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0. AutoModel Introduction

AutoModel is a FULLY AUTOMATIC 2D tomo-static software package, it contains following
functions,

---Automatic seismic data loading,

--- Automatic first arrival picking,

--- Automatic travel time edit,

--- Automatic building initial velocity model,

--- Automatic first arrival tomography inversion,

--- Automatic high velocity interface defining,

--- Automatic datum statics calculation,

--- Automatic first arrival residual statics estimation,

--- Automatic QC and evaluation,

--- Automatic tomo-static report generating,
Suppose you have more than 100 2D lines, provide the file name of each line to AutoModel
in the afternoon, and you can get the results of first arrivals, velocity models, statics and
processing report for all the lines when you come back the next morning!

AutoModel can run fully automatic or interactively step by step.

There several special technologies that ensure the success of AutoModel.

--- Powerful automatic first arrival picking, AutoModel will do S/N ratio and will ignore
those bad traces.

--- The tomography inversion result does is independent to the initial velocity model.

--- It does analysis and evaluation about the whole process, including first arrival picking
quality and inversion reliability, and give PASS/FAIL judgment for each line.

There are 3 limitations in AutoModel, the maximum number of shots is 500, the smallest lateral
and vertical grid size are 10 and 5 separately.

AutoModel is a function simplification of ToModel, for any further request or more powerful
processing ability, please contact Panlmaging Ltd.



1. AutoModel installation

1.1 Create directory
Create directory of AutoModel/ on your computer.

1.2 Copy AutoModel files
Copy the files on the flash disk or www.panimaging.com to the folder of AutoModel, you will
have the following files

, SL_driver
<7 AuToModel.exe
B ct2d.exe
|%| hasp_windows_83381.dll
%] lcal.dll
|%| QtCored.dll
%] QtGuid.dll
|%| QtMNetworkd.dll
|%| QtOpenGLA.dIl
%] QtSqld.dll
% QtSwgd.dll
%] vel2d.dll

Fig 1.1 files of AutoModel

1.3 Install driver of AutoModel
Double click setup.bat in the directory of /SL_driver in Fig 1.1, The following window will

appear.

Operation successfully completed.

Fig. 1.2 driver installation information window
Select OK, then the following window appears,



hpply Licenze File

ply Update

Fig. 1.3 License update information window

Select Apply Update, then the following window appears,
S ————————————————— s

Apply Licensze File

12:52:45:
Applying update ...
Update written successfully.

Apply Update

Fig. 1.4 License update information window

Once you installed AutoModel on one computer, you can use is for 90 days.



2. Running AutoModel in batch mode
2.1 Starting AutoModel

Double click AutoModel.exe in Fig. 1.1, the main interface appears.

3 = =
/. Automatic ToModel Processing System
AuTomodel — Fully Automatic First Arrival Tomography Inversion and Static Correction System
— A Product of PanImaging Software Ltd.
Batch process SEGY Data Picking Time Model Statics Help
Input file name of seismic data Input file name of header specification(.hs)
nd
Input file name of LMO parameters(.ini):

Picking at: @ Peak © Trough
Time shift to the onset(in ms)

Model Grid size(in m):laterally vertically
Maximum offset for tomography inversion (in m)

Velocity of high velocity interface (in m/s )

Replacement velocity(in m/s) Final datum(in m)

[C] 8and dune or loess plateau area

Fig. 2.1 AutoModel main interface

2.2 Define the header file
Select SEGY data loading -> File -> Open from the main interface of Fig 2.1.

/. Segy Data Loading i ' @
Input SEGY file name

E:vuToModel \Workinghrea'\Test'\Line EY 1. =gy

SEGY Header Specification

-

[ View ][ Open ][ Save ]

Source information Receiver information

position

2

es position bytes
ID number 201 D number 205

X coordinate 73 X coordinate 51

Y coordinate 77 Y coordinate &5

Elevation 45 Elevation 41

= =
4

Well depth 49

["] Scaler to coordinate position 71 bytes
["] Scaler to elevation and depth  position &3 bytes

["] Previous picked time
@ segy file position |0 bytes |4

Time file(*.at)

Browse

[ ok |[ Close

Fig. 2.2 defining SEGY header file window



Input file name of seismic data by clicking on Browse, check the information in the header by
View, and then define the header information, save into .hs file, which will be used later by

clicking on Save button. Use Open to input a header file which has been created.

