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Offshore High-Resolution Multichannel Seismic Data Processing
in RadExPro Software

Rev. 22.12.2016

Working with this tutorial you will need to use OffMCData.zip containing 2 files:

- line5raw.sgy is a data sample in SEG-Y format. This is a boomer line from the White Sea,
acquired with 16 channel streamer. Channel spacing was 2 m, offset from the source to the first
channel - 14 m.

- ship_coords.txt contains sample ship positioning information in ASCIl format. The file contains 3
columns: shot point number (FFID), X coordinate of the ship, and Y coordinate of the ship. It
looks as following:

FFID X Y
1400 1000.00000 5500.00000
1401 1001.41421 5501.41421
1402 1002.82843 5502.82843

It is assumed that before working with this tutorial you already have some basic theoretical knowledge
of multichannel data processing.

For the details of individual modules mentioned here, please refer the latest version of the RadExPro
User Manual available at www.radexpro.com.

Please note, that seismic processing is, largely, data dependent so this tutorial cannot cover all possible
cases or issues you can find in your data. What is described below is just a typical processing workflow

that can be taken as a basic guideline for the real-life data processing. In case of any questions, please

contact us at support@radexpro.ru

Data Input and Visual Check
First, create a new project and load the input data (see “How To Create Project And Load Data” tutorial
for the details).

We name our project ‘OffshoreHiResMultiChan’, but you can use any other name, of course. Within the
project we created an area named White Sea, a line named Line 5, and a flow for data input:


http://www.radexpro.com/
http://www.radexpro.com/

RadExPro seismic software www.radexpro.com

r bl
RadExPro 2016.2 > » > OffshoreHiResMultidchan E=NRc
Database Options Tools Windows Help
{\:3} Processing | &) Database navigater |
Project tree ¥ Processing flow == White Sea [Line 5/ Flow1 X | All modules X
» A | @ Bl | B~ = - B mx » »
4[5 white Sea b Datal/O =
4 [ Line 5 b Geometry/Headers
|55 010 data inEut| P Interactive Tools |
2 signal Processing |~
B Data Enhancement
b Trace Editing
b Deconvolution
b Static Corrections
b Velocity
b Stacking/Ensembles
1 Pl e Migration ~
§2 Flow status g X
Actions X
|Rename flow Flow1 -> 010 data input at th 2
] 1 3
[ : 'l

Inside the flow we will read the data with SEG-Y Input, save it as a project dataset (we name it raw and
save at the Line 5 level) with Trace Output and finally display the data on the screen using Screen Display
module:

Processing flow == White Sea [line 5 /010 data input * | All modules x

] HE - %o - B m » s

‘SEG-Y Input <- lineSraw.sgy
Trace Output -> raw
Screen Display

Datal/O =
Geometry/Headers
Interactive Tools | _
Signal Processing r
Data Enhancement
Trace Editing
Deconvolution
Static Corrections
Velocity
Stacking /Ensembles
Miegration ~

A A v v A v v v v

4 b

The parameters of the modules in the flow are shown below:
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SEG-Y Input (X
—File(s) —Sample format Sample interval IF
% I Take format from file
[ CHCI 46 Ra Mumber of traces IU
[¥ 1BM Floating Point Trace length | 4000
’ |

[ Take byte order from file Use trace

¥ Big-endian byte order (SEG-Y standard) 3 gi'g:ﬁ”g
™ Little-endian byte order

Sorted by | FFID:OFFSET

&+ Getall " Selection | ==

& 3aDsurvey ¢ 2D Survey  Profie ID I 1

[ Remap header values

RECNO,41,,181/ SOURCE, 41, 185/ ILINE_NO,41,, 189/ XLINE

Add... | Delete Load list... | Save list... |
I™ From batch list 0K I Cancel Load remap... | Save remap. .. |
r ™
Select dataset X
Object(s): raw|
» 2 Show objects from sublevels Mame Location
4[5 white Sea
4 |[=] Line 5/
2} 010 data input
4 mn b
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Fromt=|0.0 to IU-U [ tscale IlD
Mumnber of traces Imn [~ ¥ 5cale I 10

[T Rotate
[ Ensemble boundaries

[ Enable backward frame scrolling

Ensembles to scrall I 1
Field |

[ space to mazimum ensemble width

IZ—
ID_
IT traces

[~ Variable spacing

Enzembles' gap
[~ Muliple panels

v Use excursion

Axis... | Show headers... |
Flot headers... | Header mark... |
Picks fpolygons settings. .. |

—WT VA display mode
© WTVA

oWt

A

& None

Maormalizing Factar
" Mone

{% Entire screen
" Individual

GaIn IF
Bias( =) |n—

—

Shiow every
M-th trace

—Variable density display mode
{* Grey
B

i Custom  Define. . |

" None

Mormalizing factor
” MNone

% Entire screen
 Individual

Gain IF
Bias(%) |u_

[ Show palette

Data/velodty
& Display data

" Display velodty Sek welocity. |

Palette range

rim.vel (rfs) | s00.0

Ma, el (mfs) | 1500.0

Save Template | Load Template | Ok I

Cancel
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Execute the flow using Run button on the toolbar.

B e - = - Bz e

SEG Execute this flow hw.sg‘f

i e i

The data will be read from the file, saved to the project database and then displayed on the screen:

Zoom Common parameters... View Tools Exit/Stop flow Exit Help

e@ceatd@

Trd42 Sam:0 Amp:-83  t0.0ms |
<

In the Screen Display window you see several raw shots displayed one after another. One can clearly see
the direct wave (marked on the figure by blue arrow), seafloor reflection (marked by orange arrow) and
some subbottom reflections below it.

Another thing one can notice here is the strong low frequency noise interfering with the data. Click at
the spectrum button on the toolbar and then use left mouse button to select a rectangular area on the
screen to calculate the average spectrum.

pa@ll

A new window with the average amplitude spectrum of the selected data fragment will open, and the
rectangular area will be marked by a frame.



RadExPro seismic software www.radexpro.com

Zoom Common parameters... View Tools Exit/Stop flow Exit

8000600 A0 80 @

Spectrum - 5

File View Scale Parameters

A(%)
100

75

50;

1000 2000 3000 4000 S000 6000 7000 8000 9000 f(HZ)

|Aabs(f) = 93.750

Tr70 Sam:0 Amp:120  £0.0ms
<

Zoom in to the range of 0-1000 Hz in along the f axis of the spectrum window.

