDIAN DEF
C89 AMPLITUDE RECOUERY :HONE; REC.LENGTH -##tis_ H#HMS ; GAIN TYPE:-FIXED

C18 STREAMER:GEOEEL SOLID; HYDROPHONE TYPE:GEOMETRICS PROPRIETARY POLYHER

C11 GROUP INT:6.25M; GEOPHONES:PER GROUP 6; SPACING:@.65M; GROUP SENS:Z8 U/BAR
C12 ADC BAMDWIDTH:DC TO 8 KHZ; ADG DYNAMIGC RANGE:128 DB @ 1MS, 7@ DB @ 1/16MS
C13 ADC FILTERS:ALIAS -3 DB @ 81% OF NYQUIST, DOWN 135 DB AT STOP BAND

C14 STREAMERS HO:1; ACTIVE LENGTH:iHt#it_ #i##tM; STREAMER DEPTH:2M {+/-08.5M);

C15 BIRDS:##; MIM OFFSET ALONG:18M; MIN OFFSET TRANSVERSE:8H

C16 SOURCE:SERCEL G.GUM 158CU - M 9716 JIC; NHUHM:1; SHOT POINT INTERVAL:Hi#.##HN
C17 SOURCE CONTROLLER:SEAMAP GUHLINK 2888; NEAR FIELD HYDROPHONE:AUX.TRACE 1
C18 MANIFOLD PRESSURE:20800PSI (+/-180); GUN DEPTH:I3H (+/-8.%)

C19 TIMING GUNS FIRE DELAY 48MS AFTER HAU CLOSURE (DELAY CORRECTION @HS)

C28 MAP PROJECTION:UTH S4H; GRID UNITS:METERS; CENTRAL MERIDIAN:141 @68 B86.8088Y
21 GRID ORIGIN:P 08 B0.008M; UTH ZONE:54H; SCALE:8.9996

22 GEODETIC DATUM:WGS 84, 6378137.000; INUERSE FLATTENING:298_2572235630

C23 FIRST CHP ALONG SURUEY LINE; SHOTS BY UESSEL CRP; SEISHIC DISTAHCE

C24

25

C26

C27 SHOTPOINT RANGE: min HiHHF - max it DEF
c28

c29

38 HON-STANDARD TRACE HEADERS: SHOT TIME WICROSECOND 189-192 INT32; RECEIVER
C31 DEPTH 193-196 INT32; AUX DATA TO CHANNELS HANTISSA 225-228 INT32; AUX DATA
32 TO CHAMMELS EXPONENTA 229-2308 INHT16. AUX DATA TO CHANMELS HAP:
£33 CH1:UESSEL HEADING; CH2:GUN TP-X; CH3:GUN TP-¥; CH4:MANIFOLD PSI

C34 CHS:ATMOSFER PSI; CH6:CLUSTER HUM; CH7 :GUNS UOLUME CU; CH8-11:GUNS DT HCSEC
G35 CH12:ST TP-X; GH13:ST TP-¥; CH14:ST TAIL-X; CH15:5T TAIL-¥; CH16:5T HEADING
36 CH17:ST TENSION; CH18:ST REPEATER DEPTH; CH19-31:BIRDS DEPTH

C37 CH32-44:BIRDS HEADING; CH45-57: BIRDS WING AHGLE; CH58-78:BIRDS TEMPERATURE
C38 BIRDS DISTAMCE FROM TP: 62.2; 162.2; 262.2; 362.2; 462.2; 562.2; 662.2;

C39 762.2; 862.2; 962.2; 1862.2; 1162.2; 1262.2; TAIL DISTANCE FROM TP: 1418.4
C48 END EBCDIC

<

Figure 67. The template file for Text-header

Summary  Text Header | Bin Header ] Trace Header ] Trace Data ]

CO1 CLIENT:EXXON MOBEIL; CONTRACTOR:ROMONA; VESSEL:IVAN KIREEV; SURVEY:MALMAZDHR
C0Z LINE 0006_C_L_HE_ZSFEA S4NN MAP ID LEF
CO3 SEQNO:E_25; DATE:Z019-06-06; PRODUCT TYPE:RAW TRACES MERGED WITH NAV DATA
CO4 RECORDING S¥YSTEM: GEOMETRICS GEOEEL CNT-Z: FORMAT:SEG-Y REV.1:

CO5 DATA TRACES/RECORD 0192 AUXILIARY TRACES/RECOED 04 CDP FOLD 96 LEF
CO0& SAMPLE INTERVAL 0.500 SAMPLES/TRACE 04000 BITS/IN 24  EYTES/SAMPLE LEF
CO7 TRACES SORTED BEY:RECORD; POLARITY:NOEMAL SEG; PHASE:AS RECORDED:

COS SAMPLE CODE: 32 BIT IEM FLOATING BEYTE ORDER: BIG ENDIAN LEF
CO0S9 AMPLITUDE RECOVERY:NONE; REC.LENGTH:Z2000.000M3; GAIN TYPE:FIXED

Cl0 STREAMER:GEOEEL 5S0LID; HYDROPHONE TYPE:GEOMETRICS PROPRIETARY POLYMER

Cll GROUP INT:6.Z2Z5M; GEOPHONES:PER GROUP 6; FPACING:O0.65M; GROUP SENS:20 V/BAR
ClZ ADC BANDWIDTH:DC TO & KHZ; ADC DYNAMIC RANGE:120 DE B 1M3, 70 DB @ 1/16M3
Cl3 ADC FILTER3:ALIAS -3 DE @ 81% OF NYQUIST, DOWN 135 DE AT STOP BAND

Cl4 STREAMERS NO:1; ACTIVE LENGTH:1193.750M; STEEAMEER DEPTH:EM (+/-0.5M):

Cl5 BIFDS:13; MIN OFFIET ALONG:10M; MIN OFFSET TRANIVERSE:SM

Cle S0URCE:SERCEL G.GUN 150CT - M 9/16 JIC; NUM:1:; SHOT POINT INTERVAL:(06.250M
Cl7 S0URCE CONTROLLER:SEAMAP GUNLINK Z000; NEAR FIELD HYDROPHONE:AUX.TRACE 1
Cl3 MANTFOLD PRESSURE:Z000PSI (+/-100); GUN DEPTH:3M (+/-0.5)

Cl9 TIMING GUNS FIFE DELAY 40M3 AFTER. NAV CLOSURE (DELAY COFRECTION OMS)

CZ0 MAP PROJECTION:UTM 54N: GRID UNITS:METERI: CENTRAL MERIDIAN:141 00 00.000W
CZl GRID ORIGIN:O 00 00.000N; UTHM ZONE: 54N; SCALE:0.93596

CZz GEODETIC DATUM:WGS 84, ©6378137.000; INVERSE FLATTENING:Z95.2572235630

C&3 FIRAT CHMP ALONG SUBRVEY LINE: SHOTS BY VESSEL CRP; SEISMIC DISTANCE

cad

Cas

Cae

C&7 SHOTPOINT FANGE: min 01000 - max 01353 LEF
Cas

czg

C30 NON-STANDARD TRACE HEADERS: 5SHOT TIME MICROSECOND 159-192 INT3Z:; FECEIVER
C31 DEPTH 193-196 INT3Z; AUX DATA TO CHANNELS MANTISSA Z25-225 INT3Z; AKX DATAL
C32 TO CHANNELS EXPONENTA 229-230 INT16. AUX DATA TO CHANNELS MAP:
C33 CH1:VESSEL HEADING: CHZ:GUN TP-X; CH3:GUN TP-Y:; CH4:MANIFOLD PSI

C34 CHS5:ATMOSFER P5SI; CH6:CLUSTER NUM; CH7:GUNS VOLUME CU; CHS-11:GUNS DT MCSEC
C35 CH1Z:5T TP-X; CH13:5T TP-¥; CH14:3T TAIL-X; CH15:3T TAIL-Y; CH16:3T HEADING
C36 CH17:5T TENSION: CH1G:5T REPEATER DEPTH; CH19-31:BIFDE DEPTH

C37 CH32Z-44:BIFDS HEADING; CH45-57: BEIRDS WING ANGLE; CH35-70:BIFDS TEMPERATURE
C35 BIRDS DISTANCE FROM TP: 62.2; 162.2; 262.2; 362.2; 462.2; 562.2; 6B62.Z;

C39 762.2; 862.2; 962.2; 1062.2; 1162.2; 126Z.2; TAIL DISTANCE FROM TP: 1415.4
C40 END EBECDIC

Figure 68. Text-header merged to Sgy file
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5.4.2 Binary-header

The Binary-header includes follow corrected fields:

Bytes 3201-3204 // Job — Job identification number.