2.3 Define the LMO parameter file
Input file name on seismic data in SEGY format, and click OK in Fig.2.2 and the data will be

displayed in the following window.

/. Segy Data View-E\AuToModel\WorkingArea\Test\Line_EW_1.sgy l == ﬂhr
File | Display | Parameter | LMO | STQC )
| L] E C’\'\| q u;>| Step 10 [2 Goto

1581619 ISEIISBU 1551|641 1561852 1561‘563 1561|S'|‘4 1581685 1561698 1SB81TOT

100+
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500

il
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1100+
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1400+
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4 [

Source ID:1561850 | Cwrent source:1/50 |Trace Humbers:110

Fig.2.3 Seismic data display window

Selesct LMO->Show LMO Frame from fig. 2.3, the default LMO parameter will be displayed

like the following window.

7. Segy Data ViewfE:\AuToMade\\WDrkingArea\Test\ljne_EW_l
File | Display | Parameter | LMO ) STQC |

fa| ¢ ‘.Tﬁ| Step 10 2 Goto

L5E1819 151630 1S6IB41 1SB1B52 1SELES3 IGGLETL 1561585 1561895 1561707

| &)

\l:;

1004

200

m

300
4004

500+

BO0
00 )
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1000+

1100+

1200+
1300+
1400+

1500+

1600
4 [

Seurce ID:1561850 |Current source:1/50 |Trace Fumbers:110

L

Fig. 2.4 seismic data display window with default LMO parameters

Use left click to change the velocity, put the cursor on the red line and change it by left drag.



Check the red box on other shots, be sure it is appropriate for all the shots, like Fig 2.5.

-

/. Segy Data View-E\AuToModel\WorkingArea\Test\Line_EW_1.sgy =HECIH X

File ) Display | Parameter | LMO ) STQC |

L~ " —— b
+) = -
I S 4—] > St 30 ~ Gat
Ui ‘ . »\}‘.\_/:‘.\%‘ . ‘ - ep oto
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Sowrce ID:1561672 Current sowrce:31/50 |Trace Humbers:110

Fig. 2.5 seismic data display window with default appropriate parameters

Select LMO -> LMO setting, the LMO parameters will appear as:
f -‘-,- LMO Parameters - " &1

Linear moveout parameters
Delay time (ms) -123.47
Apparent velocity(m/s) 4141.0%

Window length (ms) 42347

| Open || Save | | Apply |[ Close ]

Fig. 2.6 LMO parameters setting window

Save the LMO parameters by selecting Save.

2.4 Batch mode process
On the interface of Fig 2.1, input file names of seismic data, header file, LMO parameters file,

parameters and click Run. It will process in batch mode.



/. Automatic ToModel Processing System - (=] B i)

AuTomodel - Fully Automatic First Arrival Tomography Inversion and Static Correction System

— A Product of PanImaging Software Ltd.

Batch process | SEGY Data Picking Time Model Statics
Input file name of seismic data

E\AuToModel\WorkingArea\Test\Line-SN_1.sgy
E\AuToModel\WorkingArea\Test\Line-SN_2.sgy
E\AuToModel\WorkingArea\Test\Line-SN_3.sgy
E:\AuToModel\WorkingArea\Test\Line-SN_4.5gy E:/AuToModel/WorkingAreal Test/LMOwindow.ini
E\AuToModel\WorkingArea\Test\Line-SN_S.sgy
E\AuToModel\WorkingArea\TestLine-SN_6.; o L .
E:\Au'ruMude\\wurkin:Area\'res(\unejw,l.sgng Bickingiatiubeaue gt
E\AuToModel\WorkingArea\TestLine_EW_2.sgy
E\AuToModel\WorkingArea\TestiLine EW_3.sgy
E\AuToModeN\WorkingArea\Test\Line_EW_4.5gy