File View Scale Parameters

A(%)

—_
o
(=]

o

wn
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50
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0 1ITO 2000 3000 4000 SO000 6000 7000 2000 S000

|Aabs(f) = 2650.587

Now you can clearly see this strong low frequency noise below the 100 Hz. This is quite typical for the
high-resolution offshore seismic data recorded without a low-cut analogue filter. This noise is believed
to be related to the ship operation.
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File View Scale Parameters

A(%)
100-

200 300 400 S00 600 700 80O S00 f(HZ)

f= 5298Hz A(f)= 9.8% \Aabs(f) = 14880.078

Close the spectrum window now and click on the H toolbar button of the Screen Display and then on any
trace on the screen. You will see a Header Display window. By default it shows all trace header fields
associated to this trace. The list of headers is long, so the Header Display window is shown on the next
page. Scrolling through the list and clicking on different traces on the screed you may check which
information is available in the trace headers.
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It may be not very convenient to examine such a long list of headers, so you may wish to see only those
header fields, which you will really need to check and correctly assign positioning information:

FFID — field record number/shot number;
CHAN — channel number;

SOU_X/SOU_Y — source coordinates;
REC_X/REC_Y — receiver coordinates;
OFFSET — source to receiver offset.

CDP — CDP number;

CDP_X/CDP_Y — CDP coordinates.

You may use View/Select headers menu command to define the list of headers you want to see in the
Header Display window and then View/Show selected to actually display them. The result is shown
below:

Zoom Common parameters... View Tools Exit/Stop flow Exit Help

eeadcea i @

Amp:-28 131 .9rr|

As we can see from this (much shorter and much more handy) list, we have correct shot numbers (FFID)
and channel numbers (CHAN) read from the input file, however no coordinates or offsets are available.
The CDP field seems to contain some nonsense arbitrary values which we will overwrite. We will use
FFIDs and CHANSs to assign positioning information (geometry) to the data on the next step.

9



RadExPro seismic software

www.radexpro.com

Close the Screen Display now as we are ready to follow to the next step. There is one last thing we

recommend that you do here before exiting the flow: right-click on the Trace Output module in the flow
to comment it. When the module is commented its name is typed in italic — it remembers its position in

the flow and the parameters, but when the flow is executed next time the module will be skipped. This

would ensure that we do not overwrite our raw dataset occasionally after we assign geometry to it at

the next stage.

Processing flow == White Sea [line 5/ 010 data input ¥ | All modules x
Bl EE~ %o~ Bx mw » =
SEG-Y Input <- lineSraw.sgy 4 Datal/O »
***Trgce Output -> raw Trace Input 3
Screen Display Trace Output I

SEG-Y Input

SEG-Y Output

SEG-D Input

RAMAC/GPR

SEG-B Input

naruc

5EG-2 Input

S8 Immuat

Geometry Assignment
Create a new flow and call it “020 geometry assignment”:

r

.
RadFxPro 20162 >> > OffshoreHiResMultidchan o) S
Database Options Toels Windows Help
{J} Processing £ Database navigator
Project tree X | | Processing flow >> White Sea fLine 5/ 020 geometry assig... X All modules x
» & | @ (] B~ % - Bxiw » -
4 T white Sea 4 Data /0 ~
4 [ Lines Trace Input ‘_
& 010 data input Trace Output P
2% 020 geometry assigment SEG-Y Input
SEG-Y Qutput
SEG-D Input
RAMAC/GPR
SEG-B Input
noruc
SEG-2 Input
4 GSSI Input -
55 Flow status 74
Actions X
Load flow 020 geometry assigment < Line *
< [0 | r

]

Enter the flow and in the list of modules on the right find a module called Marine Geometry Input (it is

located in the Marine group):

10
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RadExPro 2016.2 > »> OffshoreHiResMultidchan

www.radexpro.com

X o= | ||

Database Options Teols Windows Help

@}‘ Processing | &) Database navigator |
| Project tree X | | Processing flow >> White Sea /Line 5 /020 geometry assig... X | Al modules X
» 2 | @ B EE~ %o~ Bz wm » =
4 T White Sea P Interpolation «
4 [T Line 5 4 Marine
& 010 data input Tides Import*
|2 020 geometry assigment| Dropped/Missed Shots Correctic
Swell Filter
Zero-Offset DeMultiple
DeGhosting |
i Li HiRes Statics Calculation® =
& Flow status & X
| Actions x
|Load flow 020 geometry assigment < Line =
4 L L3

MB1 - Drag module; MB1 x2 - Append module to flow

The module name finished with a * — this means, it is a stand-alone module, so it must be alone in the
flow does not requiring any input or output routines. Add the module to the flow on the left by
dragand-drop. You will see the module parameter dialog:

Ship navigation | Source/streamer geometry I

— Dataset

" "Dummy" coordinates
Shot interval |5

' Real ship coordinates

Ship navigation... I

¥ Coordinate smooth
Window length (points) |15

Rejection percent l30—

Selected file:
— Select matching

' Time match

Seleddate|07.11~2013 vl
Julian day |311

r Use intempolated coordinates for
traces with same time stamps

" Header field match

Select header |FFID

— Notes

In "Time match" mode the following headers
ust be filed: YEAR, DAY, HOUR, MINUTE,
ECOND. Otherwise matching could not be

‘ormed.

Header DAY must contain Julian day.

date specified comesponds to the first
e of a navigation file.

