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SeisPos

SeisPos is a Windows NT/95/98/2000/XP program to perform processing of
raw navigation data for streamer surveys from UKOOA P2 raw data format to
UKOOA P1/90 final data format.

The software has been developed in the office and in the field over the past
five years, benefiting from the availability of an abundance of datasets
recorded by many different contractors under widely varying configurations
and conditions. This has been a significant factor in the development of a
system which is flexible, robust and user friendly and yet able to provide a
rigorous solution to the most demanding of problems in seismic streamer
survey positioning.

From conception SeisPos, in common with all FGPS software, was developed
primarily with quality appraisal in mind, and rapidly evolved into a fully
featured processing system whilst maintaining its high level of quality control
functionality. The software is written in C++, resulting in a fast and compact
executable which can be readily modified and augmented to support clients’
requirements and the fast pace of development characterised by the industry.

The software is modular with each of the main processing steps functioning
separately. User interaction is strongly featured throughout to enable full
control of the processing and a comprehensive level of data analysis and
quality control. Non-interactive P2 to P1 processing is also supported,
requiring only initial operator input. Processor intensive operations are run as
background processes, taking advantage of the multi-tasking environment, yet
maintain full user interaction.

To provide our clients with complete assurance, FGPS provides an
unparalleled level of technical support, with a short response time, covering
not only software related issues, but advice and assistance on all aspects of
positioning in relation to seismic surveys. This service is available 365 days
per year by e-mail and telephone.

FGPS Limited, Registered in England and Wales, Ne 04029687
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Main Modules

SeisPos comprises a number of discrete modules which, executed in turn,
form a logical processing flow.
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SeisPos

Input

e Builds a proprietary database of network and observation data from raw
data files recorded in UKOOA P2/91 and P2/94 formats.

e Performs automated format compliance checking and data integrity
checks, taking advantage of redundant information.

<= Imput D:ADatayWP291\zeql 55 short_p294

Stop Resume [Elase E [

created D:\DatahDatabaszetSTBEXT -P2175-1554393 dat...Obz B30 :J
WOARMING: HE20H record duplicate id node 334 WTRIGPS

created D:hDatasDatabaze  STBEXT -P2175-15641 01588 dat...Obs B31

created D:A\DatahDatabazehSTBEXT -P2175-155420188.dat...Obs 632

created D:A\DatahDatabazel STBEXT -P2175-155410189.dat...Obs 633

created D:hDatahDatabaze  STBEXT P21 75-1554201859.dat... Obs 634

created D:\DatahDatabazebSTBEXT -P2175-155410190.dat...Obs 635

created D:\DatahDatabazeb STBEXT -P2175-155420190.dat...Obs 636

created D:A\DatahDatabazel STBEXT -P2175-1558410191 dat...Obs 637

created D:A\DatahDatabazehSTBEXT -P2175-155420191 . dat...Obs 638

created D:A\DatahDatabazeh STBEXT -P2175-155410192 dat...Obs 639

created D:A\DatahDatabazehSTBEXT -P2175-155420192 dat...Obs 640

[nput zhot 4131

FORMAT WIOLATIOMN; line 1632 col [63,63]

TE20201 30300311717 7EFHO061 557 942E 47 B0010311151831 9a 011812350

FORMAT YIOLATION: line 1700 col [36,36] [37.40] [41.41] [42.45] [46,46] [47 50] [51.51] [52.55] [56, 73] =
TE212013921.0411.5311.54711.6621.40 6.1 3.533816.20.4181 2350

FORMAT YIOLATION: line 1701 col [36,36] [37.40] [41,41] [42.45] [46 48] [47 50] [51 51] [52.55] [56,73]

TE2120 9030.3230.4850.91 912442140 1.81.2002 1.80.41812350 _vJ
| 4
Input Log
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Precondition
e Pre-conditions raw data to eliminate outliers and reduce noise.

e Supports both automatic processing and interactive processing using time
series plots.

e Multi-layered de-spiking using median and rate of change.

e Multi-layered filtering using averaging, polynomial and rate of change.
e Multi-layered interpolation and extrapolation.

e Parameter application to data groups.