Help

Input file name of header specification(.hs)

E:/AuToModel/WorkingArea/ Testthead.hs

Input file name of LMO parameters(.ini):

Time shift to the onset(in ms) -10

Model Grid size{in m):laterally 10 vertically 5
Maximum offset for tomography inversion (in m) 2500

Velocity of high velocity interface (in m/s ) 2000

Replacement velocity(in m/s) 2000 Final datum(in m) 1500

[C] Sand dune or loess plateau area

Run Cancel

Fig. 2.7 Batch mode process parameters input window
The file names of lines, which have finished inversion, will be displayed in blue color and the
process is displayed in the bottom of the windows, like Fig 2.8

AuTomodel - Fully Automatic First Arrival Tomography Inversion and Static Correction System

— A Product of PanImaging Software Ltd.

Batch process | SEGY Data Picking Time Model Statics

Input file name of seismic data

Help

Input file name of header specification(.hs)

E:/AuToModel/WorkingArealTest’head.hs

EA\AuToModel\WorkingArea\Test\Line-SN_L.sgy
AAuToModel\WorkingArea\Test\Line-SN_2.sgy | | INput file name of LMO parameters(.ini):
EAuToModel\Workingirea\Test\Line-SN_3.sgy
EAAuToMode\WorkingArea\Test\Line-SN_4.sgy
AuToMedel\Werkinghrea\TestiLine-SN_S.sgy
AAuToModelWorkingareayTestiLine-SN_6.sgy | | Picking at: @ Peak © Trough
EAAuToModeWorkingArea\Test\Line EW _1.sgy
EA\AuToModel\WorkingArea\Test\Line_EW 2.sgy i )
E\AuToModelWorkinghrea\TestLine_Ew_3sgy || 1iMe shift to the onset(in ms) -10
EA\AuToMode\WorkingArea\Test\Line_EW 4.5gy

E:/AuToModeliWorkingAreal Test/LMOwindow.ini

Model Grid size(in m):laterally 10 vertically 5

offset for

graphy inversion (inm) 2000
Velocity of high velocity interface (in m/s ) 2000

Replacement velocity(in mis) 2000 Final datum(in m) 2000
| [T Sand dune or loess plateau area

T
|| 8 of 10 Ficking . Inversion

Time: | minute 38 second

Fig. 2.8 process indicator of batch mode process

2.5 Batch mode process results

Suppose you have 2 lines, after defining the header file and LMO parameter file, you will have the
following 4 files.

| | head.hs

|| Line_EW 1.sgy
|| Line-SN_1.sgy

2 LMOwindow.ini

Fig. 2.9 files before batch process



There are will be such files after batch mode process.

J Line_EW_1

, Line-SMN_1
|_| head.hs
|| Line_EW_1.sgy
|| Line-5N_l.sgy
| LMOwindow.ini
|| multilineST.2mst

rultilineVel.2mmd

L1}

Fig. 2.10 files after batch process

multilinesST.2mst and multilineVel.2mmd are statics and velocity models for all the lines with
real coordinate which can be displayed for QC by selecting Statics -> Statics estimation -> File ->
Open Multiline and Model -> Velocity model -> File -> Open Multiline from the main interface
separately.

There is a directory to store all the temporary files and statics result for each line, the directory
name is same as the seismic file name as shown in fig. 2.10. The files in each directory are shown
in the following window.