[V Shot report

11




RadExPro seismic software www.radexpro.com

Click the ... button to the right of the dataset field to specify a dataset in the project database to assign
geometry to. Select the raw dataset we have created at the previous step and click the Ok button:

. Choose dataset E 1

Object(s): raw

» = Show objects from sublevels MName Location
N aw Line 5 < White Sea

+ T White Sea | aw tines < whitesea |

4 =] Line 5|
¥ 010 data input
% 020 geometry assigment
4 m 3
ok || Concel |
1 il}

Now we need to select how our ship navigation will be matched to the dataset traces. There are two
options available: Time match and Header field match. Since our sample file with ship positioning
contains coordinates for each shot number, select the Header field match option. In the enabled Select
header drop-down box select FFID header field:

Ship navigation I Source/streamer geometry l

—Dataset
|wrute Sea\line 5\raw

v Coordinate smooth
@ "Dummy" coordinates Window Iength (points) 15
Shot interval I5
¢ Real ship coordinates Rejection percent I 30
Ship navigation... |

Selected file:
~ Select matching ~ Notes

" Time match In "Time match' mode the following headers
Select date|07-”-2m3 "I must be filed: YEAR, DAY, HOUR, MINUTE

SECOND. Otherwize matching could not be
Julian day |31 performed

Use interpolated coordinates for
traces with same time stamps

(% Headerfield match The date specified cormesponds to the first
line of a navigation file
Select header |FFID v

Header DAY must contam Julian day.

[V Shot report
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Click the Ship navigation... button to select a navigation file and specify its layout. The Edit navigation
layout window will open:

Definition of Field | Column [ ~Columns ~Lines ~Coordinate system

Mathching_field 1 ' Delimited From | | 0 ¢ Lon /Lat
Ship GPS [UTMX] 4 UTM Zone number ’07
Ship GPS [UTMY] 5 € Fixed width T I I*O S

—Notes

Field switch off | TThe value of switched off field wil be padded by zero.
Set column |

Save template... Select file...

At the bottom right, click the Select file... button and choose our sample ship positioning file —
ship_coords.txt. It content will be displayed inside the Edit navigation layout window.

For each of the fields in the list on the top left of the window (one matching field and two coordinates)
specify its column in the file. For that: (1) select a field in the list, (2) click on the corresponding column
in the file contents and (3) click the Set column button to save your selection. The selected column
number will be displayed in the list.

After each field is assigned with its column, specify the line range to be used. In our file, the first line
contains the names of the columns and, therefore, shall be omitted. Click on the second line of the file
content and click the Lines From button to remember your selection. You may keep the Line To as 0 —
this means that the module will try to read the file until the end.

Finally, you Edit navigation layout dialog shall look like the following:
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DeﬁmﬁonofFEHI Column

Mathching_field 1
Ship GPS [UTMX] 2

(2, 39) Selection: -

Ship GPS [UTM Y

www.radexpro.com

I ~Columns
& Delimited

" Fixed width

~Lines Coordinate system

" Lon fLat
[_Fom |2 Bl —
To I |° & UTM_X JUTM_Y

Field switch off |
Set column |

—Notes

e value of switched off field wil be padded by zero.

FFID
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
14180

DATA\ship_coords. txt

X
1000.00000
1001.41421
1002.82843
1004.24264
10805.65685
1007.0871087
1008 .48528
1009 .89949
1011.31371
1812.72792
1014.14214

Click the OK button to save the layout.

]
5500.00000
5501.41421
5502.82843
5584.24264
5505 .65685
5507 .87107
5508 .48528
5509 .89949
5511.31371
5512.72792
5514.14214

Now, go to the Source/streamer geometry tab of the module parameter dialog to specify the acquisition
system geometry. Select the parameters of the acquisition system as shown on the figure below:
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Ship navigation Source/streamer geometry

STREAMER

>
Positive vy

SOURCE

— Streamer shape —— [~ Receiver geometry
(" Straight line First receiver dx (m) lo

" Follow ship track First receiver dy (m) Izo

e oo —— Number of receivers |16

Choose base |1 Distance between 9
receivers {m) 2

When you click on a geometry parameter here, it will be high-lighted on the scheme. We specify that our
16-channel streamer with 2 m channel spacing was towed 20 m behind the ship GPS antenna. The
source was towed 6 m behind the antenna (which gives us 14 m offset of the nearest channel). Both the
source and the streamer were towed on the same line with the GPS antenna (otherwise, we would like
to define their side offsets, indicated as dx, as well).

Finally, we indicate the desired bin size — normally it is selected as half the receiver spacing, which in our
case is 1 m. For 16 channel streamer this would result in 8-fold CDP gathers.

Click the OK to complete the parameter settings. Your flow shall look as following:

15
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RadExPro 20162 > > > OffshoreHiResMultidchan a = [ B S|

Database Options Tools Windows Help

@} Processing &, Database navigator

|Pf0iEC“fEE x |Pmcess"|gﬂuw>>\ﬂhlz$aaﬂh25fczﬂgmlryas§g..X||Almod.ies x
> 2 | @ Bl | BB~ %o~ Bz » =
4 5 White Sea Marine Geometry Input® -> raw Dropped/Missed Shots Correctic «
4 [ Line s Swell Filter
£ 010 data input Zero-Offset DeMultiple
|5} 020 geometry assigment| DeGhosting
Gas Hydrate Stability Zone '

|Marine Geometry Input* |
SharpSeis Deghosting

HiRes Statics Calculation®
2D SRME Geometry Return H
2D SRME Interpolation

4 3 -

20 SEME DradicHon

5= Flow status & X

Actions x
|Add module Marine Geometry Input™ fron 2
4 1L} L3

® 010 datainput £ |
OffshoreHiResMultidchan [ White Sea [ Line 5 f 010 data input - started 12 gexafps 20161,

-
15:03:14 EI
-

Trace Output - Completed

— 4

Click the Run menu command to execute the flow. After the geometry assignment is complete you will
see the following report window:

~Geometry assigned to ————

Traces: 17616

~Can't assign geometry to ——

Geometry Check

Create a new flow and call it ‘030 geometry check’.

16



seismic software www.radexpro.com

RadExPro 2016.2 >>> OffshoreHiResMultidchan SRR X

Database Options Tools Windows Help

'ei:_} Processing | &) Database navigator

Project tree ¥ | | Processing flow X | All modules X
% A = - - ¥ 2
4 5] white Sea > Datal/O =
4 [ Line s > Geometry/Headers
b 010 data input > Interactive Tools |
% 020 geometry assigment ’ Signal Processing
b30 geometry ] > Data Enhancement

Trace Editing
Deconvolution
Static Corrections
Velocity
Stacking/Ensembles
Migration =

4 3

53 Flow status B X

Actions x

4 [

MB1 on a flow - Open the flow; MB2 - Context menu; MB1 and drag - Copy subtree

L

The easiest way to check that the assigned geometry is correct is to (1) calculate theoretical first breaks
of the direct wave basing on assigned offsets and the velocity in the water (1500 m/s) and (2) plot them
on top of the seismic data in time scale to check if they match the observed direct wave or not. That is
what we are going to do in this flow.