¢ Manual editing, correcting and creating data.

¢ Interpolate data to shot event time.

e Dynamically displays detailed statistical data for each observation.

e Combines with network display to show effect on network of
rejected/missing data.

e Display rate of change, delta, polynomial delta, comparison, raw minus
processed plots.

e Comprehensive zooming functions and display options.
e Generates summary report.

> Precondition line Testl

File Wiew 0O ptions

My ok I|1 I
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R
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Mo, Obz: 534 Bad Obs: D Interpolations: 30 Mominal: 204.7
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aHaw lﬁF’mcessed " Raw * Processed " Fit
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Interactive Precondition
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Database

¢ Relational binary database of header information, raw and processed data.

e Manual creation and deletion of header information where relevant.

e Data editing.

e Coordinate transformations: grid <> geographical.

e Creation of manual nodes — essential for 2D surveys.

e Creation of observations. Data can be modelled from nominal value,
course made good or any existing recorded data — essential for 2D
surveys

e Creation of network of magnetic variation points — essential for 2D surveys
without active tailbuoys.

e Dump database tables to file in comma separated value format, suitable

for most spreadsheets.

Databaze STBEXT-P2175-155 _|O]
File Header Data Utiities Search
[l | Eal Modes | I Time | | |

m [rime [Fiae ]
450 E5.510000 55816667 19:24:25.0 GOoD
451 55.530000 E5.542400 19:24:38 7 GOoD
452 0.000000 B5.887593 19:24:45 2 GATED_INTERP __I
453 0.000000 55945797 19:24:57 9 GATED_INTERP
454 0.000000 EE.005004 19:25:07 .7 GATED_INTERP
455 0.000000 EE.064416 1925177 GATED_INTERP
456 0.000000 EE6.123419 19:25:27 5 GATED_INTERP
457 0.000000 BE.181812 19:25:37 1 GATED_INTERP
455 BE.240000 BE.170541 19:25:46 5 OO0
459 BE.090000 BE.1 26667 19:25:56 6 OO0 o
Database
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Network Adjustment
e Multi-vessel, multi-streamer.
e Fully integrated weighted least squares solution.

e User configurable Delft method statistical testing incorporating automatic
rejection or weighting of observations.

Network Adjustment STBEXT-P2175-155 _ O]

File Caonfiguration  Report “Window  Diagnostic

Ziam | Eeell: | sPm3a  ETC214pm

Options ~ Statistical Testing | Netwnrkl Dbservatiunsl Dutputl MNode Statsl Obs Statz | Time Series

Confidence: l 939 B I W Auta-Reject

Pawer: l n = I [T Autoweight

[v DataSnooping

[T Unit Yariance Threshald |1.EII'.I

Critical Walue: 3.030

v Dizable obs after I5 cohgecutive rejechions

Enable dizabled obs after IEU shats

|Netwu:urk: Whole

Network Adjustment Control

. Least squares solution for rotation and stretch for each streamer (if at
least one active tailbuoy is present).
o Streamer shaping by circular arc method.
o Magnetic variation from multiple points by inverse square method.
o Options for source array orientation — course made good,
gyrocompass, streamer compasses.
o Supports dynamic speed of sound for acoustic ranges.
. Staged configurable output of all positioning and QC data:
o) Any shot range can be computed without the need to re-adjust the
whole survey line.
o Sub-networks may be defined and adjusted for diagnostic
purposes.
J Dynamic interactive graphics.
o Dynamically provides numeric data and time series plots of node and

observation data, coordinates and QC statistics.
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. Outputs all statistics for use in the QC module.
. Produces numeric summary files of all statistics.