| | Line_EW_1.2bt

|| Line_EW_1.at

|| Line_EW 1.Imo

|| Line_EW_1_etd.2md

|| Line_EW_1_0200 4180 Cut.Z2bt

|| Line_EW_1_Srn_032_2500_Shift-10_Cut.2bt

|| Line_EW_1_Srn_C32_2500_Shift-10_Cut_CT.2md
| | Line_EW _1_Srn_032_2500_Shift-10_Cut_CT.2rayd
| Line_.EW_1_Srn_032_2500_Shift-10_Cut_err.bxt
|| Line_EW_1_Srn_032_2500 Shift-10_Cut_syn.2bt
|| Line_EW_1D1500V2000_TM.2st

|| Line_EW_1D1500V2000_TM_all_d.2st

|| Line_EW_1D1500V2000_TM_all_d.cgg

| | Line_EW_1D1500V2000_TM_all_d.cggnew

|| Line_EW_1D1500V2000_TM_all_d.omega.recv
|| Line_EW_1D1500W2000_TM_all_d.omega.shot
|| Line_EW_1V2000.hvi

Fig. 2.11 files in the temporary directory
Line_EW_1.Imo is the first arrival data after linear moveout correction.
Line_EW_1.at is the first arrival travel time with real coordinate.
Line_EW_1.2bt is the first arrival travel time with relative coordinate after transformation.
Line_EW_1_etd.2md and Line_EW_1V2000.hvi are velocity model and high velocity interface for



the whole line separately.

Line_EW_1D1500V2000_TM.2st is the datum statics.

Line_EW_1D1500V2000_TM_all_d.2st is the total statics, that is the datum statics plus with the
first arrival residual statics.

Line_EW_1D1500V2000_TM_all_d.cgg is the total statics which has been converted into CGG
processing system format.

Line_EW_1D1500V2000_TM_all_d.cggnew is the total statics which has been converted into
CGG processing system new format.

Line_EW_1D1500V2000_TM_all_d.omega.recv is the receiver statics for OMEGA processing
system.

Line_EW_1D1500V2000_TM_all_d.omega.shot is the shot statics for OMEGA processing

system.



3. Running AutoModel step by step

If the S/N ratio is very low, the automatic picking, tomography inversion and statics
estimation could not give good results in batch mode, you can run AutoModel step by step, more
interactive work may be invented, such as interactive first arrival picking, more careful travel time

edit for inversion and statics estimation.

3.1 Generating LMO data
Select Save button in Fig. 2.5 to output first arrival data for picking after defining LMO

parameters.

3.2 First arrivals picking
Select Picking -> File -> Open LMO data from main interface of Fig 2.1 to open the first arrival

data, and following window appears.

. Segy Pick-E\AuToMedel\WorkingArea\Test\Line_EW_1\Line_EW_Llmo S s SE——c)
File ) Display ) Pick ) Select ] QC ) FBT-process | ApplyST | Help )
\\J| f)| e | C%‘ V‘ 1L| < h?ﬁ Step 3 = »
155160 1SELGIE 1SG16Pd 1561832 ISBIG4D ISELGS ISBIGSS 1SB154 1SBIET2 1SBIEED 1SB1Eco 1SB160S 1SGLTO4 1561712
100-|
200
300
400 3
500 3 %
800 x>
700 P
00
00
1000-] ==
1100-{ 5 ; :
1200-]
1300-]
1400-] ¥
1500-]
1600-]
1700-]
1a00 |||} )
1900-| %
2000 >
2100 7
22””’5 ) reeds 3 TR
4 n » -
Source TD: 1561512 Current source:1/50 Trace Nunbers: 110 Feb 28 2016 17:59:37

Fig. 3.1 first arrival data display and picking window
Use Pick -> Semi-Auto Picking to set interactive picking options or Pick -> Automatic picking in
Fig. 3.1. There several shortcut keys for interactive picking, please find it under Help menu. The

first arrival data are displayed in FARR. Save the travel time into a file.



3.3 Coordinate transformation

Select FBT-process -> coordinate transformation at fig. 3.1, the following dialog appears,

-
| Coordinate tranformation

===

Input file name of time {.at)

E:AuToModel WWorkinghreahTest i Line_E¥_1'\Line EW_1.at

| Output file name of time in 20 {.2bt):

E:AuToModel ' WorkinghreahTestiLine E¥_1%Line E¥_1.Z2bt

Threshold of distance changed: 0.8

[ oK || Close |

Browse

Browse

E—' =

Fig. 3.2 coordinate transformation

Input the file name of first arrivals with suffix of .at and the output file name will be named

automatically by ToModel rules. The threshold is used to remove those traces whose S-R distance

change too much after transformation.