Inside the flow, we will add the following modules:

- Trace Input to read the data, from the project database.

- Trace Header Math to calculate theoretical first break time for each trace and save it into a trace
header field.

- Bandpass Filtering to filter out the low frequency noise that disturbs data display.

- Screen Display to view the data and plot the theoretical first breaks on top of it.

Add the Trace Input module into the flow. We will read the data from our raw dataset where we just
have assigned geometry to, so add this dataset to the list of Data Sets. We want to have our data sorted
first by shot number (FFID) and the, within each shot gather — by channel number (CHAN), so select FFID
and CHAN as Sort Fields.

After you add 2 sort fields, the Selection edit string will be set to *:* indicating that for both sorting keys
we are going to read the whole range of data: all FFIDs and all CHANs. However, we want just to check
our geometry here, so we probably don’t need to read all shots — every, say, 20" shot would be enough.
So change the selection sting and make it as following:

0-100000(20):*

This selection mask indicates that the module will read every 20" shots (FFIDs) within the whole
available range (literally, from 0 to some very big number that definitely exceeds the maximum FFID
value in the data). And within each shot, all channels will be input into the flow.
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Finally, the module parameter dialog shall look as following:

www.radexpro.com

| Trace Input X
—Data Sets —Sort Fields
I (g || | [D § | tunberoftnsenbie i
13 _0 |1 -]
""" Mote: Ensembles will be defined
;I‘ ;I‘ by this number of sort fields.
Add... Delete add.. |  Delete
i Selection
[ From batch list
0-100000000(20)F =
[ Load headers only
™ Select from file File. .. |
" Database obiect 1 o0ee |
QK I Cancel i~ Getall

Add the Trace Header Math — this module is a built-in formula editor for trace headers. We are going to
calculate theoretical first breaks here and save the values to a header called FBPICK. For that we will use

the following formula: FBPICK=[OFFSET]/1.5

OFFSET trace header was filled in by Marine Geometry Input module, it is defined in meters. Sound
velocity in water is 1.5 km/s = m/ms, so the resulting values will be in ms. Header field names in the right
part of the equation shall always be in [square brackets]. The module dialog shall look as following:

Trace Header Math

Line 1 Pos 1

]

|[FBPICK= [OFFSET]/1.5

Cancel

Check syntax

Load template. ..

Use # for comments
Headers colored blue
Errors colored red

Save template...
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Add Bandpass Filtering module with the following parameters:

Bandpass filtering

eS|

Filter type Filter parameters

{" Butterworth filter
" MNotch filter High-cut ramp: 100% | 5000
Tapering

10 =g of trace length

0% 10000

| 04 | Cancel |

" Simple bandpass filter Low-cutramp: 0% |50 {Hz)

'
Crmsby bandpass filter IF (Hz)

W

= |

www.radexpro.com

This would filter out most of the low frequency noise, while the high-frequency part of the signal will not
get affected — we remember that the useful frequencies end at about 2500 Hz.

Add Screen Display at the end of the flow. This time we will change some parameters. First we will
switch on the Ensemble boundaries option to see the data divided by ensembles. Ensembles in
RadExPro are defined in the Trace Input module by a specified number of first sorting keys. (In our case,
number of ensemble keys is set to 1 while the first sorting key is FFID. This makes shot gathers to

become the ensembles.)

[ Display parameters

WT VA display mode

Fromt=|0.0 to |0.0 [ tsScale |10 ™~ WTNVA
Wt
Mumber of traces | 100 ™ xscale | 1o VA
[ {¢ None

[v Ensemble boundaries

[ Enable badoward frame scrolling

Axis. .. | Show headers... |

Plot headers... | Header mark... |

Picks/polygons settings. .. |

Variable density display mode

Ensembles to scroll 1 (* Grey
i ! " RfB
[ variable spacin
S (" Custom
[ " Mone
Ensembles' gap 2 Pk fekinty
[ Muliple panels 0 {* Display data

Save Template | Load Template | Ok |

RO R

Mormalizing factor
" Mone

{* Entire screen
(" Individual

' . .
[¥ Use excursion 2.0 traces Display velodty

Cancel

=5
|'3'—

|1—

ain IF

Bias(%a) |.;.—

[ Show palette

500.0

1500.0
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This time, we want to see FFID values along the horizontal scale. Click the Axis... button in the Display
parameters dialog to set the scale parameters. Set one of the two Traces scale fields to FFID, set the
radio-button to the right to Different — this means that the module will put a label on the horizontal
scale with an FFID value whenever the value changes. Make sure that the appropriate Values tick-box is
on, otherwise the values will not display. You may also like to label the time axis — set Primary lines dt to
100 ms and switch the appropriate tick box on. The Axis Parameters dialog shall look as following:

Axis Parameters

Time Traces

dt  values Lines D (% Different dx Values
i i (" Interval [qn v
Primary lines v ™ 10.0
' boo.0 " Multiple
Secondary lines | | 100.0 - w  Different
< * Interval |100.0 ¥
" Multiple

Font 15
on Margins
Left axis Top axis
Ok | Cancel | margin 20 mm e 20 mm

Finally, let us set up the first-break plotting. Click the Plot headers... button in the Display parameters
dialog and in the Header plot window that opens add FBPICK header (where our calculated first breaks
will be stored) to the list of Curves to plot. It the Curve parameters switch on the Time scale option and
don’t forget to switch on the Plot headers option in the General parameters — otherwise no plots will be
displayed. The Header plot window shall look as shown below:
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~ General parameters
[V Plot headers
™ Fill backgorund

~ Curve parameters

Plot area position (%) |
Plaot area width (mm] 100
¥ ‘\Whale range

Min scale value

Max scale value

¥ Show scale

Scale position

Yalue marks orientation
{® Leit
(& Right

[V Autoscale

Marks distance

~ Curves to plot

FEFICK

Add

Remove |

[ Current static
[~ Applied static

[ Total static

The complete flow is shown here:

1

P.