Bytes 3205-3208 // Line — Line number. For 3-D post-stack data, this will typically contain the
in-line number.

Bytes 3209-3212 // Reel — Reel number.

Bytes 3213-3214 // DataTracePerEnsemble — Number of data traces per ensemble. Mandatory
for prestack data.

Bytes 3215-3216 // AuxiliaryTracePerEnsemble — Number of auxiliary traces per ensemble.
Mandatory for prestack data.

Bytes 3217-3218 // dt — Sample interval in microseconds (us). Mandatory for all data types.

Bytes 3219-3220 // dtOrig — Sample interval in microseconds (us) of original field recording.

Bytes 3221-3222 // ns — Number of samples per data trace. Mandatory for all types of data. Note:
The sample interval and number of samples in the Binary File Header should be for the
primary set of seismic data traces in the file.

Bytes 3223-3224 // nsOrig — Number of samples per data trace for original field recording.

Bytes 3225-3226 // DataSampleFormat=1 — Data sample format code. Mandatory for all data.
1=4-byte IBM floating-point; 2=4-byte, two's complement integer; 3=2-byte, two's
complement integer; 4=4-byte fixed-point with gain (obsolete); 5=4-byte IEEE floating-
point; 6=Not currently used; 7=Not currently used; 8=1-byte, two's complement integer.

Bytes 3229-3230 // TraceSorting=1 — Trace sorting code (i.e. type of ensemble) : -1=Other
(should be explained in user Extended Textual File Header stanza; 0=Unknown; 1=As
recorded (no sorting); 2=CDP ensemble; 3=Single fold continuous profile; 4=Horizontally
stacked; 5=Common source point; 6=Common receiver point; 7=Common offset point;
8=Common mid-point; 9=Common conversion point. Highly recommended for all types of
data.

Bytes 3231-3232 // VerticalSumCode=1 — Vertical sum code: 1 = no sum, 2 = two sum, ..., N =
M-1 sum (M = 2 to 32,767).

Bytes 3255-3256 // MeasurementSystem=1 — Measurement system: Highly recommended for all
types of data. If Location Data stanzas are included in the file, this entry must agree with
the Location Data stanza. If there is a disagreement, the last Location Data stanza is the
controlling authority. 1=Meters; 2=Feet.

Bytes 3261-3500 // Unassigned1=[21 000000 0]

Bytes #3261-3262 // Data type=2 — Exxon: 1=Land2D, 2=Marine2D, 3=Land3D, 4=Marine3D.

Bytes #3263-3264 // Coordinate flag=1 - Exxon: 0=No coordinate in trace headers,
1=Coordinates in trace headers.

Bytes #3265-3266 // Statics flag=0 — Exxon: 0=No statics in trace headers, 1=Statics in trace
headers.

Bytes 3501-3502 // SegyFormatRevisionNumber=0 — SEG Y Format Revision Number. This is a
16-bit unsigned value with a Q-point between the first and second bytes. Thus for SEG Y
Revision 1.0, as defined in this document, this will be recorded as 0100. This field is
mandatory for all versions of SEG Y, although a value of zero indicates "traditional” SEG
Y conforming to the 1975 standard.

Bytes 3503-3504 // FixedLengthTraceFlag=0 — Fixed length trace flag. A value of one indicates
that all traces in this SEG Y file are guaranteed to have the same sample interval and
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number of samples, as specified in Textual File Header bytes 3217-3218 and 3221-3222. A
value of zero indicates that the length of the traces in the file may vary and the number of
samples in bytes 115-116 of the Trace Header must be examined to determine the actual
length of each trace. This field is mandatory for all versions of SEG Y, although a value of
zero indicates "traditional™ SEG Y conforming to the 1975 standard.

Bytes 3505-3506 // NumberOfExtTextualHeaders=0 — Number of 3200-byte, Extended Textual
File Header records following the Binary Header. A value of zero indicates there are no
Extended Textual File Header records (i.e. this file has no Extended Textual File
Header(s)). A value of -1 indicates that there are a variable number of Extended Textual
File Header records and the end of the Extended Textual File Header is denoted by an
((SEG: EndText)) stanza in the final record.

The example of output Sgy-file Binary header is shown in Figure 69.

®% Variables -
SgyHead
£l 11 struct with 39 fields

Field Walue kin Mlax Class
|E| Descript 11 struct struct
|aoc| flarme 'dNUHR_GeoEe\N\0006_C_L_H... char
|a0c| Erdian ‘b’ char
1 FDataSampleFormat 1 1 1 double
avc) TextualFileHeader 32001 char char
1 lob 23 23 23 double
1 Line 629 629 629 double
1 Reel 3 3 6 daouble
1 DataTracePerEnsemble 192 19: 19: daouble
1 BuxiliaryTracePerEnsemble 4 4 4 double
1 dt 500 500 500 double
1 dtOrig 500 500 500 double
1 ns 4000 4000 4000 double
1] hsOrig 4000 4000 4000 double
1 DataSampleFormat 1 1 1 double
1 EnsembleFold 0 0 0 double
1] TraceSorting 1 1 1 double
] VerticalZumCode 1 1 1 double
1 SweepFrequencyStart 0 0 0 double
1 SweepFrequencyEnd 0 0 0 double
1 Sweeplength 0 0 0 double
1l SweeepType a a ] double
11 SweepChannel a a 0 double
1 SweepTaperlengthStart a a 0 double
1 SweepTaperlengthEnd a a 0 double
1 TaperType 0 0 0 double
] CorrelatedDataTraces 0 0 0 double
1| BinaryGain o o 0 double
1 AmplitudeRecoveryhdethod o o 0 double
] MeasurementSystem 1 1 1 double
1 ImpulseSignalPolarity 0 0 0 double
1 VibratoryPolarityCode 0 0 0 double
11 Unassignedi 1207 doubls a 2 double
11 SegyFormatRevisionMumber a a 0 double
1| FixedLengthTraceFlag a a 0 double
| MumberOfExtTextualHeaders il il 0 double
1 Unassigned? 471 double 0 0 double
] ExtTextualHeaders Il double
20| fMarmeTmp 'dMWUHR_GeoEeN\OQ0E C_L_H... char

Figure 69. Example of output Sgy-file Binary header
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5.4.3 Trace-headers

The Trace-headers includes follow corrected fields:

01-04 /I TraceSequenceLine — Trace sequence number within line — Numbers continue to
increase if the same line continues across multiple SEG Y files. Highly recommended for
all types of data.

09-12 // FieldRecord==ShotID — Original field record number. Highly recommended for all
types of data.

13-16 // TraceNumber — Trace number within the original field record. Highly recommended for
all types of data.

17-20 // EnergySourcePoint==Fix — Energy source point number — Used when more than one
record occurs at the same effective surface location. It is recommended that the new entry
defined in Trace Header bytes 197-202 be used for shotpoint number.