3.4 First arrivals display and edit

Select Time -> File -> open to load and display the first arrival travel time from the main interface,

like the following window.

——— ——— 5
3D Travel Time Analysis - [ENAUToModel\WorkingArea\Test\Line EW. T\line_EW_1.2bt] T, —-— o=
File ) Edit | Info ) CTQC ) STQC | Model ) Inversion |
] e = [ AN A WA =
-100 812 174 2636 3548 4460
T T S| Lo L
o124 Forz _
] EE
657 - 657 o
E s £
403 Fa0s =
] E H
] F &
143 Fug =
106 T T T . 106
100 812 1724 2636 3548 4460
1140 E IR E 1140
g T E1124 o
11083 T e PP PTOP E-i108 =
1001 3 XXXXXXXXXXXXX .............................................. Etoo1 5
E % E2
1075 3 R ek ke E-1075 M
E EEE L E
w37 e F 105
100 812 1724 2636 3548 4460
X Coordinate (m)

Fig. 3.3 first arrival travel time display window

Normally, we only use traces which are within the range of shots, a value of zero will give to the

traces for their travel time if they are not picked, so the zero time should be removed, and also

the far offset traces are not good to near surface velocity inversion, use Edit -> Travel Time Edit

to edit the travel time like the following window.



“. Travel Time Edit A ﬂ ‘ - . =

Select by source coordinate ranges(_Sm);

Input X range:from 180. 00 to 4100. 00
| Select by source-receiver distance ranges(_0); |
r Input offset range from: 32.80 to 2000

Cut time(in ms){_cut);

Input time range from: 1 to 1060. 00

Add a shift (in ms)(_shift): | -15]

A8

Output file name: :_E¥_1'Line_E#_1_Srn_032_2000_Shi f1-15_Cut. 2bt

| OK |[ Close |

Fig 3.4 first arrival travel time edit window

And also you can select j, use left-click to define some control points, right-click to

finish to define a polygon, those traces within the polygon will be deleted. Like the following
window,

BnrmnimeAmlw‘s-[E:\n.noMode|\w.,ddngAma\Test\une,Ew,nune,Ew,Lzbn] — A e )
File ) Edit ) Info ) CTQC ) STQC ) Model ) Inversion |

T RN p =

802 1672 2541 3411 4280
Mool N R R TP

908 (208

656

£
|
Travel Time {ms)

=
1

B e S L L S L e SR Lt |

T T
802 1672 2341 3411 4280
Shot-Receiver Distance (m)

4

I
Offset:4068.27 Time:589.23

Fig 3.5 interactively edit by defining polygons

3.5 Initial velocity model building

Select Model -> Build model from Fig. 3.5 to display the travel time in X-T and define the turning
point using left-click.



File | Edit )] Info ) CTQC | STQC ) Model )

Ol E 8 | < [# O

841 1295 1749 203
§22 P T HE |

Travel Time (my)

-67 387 841 1293 1748 2203
Shot-Receiver Distance (m)

Fig 3.6 defining turning points
After the last control point defined by right-click, the initial velocity information based on
delay-time method appears as the following window.

. Velocity Model Information at ' Lﬂ

Velocity(m =) Thiclkmess (m)

Layar 1 2'1'149 5897

Laper 2 2084 15762
[

Layer 3 3194 202,17

Layer 4 3936 100.00

Input grid size in X: 20

Input grid size in Z: 10

Thickness of last layer: 100.00

Output file name of initial velocity model(.2md):

| zhreahTest'Line EY 1%Line EW 1 Ebl_ini. Zmd

Ll -[ 0K ]‘[ Close l

Fig. 3.7 initial velocity model parameters
Select OK to build the initial velocity model for inversion.