Processing flow >3 White Sea / line 5 /030 geometry check X All modules X
Bl BB~ %o~ Blx m » =
Trace Input <- raw 4 DatalfO =
Trace Header Math Trace Input
Bandpass Filtering Trace Qutput
Screen Display SEG-Y Input

SEG-Y Output

SEG-D Input

RAMAC/GPR

SEG-B Input

nornuc

SEG-2 Input

SEE] Inmnt
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Click the Run button on the toolbar to execute it, you will see the following display:
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Zoom Common parameters... View Tools Exit/Stop flow Exit

0 eece aacaaa@a

Tr:89  Sam:4099 Amp:-2.01  t:205.0ms

< I

yellow line here is the theoretically calculated direct wave arrival time curve. Click Zoom In toolbar
button and select an area with the direct wave for a blow up. You can clearly see that the theoretical
direct wave arrival time, based on the geometry, fits nicely to the observed direct wave, which means
that the assigned geometry is correct.
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Zoom Common parameters... View Tools Exit/Stop flow Exit

Q0 ca@ceaa@a i

Tr81 Sam:0 Amp:35.6  t0.0ms [
<

Viewing the Track Line in CrossPlots module

Sometime, you may wish to have a look at your track line, viewing simultaneously the source, receiver
and CDP locations. This is another way to check your geometry. In RadExPro this can be done using the
CrossPlot* module. Similarly to the Marine Geometry Input* this is a stand-alone module so we will
create a new flow for it and call it ‘040 positioning cross plots’.

RadExPro 2016.2 »> > OffshoreHiResMultidchan ES S
Database Options Tools Windows Help

{2 Processing | &) Database navigator

Project tree X Processing flow >>= White Sea /... X All modules x
» o | [[:'I.:I @ @ - %D - [_E] 33 by 2
4[5 white Sea a Datal/O “
4 [-] Line s Trace Input
2% 010 data input Trace Qutput
i 020 geometry assigment SEG-Y Input
{2 030 geometry check SEG-Y Output
= . 4 3 _ =
/{Z} 040 positionning cross plots| SEG-D Input
52 Flow status 5 X

Actions x

[ i 5]

Add CrossPlots* module (if you start typing the name of the module while the cursor in within the list of
modules, you will see a list of those matching your typing; otherwise you can find it in the QC group of
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modules). You will see the parameter dialog: select Get trace headers from dataset and select the same
raw dataset with geometry:

-
ﬁ‘: CrossPlot Parameters ﬁ

Get frace headers from dataset Get frace headers from ASCII file

& | white Sealiine Syaw - |
Crossplot collection path

First Reference Header Second Reference Header
|TRACEND ~| |TRACEND |

* N
OK Cancel |

Click the OK to save the parameters and then run the flow. You will see the CrossPlot Manager window.

ﬁ: CrossPlot Manager -> White Sea\line S\raw ﬁ

]

Showe all

Hide all

Mew Crossplot...

Edit Crossplot...

Delete Crossplot...

Canvas

Sawe | Exit

Click the New Crossplot... button and select a pair of headers to be displayed as the main headers of the
crossplot that would define the scales (we will add additional pairs of headers to the same cross-plot
later). Select SOU_X for X axis and SOU_Y for Y axis:
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First header (X axis)

{sou_x |

¢ Number of Columns:

" Column Width:

o]

Click the Point properties button and set Radius to 5 — we want to have source locations thick enough to
be hidden by receiver and CDP locations we are going to add later).

Click OK here and in the New CrossPlot dialog to finish the cross-plot creation. You will see it on the
screen:
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File Select View Zoom

B[] 5] ] Alw]

7000

6901

2 2 d
§°°3°°3§§§§°

s
8

O

SOouU_Y

DO R R R R R R N RN RN RN RN R R R R R R R R R R R R R RN RN R RN IR RN IR ERAT]
1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500

[(X,Y) = (2042.819,5627.604)

For this training project we used artificial straight line coordinates, so all our sources sit on the same
straight line. Our receivers and CDPs will sit on the same line as well. In the real life with real coordinates
the track plot will look more interesting.

Anyway, now we will add receiver and CDP coordinates to the same cross-plot. Select View/Extra
headers menu entry and in the Extra headers dialog select REC_X and REC_Y for X and Y axes. Set their
point radius to 3 and click the Add button:

First header (X axis)  Second header (Y axis)  Point radius

JRec x - -l _l

MIIREC_X vs. REC_Y Add

Remove

_ concel |

The same way add CDP_X and CDP_Y coordinates, set their radius to 1, change color to green and Add
this pair of headers to the list:
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First header (X axis)  Second header (Y axis)  Point radius
|cop_x >| |cory |1 _|
MIBIREC X vs. REC_Y Add |

CDP_X vs. CDP_Y

_ Concel |

Click the OK and see the result on the screen:

File Select View Zoom

[ 0] w] Al

7000-

¥, 2
s
9 =
..500:
RN NN RN AN AN AR NN

1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500

|(X,Y) = (1966.737,7082.000)

As we expected, sources, receivers and CDPs all sit on the same straight line. Using left-mouse button
select a small area to zoom-in at the beginning of the line which is the left bottom corner of the
crossplot:
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File Select View Zoom

B[ 0] ] Al

-~
=]
=]
T

RN NN RN RN RN NN R R NN NN RN RN AN AR TN
1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500

[(X,Y) = (1025.673,5451.725)

Now we can see our track in details — it looks exactly as one would expected, with the streamer (orange)
being behind the source (blue) and the CDP locations at and in between of the source and receiver
locations:
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File Select View Zoom

)] | Al

=3

=]

§

sSou_ Y
5 £
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SOU_X )
>
[(X,Y) = (990.867,5546.207) [ | 4

Close the cross-plot and the CrossPlot Manager. When closing the Manager window you will be
prompted if you want to save your cross-plots. You may wish to save them to see the same windows
again when you re-run the flow.

Viewing Geometry Information in Geometry Spreadsheet

Before we can go further with the processing we want to check the range of CDPs available — we will
need to have an idea of it on the next stage. For that we will open the raw dataset in the built-in
spreadsheet tool called Geometry Spreadsheet. This tool generally is used for control and editing of any
trace header information.