29-30 // TraceldenitifactionCode — Trace identification code: -1=Other; 0=Unknown; 1=Seismic
data; 2=Dead; 3=Dummy; 4=Time break; 5=Uphole; 6=Sweep; 7=Timing; 8=Waterbreak;
9=Near-field gun signature; 10=Far-field gun signature; 11=Seismic pressure Sensor;
12=Multicomponent seismic sensor - Vertical component; 13=Multicomponent seismic
sensor - Cross-line component; 14=Multicomponent seismic sensor - In-line component;
15=Rotated multicomponent seismic sensor - Vertical component; 16=Rotated
multicomponent seismic sensor - Transverse component; 17=Rotated multicomponent
seismic sensor - Radial component; 18=Vibrator reaction mass; 19=Vibrator baseplate;
20=Vibrator estimated ground force; 21=Vibrator reference; 22=Time-velocity pairs; 23 ...
N=optional use, (maximum N = 32,767). Highly recommended for all types of data.

31-32 // NSummedTraces=1 — Automatically set by GeoEel // Number of vertically summed
traces yielding this trace. (1 is one trace, 2 is two summed traces, etc.)

33-34 /I NStackedTraces=1 — Automatically set by GeoEel // Number of horizontally stacked
traces yielding this trace. (1 is one trace, 2 is two stacked traces, etc.)

35-36 // DataUse — Data use: 1=Production; 2=Test.

37-40 /I offset — Distance from center of the source point to the center of the receiver group
(negative if opposite to direction in which line is shot).

49-52 /I SourceDepth — Source depth below surface (a positive number).

61-64 // SourceWaterDepth — Water depth at source.

65-68 // GroupWaterDepth — Water depth at group.

69-70 /I ElevationScalar=-100 — Scalar to be applied to all elevations and depths specified in
Trace Header bytes 41-68 to give the real value. Scalar = 1, +10, +100, +1000, or +10,000.
If positive, scalar is used as a multiplier; if negative, scalar is used as a divisor.

71-72 /I SourceGroupScalar=-100 — Scalar to be applied to all coordinates specified in Trace
Header bytes 73-88 and to bytes Trace Header 181-188 to give the real value. Scalar = 1,
+10, +100, +1000, or +10,000. If positive, scalar is used as a multiplier; if negative, scalar
is used as divisor.

73-76 // SourceX — Source coordinate - X.

77-80 // SourceY — Source coordinate - Y.

81-84 // GroupX — Group coordinate - X.

85-88 // GroupY — Group coordinate - Y.
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89-90 // CoordinateUnits=1 — Coordinate units: 1=Length (meters or feet); 2=Seconds of arc;
3=Decimal degrees; 4=Degrees, minutes, seconds (DMS). Note: To encode +-DDDMMSS
bytes 89-90 equal= +-DDD*10" + MM*10”2 + SS with bytes 71-72 set to 1; To encode
+-DDDMMSS.ss bytes 89-90 equal= +-DDD*1076 + MM*107"4 + SS*1072 with bytes
71-72 set to -100.

91-92 /I WeatheringVelocity — Water or Weathering velocity. (ft/s or m/s as specified in Binary
File Header bytes 3255-3256).

109-110 /I DelayRecordingTime — Delay recording time — Time in milliseconds between
initiation time of energy source and the time when recording of data samples begins. In
SEG Y rev 0 this entry was intended for deep-water work if data recording does not start at
zero time. The entry can be negative to accommodate negative start times (i.e. data
recorded before time zero, presumably as a result of static application to the data trace). If
a non-zero value (negative or positive) is recorded in this entry, a comment to that effect
should appear in the Textual File Header.

115-116 /I ns— Automatically set by GeoEel // Number of samples in this trace. Highly
recommended for all types of data.

117-118 // dt — Automatically set by GeoEel / Sample interval in microseconds (pus) for this
trace. The number of bytes in a trace record must be consistent with the number of samples
written in the trace header. This is important for all recording media; but it is particularly
crucial for the correct processing of SEG Y data in disk files (see Appendix C). If the fixed
length trace flag in bytes 3503-3504 of the Binary File Header is set, the sample interval
and number of samples in every trace in the SEG Y file must be the same as the values
recorded in the Binary File Header. If the fixed length trace flag is not set, the sample
interval and number of samples may vary from trace to trace. Highly recommended for all
types of data.

119-120 // GainType=1 — Gain type of field instruments: 1=fixed; 2=binary; 3=floating point; 4
... N=optional use.

121-122 /I InstrumentGainConstant — Instrument gain constant (dB).

123-124 // InstrumentlnitialGain — Instrument early or initial gain (dB).

157-158 /I YearDataRecorded — Year data recorded — The 1975 standard is unclear as to
whether this should be recorded as a 2-digit or a 4-digit year and both have been used. For
SEG Y revisions beyond rev 0, the year should be recorded as the complete 4-digit
Gregorian calendar year (i.e. the year 2001 should be recorded as 2001 (7D1)).

159-160 // DayOfYear — Day of year (Julian day for GMT and UTC time basis).

161-162 // HourOfDay — Hour of day (24 hour clock).

163-164 // MinuteOfHour — Minute of hour.

165-166 // SecondOfMinute — Second of minute.

167-168 /I TimeBaseCode=4 — Time basis code: 1=Local; 2=GMT (Greenwich Mean Time);
3=0ther, should be explained in a user defined stanza in the Extended Textual File Header;
4=UTC (Coordinated Universal Time).

189-192 // Inline3D — used as microsecond. Usually for 3-D poststack data, this field should be
used for the in-line number. If one in-line per SEG Y file is being recorded, this value
should be the same for all traces in the file and the same value will be recorded in bytes
3205-3208 of the Binary File Header.

193-196 // Crossline3D — used as Receiver/Cable depth below surface. Usually for 3-D poststack
data, this field should be used for the cross-line number. This will typically be the same
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value as the ensemble (CDP) number in Trace Header bytes 21-24, but this does not have
to be the case.

225-228 /| SourceMeasurementMantissa — used as Additionallnformation mantissa. Usually
Source Measurement — Describes the source effort used to generate the trace. The
measurement can be simple, qualitative measurements such as the total weight of explosive
used or the peak air gun pressure or the number of vibrators times the sweep duration.
Although these simple measurements are acceptable, it is preferable to use true
measurement units of energy or work. The constant is encoded as a four-byte, two's
complement integer (bytes 225-228) which is the mantissa and a two-byte, two's
complement integer (bytes 209-230) which is the power of ten exponent (i.e. Bytes 225-
228 * 10**Bytes 229-230).

229-230 /I SourceMeasurementExponent — used as Additionalinformation exponent. Usually
two-byte, two's complement integer (bytes 209-230) which is the power of ten exponent
(i.e. Bytes 225-228 * 10**Bytes 229-230).

231-232 /I SourceMeasurementUnit=-1 Source Measurement Unit — The unit used for the
Source Measurement, Trace header bytes 225-230. -1 = Other (should be described in
Source Measurement Unit stanza, page 39); 0=Unknown; 1=Joule(J); 2=Kilowatt(kW);
3=Pascal(Pa); 4=Bar(Bar); 4=Bar-meter(Bar-m); 5=Newton(N); 6=Kilograms(kg).