3.6 First arrival tomography inversion

Select Inversion -> CT Inversion from Fig. 3.6, the following tomography inversion dialog box
window appears,



/. 2D CT Inversion l 7|

Input file name of travel time(_2bt):

=_E¥_1_Srn 032_Z500_Shift—10_Cut. Zbt

Input file name of initial velocity model{_2md):

_1_Srn_032_2500_Shi £+-10_Cut_ini. Zmd

lteration number: 10

Wavelet order in X direction:
Wavelet order in Z direction:

Qutput file name of velocity model{.2md):

Y_1_Srn 032_Z500_Shi £4-10_Cut CT. Zmd

| ok || Close |

Fig. 3.8 tomography inversion dialog box

3.7 First arrival tomography inversion QC
Select CT QC -> Show Iterative Difference from Fig. 3.6 to display the iterative difference, like
the following window, this curve should be stable and converge.

-{_- Iterative Difference - [E:/AuToModel/WorkingArea /Test/Line_EW_1/Line_EW_1 S... /=10 Sl |

1 2 3 4 5 6 7 8 o 10

Py S B B B I B S B Y

69 Feo

54 [sso
b r g
] [ <=
] [ =
] P2

39+ -39 o=

24 24

L e B B B RN L L R R N
1 2 3 4 5 6 7 8 9 10

Iterative number

Fig. 3.9 iterative difference curve display
Select CT QC -> Overlay Synthetic Travel Time to overlap the synthetic travel time like the

following window,



File ) Edit ) Info | cTQC ) STQC ) Model ] Inversion |

Ul "l[@ElMn] 2] 2] Ol

1728 2552 3376 4200
eop | L g,

Travel Time (ms)

FROR R X %k m kK KK Kok X K g
e e S S B
80 904 1728 2352 3376

X Coordinate (m)

%

e
<

X:3719.02, Time:637.21

Fig. 3.10 Synthetic travel time display
The red and blue lines are initial and synthetic travel time separately.

Select Model -> Velocity Model -> File -> Open Ray Density from the main interface to check
whether the depth of initial model is deep enough.

-
’{.- 2D Velocity View and Process - [E\AuToModel\WorkingArea\Test\Line_EW_1\Line... E@g
File ) Display | Tools |

J ﬂﬂ@ M x| ~| ", Smooth Length | 500
140

936 1M 2588 3404 a0
I S S IS P
26 10583 F 1058
L2 950 Eos0 E
] 7 F
R sng s %
] F A
L[S £ E E o734
B 3 F
626 —-626
140 036 1m 2588 3404 22

Horizontal Distance (m)

Fig 3.11 Ray density display
If the ray density is like Fig 3.11, that means the initial velocity model is not deep enough, then
open the initial model and select Tools -> Model Extend -> Downward to input the thickness to
make the initial model deeper.

-
1| Thickness Input ‘ m

Deepen the welocity model with more thickmess:

00|

[ o= || Conce |

Fig. 3.12 Deepen the initial velocity model



Make the initial velocity model deeper, do inversion again and get the ray density like the
following window, there are no rays located in the bottom of the model, that means the
thickness is enough.

. 2D Velocity View and Process - [E:_{AuloModel\WorkingArea\'_l:es_t\ljne_EW_l\Ijne... =

_ File ) Display | Tools )

Dl | 1:1| El (-‘?l —,.\L[ N[ "‘Lu[ Smooth Length (500 |

140 956 1772 2588 3404 4220
_1166 oo by ey e by | 1166
E 1018
. F g0 E
o F
= ) g‘
| e
:——j]‘4
. 126 3 u
426 T T T T | T T T T | T T T T | T T T T | T T T T 426
140 956 1772 2588 3404 4220

Horizontal Distance (m)

Fig. 3.13 Ray density display

3.8 Extend the velocity model laterally
As the inversion result is only within the range of shots, we need to extend the model to the

whole line by selecting File -> Open Velocity from Fig. 3.13 to display the inversion result like the

following window,

. 2D Velocity View and Process - [E\AUTE “1\Line |
~ File ' Display ' Tools I
H H
D| | 1;1| E| r.g| _.H N[ = [ Susoth Length |50 |
140 236 1772 2388 3404 4220 |
T A RS B B
oga -1166 -1166
HI 1603 -1018 _1018
Efnn g0 £
;s."lzsm Ker) 1 ?;
_ =
30 57 574
A% s 426
140 236 1772 2388 3404 4220

Horizontal Distance (m)

Fig. 3.14 velocity model display window

Select Tools -> Extend -> Laterally, input the travel time file which contains all the shots and

receivers, define the reference point and then do extending.