You should choose Database navigator tab on the main program window
RadExPro 2016.2 > > > OffshoreHiResMultiChan

Database Options Tools Windows Help

% Processing | ) Database navigator |

Project tree < Processing flow >> White Sea /line 5 / 040 positionning cro... =
» 2 | © Bl EE- %o~ Bl w
4 15[ White Sea | | CrossPlot* <- White Sea\line S\raw

4 [=] line 5

{3 010 data input

% 020 geometry assigne...
& 030 geometry check

| 040 positionning €ross ..

m
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Select the raw dataset and right click on it, from the pop-up menu choose Geometry spreadsheet item.

RadExPro 2016.2 > >> OffshoreHiResMultidchan = e

Database Options Tools Help

{é} Processing E Database navigator |
Show objects from sublevels n,"'._h _&L HUT D

4 |[5] white Sea Mame Location

4 [-] Line 5 m
Rename

% 010 data input

» o

i 020 geometry assigment Delete Del
% 030 geometry check S
{3 040 positionning cross pl...
Geometry spreadsheet... |I

Quick view (2-D)...
Quick view (2-D) options..,

Text font...

Text color...

Crliran titlz frnt

If you open the Geometry Spreadsheet for the first time, you will see one default header column:
TRACENO (otherwise, it will remember the last set of headers you used):

Fields Edit Tools Exit

Select Fields/Add field menu to select those headers you want to see from the list (you can use Ctrl and
Shift keys for multiselect). Our main interest here is the CDP range, however you may wish to open the
complete set of important headers related to the line geometry to check them once again. Select the
following headers in the list:

30



RadExPro seismic software www.radexpro.com

FFID, CHAN, SOU_X, SOU_Y, REC_X, REC_Y, OFFSET, CDP_X, CDP_Y, CDP

After you click the OK, the Geometry Spreadsheet shall look as following:

H raw - Geometry Spreadsheet - o IEN
Fields Edit Tools Exit
A
T T ST T
1400 1 99575736 | 549575736 | 98585786 | 548585786 14.00000 99080761 || 5490.80761
22386 1400 2 99575736 || 549575736 | 98444365 | 548444365 16.00000 99010051 | 549010051 15
22387 1400 3 99575736 || 549575736 || 983.02044 | 548302044 | 18.00000 989.39340 || 548939340 14
22388 1400 4 99575736 || 549575736 || osiersaz | sesvensaz | 2000000 988.68629 | 548868629 13
22389 1400 s 99575736 || sa0s7s736 || ssozoio1 | sssozeno1 | 22.00000 987.07918 | s4s7.97918 12
22390 1400 s 99575736 || 549575736 || o7s7seso | ss7e7seso | 2400000 98727208 | s4s727208 1
22391 1400 7 99575736 | 549575736 | o77.amss | samramss || 2600000 986.56497 | 548656497 10
22392 1400 s 99575736 | 549575736 | 97595837 || s475.95837 | 2800000 985.85786 || 548585786 B
22393 1400 5 99575736 || 549575736 | o74sed16 | s474sd16 | 3000000 98515076 | 548515076 8
22394 1400 10 99575736 || 549575736 | 97302004 | 547312994 || 32.00000 98444365 | 548444365 7
22395 1400 1 99575736 || 549575736 || ommsms | sammszs | 3400000 983.73654 || 5483.73654 s
22396 1400 12 99575736 || 549575736 || om03ms2 | seodensz | 3600000 983.02044 | 5483.02944 s
22397 1400 13 99575736 || 549575736 || 96388730 | s4esss730 | 38.00000 982.32233 | 548232233 4
22398 1400 14 99575736 || 549575736 || 96747309 | s46747309 | 40.00000 ssL61522 | s4siels: 3
22399 1400 15 99575736 || 549575736 || 96605887 | sdsc.0sss7 | 42.00000 9s0.90812 | 548090812 2
22400 1400 16 99575736 | 549575736 | 964.64466 || S464.64466 |  44.00000 98020101 | 548020101 1
22401 1401 1 99717157 || s497ams7 | ss727208 | s4s7amaes || 1400000 99222183 | s4s2.22183 17 y

Double-click on the CDP column to have the lines sorted according to the CDP numbers. You will see that
the starting CDP is 1. Scroll down until the end of the window to see the last CDP — it is 2216.

H raw - Geometry Spreadsheet - oIEN
Fields Edit Tools Exit
~
B T B T
39992 8 255139228 || 705139228 | 253189329 | 703189320 2800000 4078 | naanrs |IECER
39937 2497 1 2547.04964 | 704714964 || 253725014 || 703725014 | 1400000 | 254210080 | 70421008 |ETEE
39955 2498 3 284856385 | 704856385 | 253583593 | 703583593 | 1800000 | 254210080 | 7os21008 |
39973 2499 s 254907807 | 704997807 || 283442172 || 7t0344m1m2 | 2200000 | 254210080 | 7os2.1008 |
39991 2500 7 25513928 || 70513928 | 2533.00750 || 703300750 || 2600000 || 254210980 | 704210080 (SN
39954 2498 2 254856385 || 7048.56385 | 253725014 | 703725014 1600000 | 254290700 | 704290700 |EREEE
39972 2499 4 254997807 || 704997807 | 2s3s.83s93 | 703583593 20.00000 25290700 | 7os200r0 |EREER
39990 2500 5 25513928 || 708139228 | 253442112 | 703442172 24.00000 1s290m00 | 7os200m0 |EREER
39953 2498 1 254856385 || 704856385 | 2538.66436 | 7038.66436 14.00000 asun | naan |
39971 2499 3 254997807 || 7049.97807 | 283725014 | 703725014 18.00000 a0 | naasn |IEEE
39989 2500 5 255139228 || 705139228 | 253583593 | 703583593 22.00000 izaesn | nesan |IEETEER
39970 2499 2 2549.97807 | 704997807 || 253866436 || 703866436 | 1600000 | 254432121 | 704432121 |
39988 2500 4 255139228 | 70513928 | 253725014 | 7o372s014 || 2000000 || 2saszzim | sz (SR
39969 2499 1 254997807 | 704997807 || 254007857 || tos007ss7 | 1400000 | 2sesozssz | messoss: |
39987 2500 3 255139228 | 705139228 || 253866436 || 703866436 | 1800000 | 2sssezsez | ressose: (NI
39986 2500 2 255139228 || 705139228 | 2s40.07857 | 7040.07857 16.00000 s || nenss |[IESEE
39985 2500 1 255139228 || 705139228 | 254149278 | 704149278 14.00000 wssns | nweses ETEE

You may wish to check other values as well, or may be check the fold for different CDPs — the Marine
Geometry Input has calculated it and saved into the TR_FOLD header. You can do it yourself if you like,
we will continue to the next processing step.