The Additionalinformation (Bytes 225-228 * 10**Bytes 229-230) write to one or more
Channels. There are follow information:
1 — vessel heading;
2 — GunTowPointX;
3 — GunTowPointY;,
4 — Manifold pressure in psi;
5 — Atmosferic pressure in psi;
6 — cluster number;
7 — cluster's guns volume;
8 — guns error in microsecond;
9 — StreamerTowPointX;
10 — StreamerTowPointY;
11 — Streamer's Buoy X;
12 — Streamer's Buoy Y
13 — Streamer's heading (towpoint-to-tail) in degree;
14 — Streamer's tension;
15 — Streamer's depth by repeater in m;
16 — Birds depth in m;
17 — Birds heading in degree;
18 — Birds wing angle;
19 — Birds temperature.
The length of each position depends from “objects number”. For example, we have 4
guns installed in cluster, so we will have 4 “guns error in microsecond” records; if we have 10
birds, — we will have 10 “Birds depth”, “Birds heading”, “Birds wing angle” and “Birds
temperature”.
The example of output Sgy-file Trace headers is shown in Figure 70 and Figure 71.
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T3] structwith 92 fields

Field =

Hﬂ MessageMum

(H TraceSequenceline
(H TraceSequenceFile
HH FieldRecord

BE‘ TraceMumber

(H EnergyEourcePoint
-H cdp

(H cdpTrace

EEl TraceldenitifactionCode
Ba MEummedTraces
BE‘ MStackedTraces
Eﬂ Datallse

Ba offset

(H ReceiserGroupElevation
Eﬂ SourceSurfaceElevation
(H SourceDepth
BE‘ ReceierDatumElevation
Hﬂ SourceDatumElewvation
(H SourceVaterDepth
(H GrouphivaterDepth
Ba ElevationScalar
(H SourceGroupscalar
EEl Sourcex
Ba Sourcel
(H Groupk
HH Groupy
Ba CoordinateUnits
(H Weatheringhelocity
Eﬂ SubWeatheringWelocity
(H SourcelphaleTime
(H GroupUpholeTime
Eﬂ SourceStaticCorrection
(H GroupStaticCorrection
- TotalStaticpplied
Hﬂ LagTirmed
(H LagTirmeR
(H DelayRecordingTirme
Ba hfuteTimeStart
BE‘ rfuteTitneEnd

Hs
HH dt
(H GainType
EEl InstrurmentGainConstant
Ba Instrumentlnitial Gain
Correlated
Eﬂ SweepFrequencestart
(H SwveepFrequenceEnd
(H Swveeplength

Sweep Type

Walue

L0252 doubis
170952 Joubie
1F0952 dovbie
L0252 doubis
170952 Joubie
1F0952 dovbie
L1952 doubie
1F0952 doubie
1eF952 dowbis
Ler0852 doubls
1LF0952 dovbis
L0252 double
Ler0852 doubie
1LF0952 dovbis
L0252 double
Ler0852 doubie
1LF0952 dovbis
L0252 doubis
170952 Joubie
1F0952 dovbie
L1952 doubie
1F0952 doubie
1F0952 dovbie
L1952 doubie
1F0952 doubie
1eF952 dowbis
Ler0852 doubls
1LF0952 dovbis
L0252 double
Ler0852 doubie
1LF0952 dovbis
L0252 double
Ler0852 doubie
1LF0952 dovbis
L0252 doubis
170952 Joubie
1F0952 dovbie
L1952 doubie
1F0952 doubie
1eF952 dowbis
Ler0852 doubls
1F0952 doubie
1eF952 dowbis
Ler0852 doubls
1LF0952 dovbis
L0252 double
Ler0852 doubie
1LF0952 dovbis
L0252 doubis
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5.6753e+08
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5.6753e+08
1

1470
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4000
500

16
16

Low R o R o [ |

Class

double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
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double
double
double
double
double
double
double
double
double
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Figure 70

. Example of output Sgy-file Trace headers; part 1
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®% Yariables - Head

151 struct with 92 fields

0 InstrurmentlnitialGain

CreerTravel

cdpX
cdp

Inline3D

H Crassline3D

- shotPaint

HH ShotPaintSealar

] TracealuebdeasurernentUnit

- TransductionCanstarthantissa

- TransductionConstantPower
HH TransductionUnit

-H Traceldentifier

- ScalarTraceHeader
HH SourceType
H SourceEnergyDirectiontantissa

- SourceEnergyDirectionExponent

- SourceMeasurementhantissa
1]

1 SourcebeasurementExponent
1] .

1 SourcebdeasurementUnit

- Unassignedintl

-H Unassignedintz

Walue

T 0952 doubls
10952 doubis
1x70952 dovbie
1x70952 dovbie
T 0952 doubls
10952 doubis
1x70952 dovbie
1x70952 dovbie
T 0952 doubls
10952 doubis
1x70952 dovbie
1x70952 dovbie
T 0952 doubls
10952 doubis
1x70952 dovbie
1x70952 dovbie
T 0952 doubls
10952 doubis
1x70952 dovbie
1x70952 dovbie
T 0952 doubls
10952 doubis
1x70052 dovbie
1x70952 dovbie
T 0952 doubls
10952 doubis
1x70052 dovbie
170952 doubis
T 0952 doubls
10952 doubis
1x70052 dovbie
170952 doubis
T 0952 doubls
10952 doubis
1x70052 dovbie
170952 doubis
10952 doubis
10952 doubis
1x70052 dovbie
T 0952 doubls
10952 doubis
1x70952 dovbie
1x70052 dovbie
T 0952 doubls
10952 doubis
1x70952 dovbie
1x70052 dovbie
T 0952 doubls
10952 doubis
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double
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Figure 71. Example of output Sgy-file Trace headers; part 2
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6 Appendix 1: Raw 2D marine SEG-Y data requirements by Exxon Mobile

The current chapter based on document: “GS.64 — EXXONMOBIL GEOPHYSICAL
OPERATIONS, Generic Specifications High Resolution (HR) Seismic: Seismic Data
Processing.”, rev. 02.

6.1 SEGY 3200 Byte EBCDIC header

The EBCDIC header must include:
1) Geodetic Datum. The EBCDIC header must state the geodetic datum used for the coordinates.
The acquisition geodetic information: Ellipsoid, Latitude of Origin, Semi Major Axis, Scale
Factor, Coefficient of Flattening, False Easting, Datum Name, False Northing, Projection, Units,
Central Meridian, Zone Name;
2) Detailed header byte location listing.
3) Buyer specified SEGY EBCDIC Header contents (for Raw Sgy):

Card Item Description Byte Notes
No Positions
C2 Line (2D) or Survey (3D) 84-160 See additional note (*) below
name and Area Code
C5 Data traces per record 404-480
Cb6 Sample interval 484-540
C8 Byte order 601-640 Indicate whether byte order is Big or
Little Endian. Note: Big-Endian is the
only format acceptable to Buyer.
C27 | Shotpoint range / Sub-range | 2084-2160 | Sub-ranges are to be used when a single
for 2D or Inline/crossline 2D line (pre-stack) or 3D survey spans
range for 3D multiple physical output media.

(*) C2 additional note:
The complete Buyer specified alphanumeric Line Name (for 2D data) or Survey Name
(for 3D data) shall be written to card image C2 of the EBCDIC header. The Line Name
shall not exceed 12 characters in length. The name shall be unique and allow
unambiguous identification of the associated trace data. The format of card image C2 in
the EBCDIC Header will conform to the following:
-- Columns 1-3 will be 'C 2;
-- The word 'LINE" will precede the Buyer alphanumeric line name with at least one
blank space separating the word 'LINE' and the alphanumeric line name;
-- The word 'AREA’ will follow the alphanumeric line name separated by at least one
space from the last character in the line name;
-- The Buyer's designated Area Code will be located after the word 'AREA' separated by
at least one space from the last character in the word area.

4) Trace sample values. Units are millivolts referred to the input of the acquisition system. If the

sample values are not in units of millivolts, the actual engineering units used must be stated in
the EBCDIC header.
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5) Tidal corrections. The EBCDIC header should clearly state whether tidal corrections have
been applied or not applied to depth measurements. If tidal corrections are applied, the
calculation method must be stated.

6) Channel sampling skew. Skew removed from data traces or recorded in trace header. The
EBCDIC header must state if channel skew has or has not been removed from the data traces.

7) System time delays. System delays removed from data traces or recorded in trace header. The
EBCDIC header must state how system time delays are treated.