Input file name of travel time:

E:/huToModelHorkinghrea/Test/Line_E¥_1/Line E¥_1.Zbt

Minimum pivot: 340 Maximum pivot: 4020

Output file name of velocity model:

E: /huToodel Norki nghrea/Test/Line_EY_1/Line EF_I_etd 2nd

Fig. 3.15 Velocity model extending laterally parameters

3.9 Define high velocity interface
Select File -> Open Velocity to display the extended velocity model, and then select Tools -> Build

Interface -> High Velocity Interface, the following dialog appears,

o8

. Define High Velocity Layer

Input velocity of high velocity layer: 2500

[ Ok H Cancel l

Fig. 3.16 Define high velocity interface dialog
You can use the icons on the interface of Fig 3.14 to modify or smooth the interface to make it

more reasonable.

3.10 Calculate datum statics
Select Statics from the main interface, the following window appears for statics estimation,

/. Calculate 2D Statics E@Iﬂ

File ) Calculate )

i ___;xl +|| @l ﬂ | Snooth length Gm m) 200 Radiuz (in m) |10

0 20 40 60 80 100
200 PR T T S AN S S T N (NN ST SO S SR EN S T SR TR N S S S 200
160 160 E

7 F ]
120 3 120 8

E E g

7 E =
803 Es £

m E 2
403 Fap ~
40 ] E 40 -

D 1 T T T T | T T T T | T T T T | T T T T | T T T T F D
0 20 40 ] 30 100
X Coordinate (m)

Fig. 3.17 statics estimation window

Select Calculate -> datum statics, then,



= ~
*z. Calculate 2D Statics [ 2 i:hJ

@ Calculating LVL correction statics; Calculating elevation correction statics

Input file name of velocity model (.2md):

E:vAuToModel \Workinghrea'Test \Line E¥_1%Line E¥ 1 etd 2md Browse

Input final datum: 2000

Input file name of travel time (.2bt ):
E:AuToModelWorkinghreaiTest \Line_E¥ 14Line E¥_1.Zbt Browse

Input file name of high velocity interface (_hvi):

E:hAuToModel \Workinghrea i Test \Line EW_1%Line EW_1¥2000. hwi Browse

Input replacement velocity(m/s): 2s00]

Output file name of datum statics (.2st):

E:'muToModel'Workinghrea\Test\Line EW_1%D2Z000VZ500_TM. 25t Browse

[ ok || cClose |

Fig 3.18 Datum statics estimation
The velocity model and travel time file should contain all the shots and receivers for the whole
line, and the high velocity interface should match with the velocity model.

3.11 Calculate first arrival residual statics
Select Calculate -> Residual First Arrival Statics from Fig. 3.17, then,

— -
‘. Calculate 2D Statics P -

@ Difference; Maodel curve (offset)

| Input file name of datum statics (.2st):

E:\AuToModel \WorkinghreatTest\Lins Ef_1\Line E¥_1D1500¥2000_TH. 25t

Input file name of travel time (_2bt):

E:AuToModel\WorkinghreaiTest \Line E¥_1%Line_E¥_1_Ebl.Zbt
Parameters for apparent velocity:

Radius: 500 Offset step: 500

Maximum statics(in ms). 50
Output file name of residual statics (2st):

ShauToModel WorkinghreahTest \Line E¥_1%Line_EW_1D1500%W2000_TM_high_d. Zst

Output file name of all statics (_2st):

E:uToModel Workinghrea'\Test\Line B 1%Line EW_1D1S00VZO000_TM_all 4. 2=t

[ ok |[ Close |

Fig. 3.19 first arrival statics estimation
For sand dune or loess plateau area, the Model curve option may be better, for other near
surface type, using the Difference method. The travel time file should contain the far offset
traces.