Preprocessing

The preprocessing is aimed in improving signal-to-noise ratio and compensating for amplitude
attenuation. We will make here only some minimal processing that is absolutely required, not to
overprocess the data. Additional processing can be added at later stages if necessary.

Create a new flow — ‘050 preprocessing’. Add Trace Input module and select sorting keys: CDP:OFFSET —
we are going to work with CDP gathers now. For parameter tests we will input first 200 CDPs only (when
we are happy with the parameters, we will run the flow for the whole dataset):
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-
Trace Input

=)

—Data Sets —Sort Fields
raw ‘ CDP Mumber of Ensemble Fields
1 -
""" MNote: Ensembles will be defined
;l' ;I' by this number of sort fields.
Add... Delete Add... Delete
%" Selection
[ From batch list
1-200:%
[ Load headers only
™ select from file File... |
" Database object —opee, |
QK I Cancel i Getall

'S

Put a Screen Display at the end. Switch on ensemble boundaries option to see the gaps between CDP
gathers. You may also with to label CDPs along the horizontal scale, the same way as we did with FFIDs

when we were checking geometry.

Now the flow looks as following:

Processing flow == White Sea [ line 5 f 050 preprocessing

] EH~ %o~

* || All modules

Trace Input <- raw

Bx m » =

]

Screen Display

Trace Input
SEG-Y Input
SEG-D Input
SEG-B Input

noruc

SEG-2 Input
SS1 Inmnd

5EG-Y Output

RAMAC/GPR

L3

Data /O

m

Trace Qutput

Run it to see the raw CDP gathers:
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Zoom Common parameters... View Tools Exit/Stop flow Exit

CEEI T LT EEE

4 5

r('
{

ﬁ'?ﬂ'ﬂﬂm !

|
10w

6 7 8 9 10

T34 Sam:0  Amp:-74  £0.0ms I
<

We need to add bandpass filtering to the flow to filter out the low frequency noise. You may wish to
look at the data spectrum here once again to get more accurate parameters.
We will use the following parameters of the filter:

Bandpass filtering g

—Filter typg ——— [~ Filter parameters

" Simple bandpass filter Low-cut ramp: 0% IT"'5 (Hz)
¥ Ormeby bandpazs filter 150 (H2)
" Butterworth filter
" MNotch filter High-cut ramp: 100%: IW {Hz)

[ 0% | 5000 (Hz)
I 10 = of race length
QK I Cancel |

The flow now shall look as following:
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Processing flow >3 White Sea /line 5 /050 preprocessing X All modules X
Bl B~ - Bx m » -
Trace Input <- raw 4 Datal/O »
‘Bandpass Filtering Trace Input 3
Screen Display Trace Output 1

SEG-Y Input

SEG-Y Output

SEG-D Input

RAMAC/GPR

SEG-B Input

nornuc
, - S5EG-2 Input

(Z€E1 Inrut i

Run it once again to see the filtering result:

Zoom Common parameters... View Tools Exit/Stop flow Exit

8000600 666806080 @

Tr46 Sam:3952 Amp:-353  £197.6ms
<

You may wish to try different parameters of the filter and run the flow several times, comparing the
results and selecting the one you like most. If you have several Screen Displays open, you can always use
the View/History menu command to view the very flow that resulted in this particular instance of the
Screen Display:
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Zoom Common parameters... | View | Tools Exit/Stop flo

Q0@ . P
> History |

DP7123456 7 8

You can double-click on any module in the Flow History and see its parameters:

OffshoreHiResMultiChan/White Sea/line 5/050 preprocessing  [16:55:55] - oiEN
Zoom Common parameters.. View Tools Exit/Stop flow Exit Help
— — o ) | o o — — | — n
1 AT N I
00 eee @ 8@ @
[ |
cop 5 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Flow History |
= = &= Trace Input <- raw
= - Bandpass Filtering
Screen Display
Fitertype —————————— ~Filterp il
" Simple bandpass filter Low-cut ramp: 0% |75 Hz)
100% |15IJ Hz) =
— = € Butterworth filter
— ==  Notch filter High-cut ramp: 100% |2500 Hz)
= - = =
] = = = 0% [5000 (Hz)
| = = = 0K I Cancel l
[Tr70 Sam:784 Amp:-158  t39.2ms | v
>

<

Now we shall compensate amplitude attenuation due to spherical divergence. We will use the
Amplitude Correction module for that with the following parameters:
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— Action to apply

[V Spherical divergence corectioré

™ Exponential correction (dB/ms)

™ Automatic gain control
Operator length [ms]  Type of AGC scalar

Basis for scalar application

o [MEAN ]
[ Trace equalization
Basis for scaling Time gate start time [ms)

[CENTERED ~]

Time gate end time [ms]

[MEAN = o

[ Time variant scaling

Specify amplifying law along trace [t - (ms])
Example format: t1:k1,t2-t3:k2,... th:kN

Cancel |

www.radexpro.com

The module shall be placed after the Bandpass Filtering and in front of the Screen Display:
Processing flow > > White Sea /line 5 /050 pr... X All modules x

Bl E-%- B wm o»

2

Trace Input <- raw P
Bandpass Filtering
‘Amplitude Correction
Screen Display

4 b

Datal/O ~
Trace Input
Trace Output
SEG-Y Input
SEG-Y OQutput
SEG-D Input
RAMAC/GPR
SEG-B Input
NOrMuc

SEG-2lnput 7|

Execute the flow to check the result:
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Zoom Common parameters... View Tools Exit/Stop flow Exit

8000606 66680080 @

Tr33  Sam:0 Amp:142  t0.0ms
<

Again, feel free to try out different types of amplitude corrections here and select the result you like
most.