8) Sensor transduction constants. Include in EBCDIC header with transduction units. Clearly
state in the EBCDIC header the transduction factors to be used to convert the SEGY sample
values to units of microbars or meters per second.

9) Extra Binary and Trace header entries. All non-standard SEGY Rev. 0 Binary Header and
Trace Header entries must be explained in the EBCDIC header.

10) Field recording parameters. The EBCDIC header must note the field production filters. If the
field data has been filtered or gained in any way, the EBCDIC headers should note all pertinent
processing parameters.

6.2 SEGY 400 Byte Binary Header

The header fields are shown in table below.

Description Bytes | Format Notes
Job Identification | 3201- | i32 See (*) additional note
Number 3204
Line Number 3205- | 132 See (**) additional note
3208
Tape Reel Number | 3209- | i32 See (***) additional note
3212
No. of data traces | 3213- | i16 The number of data traces per record including dummy
per record 3214 traces and zero traces inserted to fill out the record or
file. For stacked data, there is normally one data trace
per record.

No. of Auxiliary 3215- | i16
traces per record 3216

Sample interval in | 3217- | i16 Exception to standard SEGY.
microseconds for | 3218 The sample interval of the trace data for this line/survey
this line only. The sample interval should be the same for all

lines in a multi-line SEGY volume. (The original
standard specifies this parameter as sample interval in
microseconds for this volume of data).

Sample interval in | 3219- | i16 Original field recording sample interval. This value may
microseconds for | 3220 change between lines on a multi-line SEGY volume.
original field

recording of this

line/survey

Number of 3221- | 116 Exception to standard SEGY.

samples per data 3222 The number of samples per trace for this line only. The
trace for this number of samples per trace should be the same for all
line/survey. lines in a multi-line SEGY volume. (The original

standard specifies this parameter as the number of
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Description Bytes | Format Notes

samples per data trace for this volume of data).

Number of 3223- | i16 This value may change between lines on a multi-line
samples per trace | 3224 SEGY volume.

(Original)

Data sample 3225- | i16 Exception to standard SEGY.

format code 3226 The only data format accepted by Buyer for SEGY data

is: DATA SAMPLE FORMAT CODE 1 (one): IBM-
floating point.

Trace sorting code | 3229- | i16 Exception to standard SEGY.
3230 (This isa SEGY Rev 1.0 standard).
1 = shot ensemble;

2 = CDP ensemble;

3 = single fold continuous profile;
4 = horizontally stacked:;

5 = Common source point;

6 = Common receiver point;

7 = Common offset point;

8 = Common mid-point;

9 = Common conversion point.

Vertical sum code | 3231- |il6

3232
Measurement 3255- 1 = Meters, 2 = Feet
system 3256
Data type 3261- | i16 1 =Land2D, 2 = Marine2D, 3 = Land3D, 4 = Marine3D
3262
Coordinate flag 3263- | i16 0 = No coordinate in trace headers,
3264 1 = Coordinates in trace headers
Statics flag 3265- | 16 0 = No statics in trace headers;
3266 1 = Statics in trace headers
SEG Y Format 3501- | i16 Must =0 (SEGY Rev. 0

Revision Number | 3502

(*) Job Identification Number note:
The Job Identification Number (JIN) in bytes 3201-3204 (32-Bit Integer) shall be a
unique number which allows Contractor to trace, tag or identify the seismic processing
and acquisition sequences applied to the data for each line/survey. Each line/survey and
process shall have a unique JIN.

(**) Line Number note:
The Line Number in bytes 3205-3208 (32-bit integer) shall be formed from the alpha-
numeric line name written to card image C2 of the EBCDIC volume header by removing
the alpha characters from the name and concatenating the remaining numeric characters
to give an integer number.

(***) Reel numbers note:
The reel number written in bytes 3209-3212 (32-bit integer) shall be unique numbers that
can be referenced by the Contractor for invoicing purposes. The unique numbers shall be
documented in all transmittals, invoices and other shipping documents. The reel number
for each line written to a multi-line physical output media shall be identical.
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Extra Binary and Trace header entries — all non-standard SEGY Rev. 0 Binary Header and Trace
Header entries must be explained in the EBCDIC header.

6.3 SEGY 240 Byte Trace Header

The header fields are shown in table below.

Description Bytes | Format Notes

Trace sequence number within | 1-4 14 See note in (*)

line Enter Field Record Number associated with
this trace. Used to merge XY info. (Not
required for binned data)

Trace sequence 5-8 14 See note in (**)

number within reel Enter Field Channel or Trace Sequence
Number for this Field Record. Used to
merge XY info. (Not required for binned

data)
Field Record identification 9-12 |14
number
Channel/Trace number within | 13-16 | 14
Field Record
Shot/Source Point 17-20 | 14 Enter Source Point Identification Number
identification number for this Field Record
Trace identification code 29-30 |12 1 =Live, 2 = Dead. See note in (***)
Data use flag 35-36 | 12 1 = Production, 2 = Test
Source to receiver distance 37-40 | 14 Signed distance. Enter signed source to
receiver distance. NOTE: Sign is negative if
opposite to direction line shot. (Required for
binned data).
Source depth 49-52 | 14 Enter source depth for this source point.
Water depth at source 61-64 | 14 Enter water depth at this source point.
Water depth at receiver 65-68 | 14
Scalar to be applied to all 69-70 |12 Scalar = 0 (none), 1, £10, £100, £1,000,
elevations and depths +10,000. If +ve, multiply; if —ve divide.
Scalar to be applied to all 71-72 |12 Scalar = 0 (none), 1, £10, £100, =1,000,
coordinates +10,000. If +ve, multiply; if —ve divide.
Source X-Coordinate 73-76 | 14
Source Y-Coordinate 77-80 | 14

Receiver/Group X-Coordinate | 81-84 | 14

Receiver/Group Y-Coordinate | 85-88 | 14

Coordinate units 89-90 |12 1 = length in distance units
2 = seconds of arc

Weathering (Land) or water 91-92 |12 Enter water velocity for this trace

(Marine/OBC) velocity

Time (msec) for sample 1 109- 12 =0 (zero) if no delay. Buyer convention is

110 that first sample time is zero if there is no

delay or shift.

Number of samples in this 115- |12 Must match value in Binary Header.

trace 116

Sample interval 117- |12 In microseconds (Us)
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Description Bytes | Format Notes
118
Source Line Number 189- |14 For un-binned data, enter 3D survey sail
192 line number.
Receiver/Cable depth 193- 14
196

(*) Note Trace Sequential Line Number:
For single line output data sets, the trace sequential line number starts at 1 for the first
trace of the output data set and increments by 1 for each trace output. For multi-line
output data sets, the trace sequential line number is reset to 1 for the first trace output to
each new line, and increments by 1 for each trace output in that line.

(**) Note Trace Sequential Reel Number:
The trace sequential reel number is reset to 1 at the start of a new output volume and is
incremented by 1 for each trace output to that volume.

(***) Trace Identification Code:
The trace identification codes are to be interpreted as follows: A “1” means the data on
trace is valid seismic data which is to be further processed; A “2” means that data values
on trace are invalid or corrupt (i.e., “bad”), or that all sample values have been set to zero.
A code “2” trace is to be treated as a “dead” or zero sample value trace for processing
purposes. The trace is only written to preserve any valid information in the 240 byte trace
header, and to preserve a uniform number of physical traces per record/ensemble. Any
invalid, or corrupt, trace header values should be corrected before writing the trace to
tape. Code “2” traces are typically removed from the processing stream after the
Navigation-Seismic merge stage.

6.4 SEGY Seismic Trace Data

The seismic trace data shall be in 32-bit binary IBM floating point (Big Endian). No other
encoding format is acceptable to Buyer.

Not to be processed shots / bad shots — Not included in SEGY data set.