Network Adjustment 5TBEXT-P2175-155 _ O] =]

Optiong

@\lﬁl N H| 5 I L I Wodes: 39 Obs: 422 Ellipse <5< [J<10<[J<20<: @  Shot |4131 |
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Network Adjustment

e Statistics produced are:
o Unit variance
Degrees of freedom
Number of iterations
Streamer rotation
Streamer stretch
Semi-major axes (95%)
External reliability
Number of observations to a node

o O O O O O O o

Residuals
Normalised residuals

(@)

Marginally detectable errors

©)

o A priori SD (used if varied by auto-weighting)
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Output

Outputs user configurable positioning data in the industry standard
UKOOA P1/90 format or Shell Processing Support (SPS) format.

P1/90 decimation by shot and receiver group.

Header from pre-compiled file, or internally generated.

Optional interpolation of missing shotpoints.

Application of tidal reductions

Correction to bathymetry for vessel draught and speed of sound

Ouktput STBEXT-P2175-155 &
File:

Run | E it |

Options |He-:u:uru:|$| Heceiversl Bath_l,lmetr_l,ll Headerl SPS I

Farmat
’7.[:' P1./90 " SPS Source
Clutput File: |D:"\Data'\F"I A0S eizpoz S TBEXT -F2175-155.F190 Browsze |

[T &ppend to file

First SP: |4'| A
Last 5P IEETB

Cutput obs; INEINE j

[ Interpolate missing shots
[T Interpolate source fired

[~ Grid units in metres

P1/90 Output
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SeisPos

Quality Control

e Interactive time series plots of all adjustment QC data:
o Unit variance
o Degrees of freedom
o Number of iterations

Streamer rotation

(@)

Streamer stretch

o O

Semi-major axis (95%)

(@)

External reliability
Number of observations to a node

o O

Residuals

o Normalised residuals

o Marginally detectable errors

o A priori SD (used if varied by auto-weighting)
e Shot distance, time interval, vessel speed and course made good.
e Observation data
e Node coordinates:

o Easting, northing

o Along line and across line distance
e Plot functions:

o Comparisons

o Rate of change

o Delta

o Data table

o Shot domain and time domain
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SeisPos

Additional Features

e Scaled network diagram from header information supporting:

o Horizontal and vertical plans
o Interactive node information
o Interactive measurements
o Zooming

o Printing

o Saving to bitmap file
P2 header difference report.
Shot report.

Streamer compass bias estimate computations by spatial method and
least squares polynomial fit.

Plot configuration and printing module for automated printing of user
configurable data.

Full history of saved numeric summaries on all processes.
Comprehensive log file of all operations and processes.
Warning and format violation log.

Simultaneous multi-line processing.

Simultaneous multi-project processing.

Automatic, non-interactive processing — “fast-track” P2 to P1/90.
Multi-tasking environment.

WARHING: streamer 283 receiver 1873 - 1488 interval incunsiS'Ai
WARHING: streamer 284 receiver 1425 - 1752 interval inconsis
WARHIHG: streamer 285 receiver 1777 - 2184 interval inconsis
WARHING: HG628# record duplicate id node 265 PRIMCEDS

UARNING: H628# record duplicate id node 266 SEAD _J
WARHING: Obs 686 Gps Range: 51 duplicate time re e te
WARHING: Obs 687 Gps Range: 357 duplicate time r i et
WARHING: Obs 688 Gps Range: 368 duplicate time ¢ et
UARNING: DObs 682 Gps Range: 215 duplicate time v g,y et
WARNING: Obs 618 Gps Range: 358 duplicate time v . .. et
WARHING: Obs 611 Gps Range: 368 duplicate time r 0 et
WARNING: Dbs 616 True Bearing: 51 duplicate time -F°" el
UARNING: Obs 617 True Bearing: 357 duplicate tir .. de
WARHING: Obs 618 True Bearing: 368 duplicate time—ccoror!de;
WARNING: Obs 619 True Bearing: 215 duplicate time records de!
LIADKTKMF= NMhe £708 Tweuan Doawvdnns 3C0 Aunldincata Fimn socawede Ao
J | _H
|Line: 7 Cal: 50 o
Warning Log