3.12 Static correction quality control

Select ST QC -> Open at Fig. 2.5 to input the file name of statics, then using the icon to
apply the statics to the seismic data.

Select ST QC -> Open at Fig 3.10 to input the file name of statics, the statics will be applied to the
travel time and displayed in blue, while the initial travel time is displayed in red, like the following

window,

- —
-/ 2D Travel Time Analysis - [E\AuToModeNWorkingArea\Test\Line_EW_1\Line_EW_1_Rb1.2bt] T =T

File | Edit | Info ] CTQC | STQC | Model | Inversion |

O =B el 2] Ol &

10 812 1724 2636 3548 4460
PR R B R [

Travel Time (ms)

T
SRS

X Coordinate (m)

Fig. 3.20 static correction quality control on travel time
Select ST QC -> T-FAR, for static correction quality control on the T-FAR, which is travel time
under surface consistence and linear move out applied, like the following window.
77 2D Travel Time Analysis - [EXTraining datavtraining. dataydata, T\2D b1 20t M )

File ) Edit | Info J CTQC | STQC | Model ) Inversion |

Ol =i[E8 v~ <] ¢ O

-100 14835 3070 4633 6240 7825
P R P P — P

Source Sequence Number

i

-100 1483 3070 4633 6240
X Coordinate (m)

Fig. 3.21 static correction quality control on T-FAR



3.13 Statics Output
Select File -> Output from Fig. 3.17 to convert the format to the seismic data processing system.
-/, Output Statics File As CGG Format 2 [t |

Output file name of statics:

st Line_EW_1%Line_EW_1D1500V2000_TH_s11_d. 2st. cggf Browse

[ ok ][ Gose ]

Fig. 3.22 Convert into CGG format
-/, Output Statics File As OMEGA Format ? [ |

Qutput file name of statics:

MALine B 1%Line E¥_1D1S00YZ000_TM_all d.Zst. emegal Browse

T

ig. 3.23 Convert into OMEGA(Promax) format

-n

.
-/ Output Statics File As CGGNEW Format P S

Input file name of first arrival time (_at)

AuToModel WorkinghreaiTest \Line_EW_1%Line_E¥_1. at

Output file name of statics:

Line_F¥_1‘\Line_ E¥_101500VZ000_TM_all_d Zst. eggnew
ox [ ge

LS

Fig. 3.24 Convert into CGG format with real coordinates

3.14 Display multi-line velocity
After batch mode processing, the velocity of each line will be merged and stored at the same

directory named as multilineVel.2mmd, select File -> open multi line at Fig. 3.14 to display the
multi-line velocity, like the following window.

r‘(.' Multiline Velocity Model - [E\AuToModeNWorkingArea\Test\multilineVel 2mmd] ? -_ .-'f o o0 et )
_File ) Display |
e N e e O s

Vel.(m/x)

Line-SN_L
Line EW 1

Fig. 3.25 multi-line velocity display



3.15 Display multi-line statics

After batch mode processing, the statics of each line will be merged and stored at the same
directory, named as multilineST.2mst, select File -> open multi line at Fig. 3.17 to display the
multi-line statics, like the following window. You can check the match situation at the criss-cross

points.

/. Calculate 2D Statics - [E\AuToModel\WorkingArea\Test\multilineST.2mst] l o P S
File ) Calculate |

| + | El ﬂ | Smooth length (in m) 2000 Radins (inm) 10

771720 772632 773344 774436 773368 776280
4659280 o e ey by 1638230
163 E E
z 177 46374643 4657464 B
: . E ]
= 189 4636648 4656648 &
= 3 E =1
= = SR— S — b=
w201 46538325 F4633832 &
- - =
214 e 3 . U
4635016 — 4633016 ey
B ] Eo
_1634200 T T T T | T T T T | T T T T | T T T T | T T T T 463_1200
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U

Fig. 3.26 multi-line statics display