Dead and/or killed traces — Include the trace in the SEGY data set and flag the trace status
in 240 byte trace header, bytes 29-30.
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7 Appendix 2: Procedure for exporting a file with the coordinates of the seismic source

tow point from QINSy

Exporting a file from QINSy is done as follows:
1) Copy the db file (s) of the track from which you want to export data.

2) Press Replay button in the main Qinsy window, select the file (s) you need and click the

"Replay" button as on Figure 72.

# D:\QPS\Office\Database - Raw Data Manager - O X

Daiin  Bua  deiictene  WHeTpymentsl  [lomows

EELEYTENY

@

Size | Db Setup Analyze | Replay | Statistics | Export | Impert

142| 100.4MB | 12.05.2019 | 12.05.2019

Replay the selected database ,_WI_ /éﬂ
Figure 72. Window utility Replay

3) Window will be opened as on the Figure 73. Press the "Session setup” button.

E 0142 - DE_CL_30 - 0002.db - Controller - O X

Dain  Bua Yeranoekw  Cecowa Onuun  Ceperpysute  [Nomows
ERl| = e o E e E =
B8 v @ 9% <None> qlie
E b [] ii 5e.ssior1 Setup -"‘i:

Status: Replay - Not Replaying

Fix number: Waiting on first event

Steered node: (Mo data)

Previous route:

Current route: DK_CL_30 - Bearing: 107.47deg (True)

Mext route:

Replay file: 0142 - DE_CL_30 - D002.db

DTM file: MNone

Sounding grid file: None

Free disk space: 2813 GB

Replay settings:  Replay Entire Database - Fastest Possible
"ﬁ Session Setup v

Figure 73. Window Replay controller
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In the window “Session Setup” (Figure 75), go to the “Storage” tab in the left part of the
window. In the section "Sounding grid" set "disabled".

@ Session Setup - Storage - Scunding Grid x

Planning — File:

Storage Format: Disabled ;I

Sounding Grid
DTM File Import...l Aidd Extra La_l,lers...l Mew. . | Clear Layers...l
— Systemsz
System | |
Replay
Manitaring
ok I Cancel |
4

Figure 74. Menu Session Setup — Sounding grid of utility Replay

DTM File - select “*.qpd - QINSy Processing”, tick the multibeam echo sounder system
(MBES). Click "Ok" (see Figure 75).

@ Session Setup - Storage - DTM File x
Planning ~ File
Sterage Format: *.qpd - QINSy Processing
Mode: Use Database storage name
Filename: 0142 - DE_CL_30 - 0002.qpd
Sounding Grid Flagged FP: | All footprints are stored, flagged footprints are inactive (Re..

™

_.% — System:
DTM File __ Use System
[ = SingleBeam-odom CV-100 [1]

Replay
Monitoring

1] I Cancel | y
Figure 75. Menu Session Setup — DTM File utility Replay
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4) In the Controller window press the "Computation Setup" button (Figure 76)

E 0142 - DE_CL_30 - 0002.db - Controller - O X

Dain  Bua Yeranoekw  Cecowa Onuun  Ceperpysute  [Nomows
E = 'r’l? o E E k
|§.ﬁ%w@‘ﬁ§%<N0nE> Bk
|§ b Computation Setup b bt ¥
g [ ~ 2 S

Status: Replay - Not Replaying

Fix number: Waiting on first event

Steered node: (Mo data)

Previous route:

Current route: DK_CL_30 - Bearing: 107.47deg (True)

Mext route:

Replay file: 0142 - DE_CL_30 - D002.db

DTM file: 0142 - DE_CL_30 - D002.qpd

Sounding grid file: None

Free disk space: 2813 GB

Replay settings:  Replay Entire Database - Fastest Possible
l'a Setup/change computation parameters v

Figure 76. Window Replay controller

“Computation Setup” window will be opened like on Figure 77:

[ Computation Setup x
Computations =i 01_Verpos Postion Filter I Position Results | Attitude | Height |
BV Miss Shelly
Shortcuts X  Fitter P,
----- [, 02_Trimble iiter ¢
RN I gwl, U1_V3'il303_ General Parameters Setting
mE O 03—'6"3'3'3"!”—'308 Dynamic model Mone
Overview | i | . [1.X. 04_applaniv status Neight model None
w15 USEL &
ﬁ B[] "y 555_Layback
S (S M 05_Applanis_IMLU
Postion | ¢ . MF 07_Octans_GYRO
..... gﬁé 08_Octans_PRH Extended Parameters Moise S0 | Time Constant
----- M & 08_spplanis_GYRO
BEE | . MEZ SingleBeam-adom Cv-100[1]
Rotation Aftitude | @ | i M7 MBES
----- :H: Offset System Miss Shelly
@ ..... [~ 555
i
Echosounder - Trimble
- Applaniz Observations Setting sD
A
Steered Node
Observation Parameters Setting
Apply | Cancel |
|

Figure 77. Window Computation Setup

The computation used during data collecting is marked by purple colour. Tick all «+» in it and
click on the active positioning system (In this case “02_Trimble”).

73




] |

Carcel |

[ satellite Count

[ Computation Setup X
Comptations - M _—VEIDDS System Parameters
S H ? E[Emb':“ss Shelly ||7 Use this system to trigger the computation
.
-4 [heightstats T T - |
Ouenview |1 0.4 DS_AppIan!x_Pos Preferred position 5D Systern Driver ﬂ
----- 1.1, 04_Applanix status — —
[é;i BT USBL Position a pr.lorl SD 0.50 [m]
- W ey 555_Layback Preferred height 5D Systern Driver j
Posttion | i .. gﬁé 05_spplanis_IMU Height a priori 5D 1.00 [m]
----- = g; 07_Octans_GYRO
..... WA~ 08_Octans_PRH Dynarnic a priori 5D Dizabled
BEE |0 . M7 06_Applanis_GYRO
Rotation Atitude | | | i IZ:_\\Z, SingleBeam-odom Cv-100[1]
----- M MBES
@ ----- :H: Offzet Syztem Mizz Shelly System Thiesholds
..... M= 555
Echosounder | @ .. = ROV Parameter Minimurm Maximum
-8 Applaniz Age 5.00 [s]
i, | Solution Maode 0 0
el | 3D Position RMS 1.73 [m]
steered Node [ Position SD 1.00 [m]
[ Height 5D 1.00 [m]
[ Horizontal DOP 0.00 [m]

Figure 78. Positioning system of window Computation Setup

In the section “Height status” on the right side of the window: there are 2 possible options -
Accurate or Unreliable. What does it mean?
A) Accurate means that the file recorded in RTK mode. Without going into details, we can say
that the depths recorded in the file are automatically brought to a necessary sea level (MSL,
LAT, B-77, etc.). These calculated depths are for mapping. We need the actual sea depth at
the time of measurement for export. Therefore, here we need to change the value to
“Unreliable”.
B) Unreliable means that the depths reduced to the actual sea level by recalculating the values of
the depth using the echo sounder readings, draft sensor data and Z offsets. If you haven’t draft
sensor, set the manual draft of the echo sounder and the HADR value (Height above draft
reference) in the settings to 0. In this case, the ship’s CoG taken as the sea surface. (You need
to put CoG of the vessel to Vessel’s water line during offsets measurement step.)

Click on the name of the vessel and check in the tab "Height": Tide method = disabled,
Manual draft = 0. Click Apply and Ok. Close the controller.
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[ Computation Setup X
Computations "Q 01_erpos Position Filter] Position Resutts | Attitude  Height
=g Trimble
Sh:l‘tCUtS = v m Height Interpolation
a5 | i Mok 02_Trimble Priority | Method Max Age Skew
el O gﬁ g‘s-ge"fm_ . 1 Heave 05_Applanb_II 1.00 [] r Nao
----- | Applanis_Pos
2 H 08_Octans_PRF 1.00 N
----- [, 04_Applanix status o feared [<) r = 4
[i% - [ % USBL
2 B [ g 555_Lavback
Postion | i i gﬁé 05_Applaniz_IMU
----- M7 07_Dctans_GYRO
----- M 08_Octans_PRH
= 0 W @7 06_tpplanis_GYRO
Rotation Atitude | | L. M SingleBeam-adom Cv-100[1]
..... M7 MBES
|""_N'| ----- :H: Offzet System Mizz Shelly Tide Parameters
..... M =~ 555 - -
Echosounder | @ i Om ROV Tide method Disabled ﬂ
G- Applanix
A,
AR
Steered Node
Draft and Squat Parameters
Draft method Enabled j
Manual draft | 0.000
Squat method Disabled ﬂ
0k | Apply | Cancel |

Figure 79. Window Computation Setup, tab Height

5) In the Replay window, select the file that we edited and click Tools — Clone settings. This
command will copy settings into the remaining files, which we will specify when executing the
command.

#

6) Select all files with the same settings and press the button . The controller opens. In the
Replay controller, press the "Play” button and wait until our files overwritten with the new
settings.

7) In the Replay controller, select the desired file for export (If the exported track consists of
several files - the body of the name is one, and the postfix has a sequence number from 1 to n), in

this case we select all the files related to this track. Click the button "Export" %‘ — All data -
Generic Export.
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B D:\QPS\Office\Database - Raw Data Manager — O ey
®ain  Bug  Oeidctene  Wncrpymenter  MNomows
Database /| Linename Sequence Size | Db Setup Online | Analyze Replay Statistics | Export | Import
Export >
i~ Expart
 Infarmation
Export data using Generic Expart XML Layout
Ok I Cancel Help
For Help, press F1 NUM

Figure 80. Window export data of utility Replay

In the next window (Figure 81) check that all Results files present and click next.

ﬁ Export Generic - Data Selection - Page 1/ 3 X

Selected data sorted on Start Time. All times listed in UTC

Seq Raw Database Size Linename | Start (UTC) Duration | Fix Range | Results | QPD
30 100.5MB | DK_CL_30 | 12,05.2019 3:55| 00:03:40

Blapsed time scanning selected data: 00:00:00.0

|{I;Iaaaa||ﬂanae>||0'mma||ﬁma|

#|

Figure 81. Window for checking the presence of errors in the files for export
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In the next window create a Layout for export. In other words, a template according to which we
will export necessary data in the future. Press the "New" button. A window appears, as in the
Figure 82.

[;J Untitled [medified] - Generic Export Layout Editer - OVERVIEW - Export - O d

File View Help

B General Layout Information
':L?j Layout Purpose: Export
Export Layout Locl_cmg: Mot Locked
Layout Version: 2019.05.21.1
Layout Name:
@ Additional Information:
Layout Database: 0142 - DK_CL_30 - 0002.db _I
D Export spedfic settings
M it
ew Expo Export Folder: [ project's export folder ]
-, Export Filename: #5.but
L_J‘ File Mode: Owverwrite -
Open... File Header: MNane -
Field Delimiter: TAB -
H Checksum: Mo -
e A ;I Termination: CR+LF -
SI:—I.?UI:‘ DTATA I-;port f\;‘l::ie: ime based : hd
GENERAL DATA port Rate: [Eececond ____________
SETTINGS
RAW DATA
RESULT DATA
DTM

Cancel Apply

Figure 82. Window Overview — export
Here give a name to template in the field Layout name.
Export Filename: you can give the original name for the exported file or use the name of the db
file.
The remaining settings should be as shown on Figure 82.

8) Click GENERAL DATA tab.
Click 2 times on the date. Reduce the date to the form in accordance with the example line:
YYYYMMDD. To do this, in the Time Format field, select User Defined; in the User Defined

field, press the button D and in the opened window type the characters in the Time Format
Specifier line in accordance with the description given in this window below.
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User Defined Format Specifiers
8 Time [ Date

Time Format Specifier:

o Semed Test

Sample

Current UTC becomes

| 20190521

Explanation

%d Day (01-31) ~
SGm Maonth (01-12)

e Month name (abbreviated)

B Manth name (full)

oy ‘Year without century (00-29)

EA Year with century

Gy Time representation for current locale
b5 Date representation for current locale
Yol Date and time representation for locale

More explanation. ..

QK CTHeHa

Cnpaeka

Figure 83. Window settings of format date

Time Zone: Ohr UTC.

9) Click RESULT DATA tab.

Click "Nodes". Click the "Add" button and add the towing point of the equipment for which data

exporting. The point of towing equipment should be check with the on-line geophysicist.

Set Computation in which the file was recorded (it is defined in Section 4).

On the right side of the screen, select everything that you need to export to txt:

A) Time. The time format should be converted to the form specified in the data export example:
hhmmss.sss. To do this, in the Time Format field, select User Defined; in the User Defined

field, press the buttonlLI. and in the opened window type the characters in the Time Format
Specifier line in accordance with the description given in this window below.
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Time Zone: Ohr UTC.

User Defined Format Specifiers ? X
& Time { Date

Time Format Specifier:
|%H%M%5. opsse Test

Sample
Current UTC becomes
| 004613.000

Explanation

%l Hour in 12-hour format (01-12) ~
LAt Minute (00-59)

%65 Second (00-59)

] Millisecond {0-9)

%8s Millisecond (00-99)

Ys5s Milisecond (000-999)

] AM, fP.M, indicator for 12-hour dock

k0] Julian Day (001-366)
%od Day (01-31)

More explanation...

omers cvonc

Figure 84. Window settings of format time

B) Easting. Check that Nr Format = x.xx
C) Northing. Check that Nr Format = x.xx
D) Heading. Check that Nr Format = x.xx
Click to Apply.

10) Click to the tab Overview — layout. Check that the sequence of lines corresponds to Figure

85.

[_:j Untitled [modified] - Generic Export Layout Editor - OVERVIEW - Layout - m} X
File View Help

BV Final Layout (5 items)
I::EJ Item Source Format Properties | Unit | Operator | Translation
o - — [ Useroemnes o]ure

2 |Mode Result Time Tow_point 555 |User Defined = [UTC
3 |Mode Result Easting Tow_point_555 | xaa hd m
@ 4 | Mode Result Morthing | Tow_point_ 555 | xo hd m
Layout 5 |Node Result Heading | Tow_point_555 | xax ~ | Grid deg
{8

New Export
LJ
Open
d

SETUP DATA
GENERAL DATA
SETTINGS
RAW DATA -
RESULT DATA Remove Move Up Mowve Down Properties...

DTM

Cancel oo

|

Figure 85. Window Overview — Layout

If the line is not in true place, it can be lifted or lowered using the “Move Up” and “Move

Down” buttons.
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The setup of data export template completed. Click to Apply and Ok.

11) After saving the Layout, the program returns to the Layout selection window. Put a tick in
front of created Layout and click Next — Finish (Figure 86).

E Expert Generic - Layout Selection - Page 2/ 3

Properties Layout 111

Available Layouts
Selected /| Layout Name | Trigger XML Filename | Additional Information
1]Jv

Generate

Export Folder: DACPS\Office\Export
Export File: #5. bt

File Mode: Owverwrite

File Header: Mone

Triggen: Time based
Update Rate: Every second

B \_EIE

| < Hasan |I Oanee > I | Omaena | | Cnpaeka

|

Figure 86. Window of export data

The file export completed. The exported file can be found in the Export folder of the QINSy
project and handed over to the geophysicist-processor.
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8 Appendix 3: The procedure for exporting a file with coordinates and depths along the

MBES rays from QINSy

To export a file, do the following:
1) Pass to the Processing Manager (Survey Manager in newest Qinsy versions). When enter it, a
dialog box appears with a choice of the type of project (Figure 87). Choose "Empty Session™.

Welcome to Processing Manager (Office)

B ER

What do you want to do?

Empty Session Project Session E Mew Sounding Grid E New Line Data

Recent sessions |

No recent sessions available

[ Do ot show this dialog again (Start always with full project). [ Browse... |v]| Open |[

Figure 87. Choosing a way to open Processing Manager

Import here overwritten gpd files. To do this, right-click on the “Survey files” — Import —
Survey (Figure 88).

ﬁ@x"\‘lﬁ s

Manager (Temporary Empty
Plots  Profies  Project

Q4 57 @ECHE 7 ©F el
&, zoom T o - © sun iluminated .
uuuuuuu Next Rester | Lne and | Soundng | Suvey | Featire || Selecton Ronge | Color an view
mzmt SEE R P i e
View history Layers Select Render options.
2 x
i
] E]Erwumvwmsssl{w
v
| .n Sond  Showin plan view Space
|| @B owmen &G Showin profileview Shift 1
e
| i 2 Import v surey
| ] 5 Backgs Group by » |} Donar(.dia)
[ EC"“ 1) Addgroup B Leveling dats (ups)
Desiont o
" W@ ued O Open Shitte | Wil Sounding Grid
| Vg veris ] properties 4
[ ] Rester|
[ | %med Plan view settings
— % Print Cerlep
@ selectal Shift+A

Figure 88. Import QPD files

In the window that opens, select the qpd files.
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2) Earlier it was said that in the Unreliable mode, the depths recorded with the condition that the
vessel’s COG is on the surface of the water. In fact, the ship’s COG is not always on the surface.
In order to determine the correction to bring the depth to the actual sea level, we need to export
the vessel’s draft sensor data for the entire tack recording period and calculate the average value.
Further, using the formula, determine the depth correction and apply it in the Validator by
shifting the depth points to a constant value.

Sensor draft data is also exported via Export. "7}' — All data — Generic Export of Replay utility.
Create a new Layout, find the Draft Sensor in the Raw Data — Observation Systems tab and
select Value for export. Make export for all files in the tack.

Because The vessel’s draft sensor is located near a multibeam echo sounder, the sea level offset
from to the vessel’s COG can be calculated using the following formula

AD = Zgraft + Draftcp, where:

AD - offset of actual sea level over calculated in QINSy. The “+” sign means that the actual sea
level is higher than calculated; “-”” means that the actual sea level is lower than the calculated by
QINSy.

Zaraft 1S the offset of the vessel's draft sensor along the Z axis in the ship's coordinate system. It
can be taken from the db settings.

Draftc, is the average value of the vessel draft sensor for the entire tack. Calculated from the
export of vessel’s draft sensor data.

When using the formula, the signs do not change. Z offset of draft sensor, as a rule, a negative
value; the “Draft” value of the vessel draft sensor always a positive.

3) The calculated offset must be entered into the data. To do this, select the necessary files in the
Survey files section in the Processing Manager, go to the Edit tab, click the “Validator” button

v

Validator

. In the left part of the window, activate all the lines (put a checkmark in front of all files).

&

After that, press the button = , behind button i — All footprint (all spots of illumination).
A window will be opened as on Figure 89.
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Filter Settings

Filker 5cheme

Browse. .

J

e ]
[Removei |
[ Movel |
_Hove Do |
L swe |

0k, | Cancel | Help

Figure 89. Window for adding commands editing points

Click to Add, select to “Shift [Z]” from the drop-down list - a window will be opened as on
Figure 90.

Select Filter Method *
Filter Method
Parameter(s]
Description Contents
Value 0.00
[].4 | Cancel |

Figure 90. Window settings command «Shift [Z]»

Here enter the value of the calculated offset and click Ok. The program will begin to recalculate
the depths.

4) The QPD file should be cleaned from gross errors. It is possible to do here, in Validator. The
principle of data clearing by the Validator program can be found in the “Help” section of QINSy.

5) After cleaning the data, save and close the Validator. Select the necessary files in the Survey
files section of the Processing Manager (here can be present files for several tracks, select only
files corresponding to one track), right-click on the selected files and click Export — User
defined ASCII (Figure 91).
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Project Explorer B x Office
Mame
v || P TEMPORARY EMPTY SESSION
v | i3 Survey files N
I > ¥I[=] 0142 -pK 1 "20-00n2 i
=4 E Sounding [ Edit »
| [ Dynamic % Import »
| gl Annotati
= & Areas % EBxport L4 Fix track (*.qaf)
¥| 5T Backgrol Add to Dynamic Surface 3 QINSy mapping (*.pro)
El : "
7 g::it;onusr Add to Sounding Grid Donar interface format (*.dia)
7| B Line dat: &8 Show in profile view Shift+1 RWS tide positions (*.proj)
1 i Vertical1 [/ | Show in plan view Space User defined ASCII (0]
¥ | Raster i X .
7 ';F Tide datl 9 Show history Pisys profiles (*.bd)
] Addto group 3 PREDUCT (".qtr)
(7] Open containing folder Shift+F Coda corrected ()
[El Zoomtofit Shift+Z MBES (binary WSV] ("mbes)
3 Remove Del SITRAS (pipeline inspection)
il Delete permanently Ctrl+Shift+Del Generic sensor format (*.gsf)
E] Properties Fa Hydrographic transfer format (*.htf)
Plan view settings Leica Cyclone (ASCI XYZO) (*.pts)
Binary DTM FAU (*.fau)
57 (ASCIT) 1*:57)
LAS (*.las; *.laz)
i
Figure 91. Export data from QPD files
Window will be opened as on Figure 92:
7 Export to ASCI| File - General Options X
File options
Export to folder: |D MAPSWOffice\Export J
[V Export to single ASCII file: |D'|42- DE_CL_30 - D002 tat
[ Export using interval mode: | Time 60
[~ Export using settings file: |D:'-.QPS'-.Office'-.Settings'—-.E:f.port'-.C112 - DK_CL_30 - 00O J
Export options
Category
[ Survey Line ™ Use other datum/projection
[ Nodes [~ Use the local time zone
[ Object 1 - Reference Position
[V MBES - DTM Points M B
Bl MBES - TD Positions -
[~ DTM points with quality
[V Use separator character | TAB -
[ Include column header
[ Export the same elements for all systems
| Lanee » | OmieHa | Cnpaexa |

Figure 92. Window settings of export data from QPD files

In the field “Export to single ASCII file” enter the name of the exported file. ATTENTION:
This name does not automatically change when changing files from which data exported! Do
not forget to enter the current file name each time to avoid confusion in case of large export
volumes.

The fields should be enabled and setted as shown on Figure 92.

Click to Next button. Window will be opened as on Figure 93.
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7 DTM Paoints - Parameter Export Selection X
[tem Precision Order -
[ System Mame 0
|_ Date Regional hd i
[ Time Regional hd 1
[V Easting 2 3
[¥ Morthing 2 4
[¥ Height 2 5
[ Latitude Project Settings = |6
[ Lengitude Project Settings = |7
[ KP Value 3 8
[ Offtrack 2 9
[ mp 2 10
[ Tide 2 1
[EdPing ID 13
|7 Beam ID 12
I_ Status 14
|_ Extended Status 15
[ Quality 16
[ Intensitv 17 v
[~ Export each ping to a single row
< Hazan I Oanee = I OmmaeHa | Cnpaexa |

Figure 93. Window settings fields of export data from QPD files

Note that in the “Order” column, the Ping ID field corresponds to 13, and the Beam ID
field corresponds to 12. There is done intentionally, since in the exported file, the Beam ID
column is in front of the Ping ID column.

Click to Next button and the file exported to the QINSy Export folder. The file should be
transferred to the geophysicist-processor.
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