Finally, when we are happy with the preprocessing result we need to process the whole dataset and

save the result. For that, first, open the Trace Input module at the beginning of the flow at change the
selection mask to read the whole range of CDPs:

37



RadExPro seismic software

-

Trace Input

www.radexpro.com

25l

[ Load headers only

oK I Cancel

—Data Sets —Sort Fields
fiaw | % CoP O Number of Ensemble Fields
""" Mote: Ensembles will be defined
;L ;I' by this number of sort fields,
Add... Delete Add... Delete
¥ Selection
[ From batch list

=, =

i~ Getal

™ Select from file File. .. |
{” Database object Chmse”'l

Then place the Trace Output module at the end of the flow and select the output dataset. We will call it

preproc:

-
Select dataset

e

Object(s): preproc

» o ‘ Show objects from sublevels

4 T2 White Sea
4 |[=] Line 5|
{2 010 data input
i 020 geometry assigment
¢ 030 geometry check
2} 040 positionning cross plots

= raw

4 L

Mame

Location

Line 5 < White Sea

i

ok || cance |

And finally, right-click on the Screen Display in the flow to comment it — when we run the flow this time
we don’t need to see the result. The flow shall look like this:
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Processing flow == White Sea fline 5 /050 pr... * | Allmodules =
B E-w- B m » -
Trace Input <- raw 4 DatalfO *
Bandpass Filtering Trace Input =
Amplitude Correction Trace Output
Trace Output -> preproc SEG-Y Input
***Srreen Display SEG-Y Output
SEG-D Input
RAMAC/GPR
SEG-B Input
nornuc
‘ 5 SEG-2 Input -

Run it to preprocess the raw dataset and save the result as preproc dataset. This may take few minutes.
NOTE: If it takes too slow, you may wish to terminate the flow (by clicking on terminate button of the
flow status window) and change the flow execution mode to Framed (using Flow mode icon) before you

run the flow.

B

r— e g ——

.- Bz

Trace rame selection

Bandp Frame width: 1500

Ampli Honor ensemble boundaries
Trace

***crreen Display

In the Framed mode, the flow reads only a frame of data of specified size at once which prevents the
system from extensive memory usage and creating of swap files.

Velocity Analysis
Create a new flow — ‘060 velocity analysis’.
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I3 RadExPro 2016.2 > > > OffshoreHiResMultidchan oo S

Database Options Teols Windows Help

@Processing | &) Database navigator |

Project tree X Processing flow >3 White Sea fLine 5 /060 velodty analysis % | All modules x
» 2 | B - - Bz m » =
4[5 \White Sea 4 Datal/O =
4 [ Line 5 Trace Input 1
2 010 data input Trace Qutput 1
i 020 geometry assigment SEG-Y Input
i3 030 geometry check SEG-Y Output
% 040 positionning cross plots| SEG-D Input
i 050 preprocessing RAMAC/GPR
|28 060 velocity analysis| SEG-B Input
noruc
SEG-2 Input
i b GSS1Innut S
50 Flow status g x

Actions X
|Loadf|uw060vebdlyaldysis<ﬁle5::1 =

4 i [

In order to obtain more coherent velocity spectra (semblances), it is a common practice to input the
data to the velocity analysis by ensembles containing several adjacent CDP gathers (so-called
‘superCDPs’ or ‘super-gathers’), rather than single CDPs. For that we will start the flow with a Super
Gather module:

X Start |07 XEnd [216
X Step Foo_ X Range '5_

" 3D Gathe Y Start '{)— Y End I'O_

YSep [ YRange [
I Bin offsets OH.Startla_' Off.EndI'D—
Off. Step [0 Off Range [0

Dataset... [preproc

Save templatel Load templatell OK I Cancel

Here we select preproc dataset for the data input. Then we indicate starting and ending CDPs (X Start =0
and X End = 2216) as well as the interval in CDPs between the neighboring velocity analysis stations (X
Step=100) and a number of adjacent CDP gathers to be included into each super-gather (X Range=5).
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NOTE: We know that the seafloor bathymetry along this line is changing abruptly, so we select only 5
CDPs per super-CDP — otherwise CDPs from very different places will get mixed together disturbing the
resulting semblances. If when you process your data the bathymetry is less sharp, you may try to increase

the number of CDPs per super-gather.

Add Screen Display at the end of the flow so we can check how our super-gathers look like. Switch on
the ensemble boundaries option and set horizontal scale to 300 traces per screen:

From t= IU.U to IU.D [~ tScale |1[J
MNumber of traces Iggu [T ¥Scale |1U

[T Ratate
[V Ensemble boundaries

[ Variable spacing field |

[T Space to maximum ensemble width

Ensembles' gap |2
[T Muliple panels I[]

IV Useexcursion [20 traces

Axis... I Show headers...|
Plot headers... I

Header mark... I

Picks/polygons settings... |

—WT A display mode
C WTAA

O wT

VA

* None

Mormalizing factor
" None

(¢ Entire screen
(‘ |ndividual

Gain 'r
Bias(%] [0—

Show everny

N-th trace

—

—Variable density display mode
& Grey
" R/B

" Custom _Define.|

" None

Normalizing factor
" None

¢ Entire screen
" |ndividual

Gain lr
Bias(%) Ig—

Data/velocity
@ Display data
" Display velocity

Set ‘-.’r?h:n:’“.‘,ﬁ

Palette range

Min.vel [m/z) |5UU.U
Max vel [ms) |1 500.0

Save Template I Load Template |

The result of the flow execution is shown below:
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Zoom Common parameters... View Tools Exit/Stop flow Exit

e a@caa @

RO &1 ERIT 1

Amp:0.643  t:0.0ms

We can see that some super-gathers look disturbed — this is because of abruptly changing bathymetry.
However, even those disturbed supergathers demonstrate rather consistent reflection hyperbolas.

Before we can start velocity analysis we need to additionally prepare the data. Generally, the only thing
we are interested here is the coherency of the reflections, whatever will be the wavelet and the
resolution. So, before we run velocity analysis we would make some strong additional processing that
will be used only here — it will not propagate to the stack.

We will add a narrow band frequency filtering and a narrow window Automatic Gain Control (AGC) to
improve the reflection coherency. For the filtering here we will use Bandpass Filtering with the following
parameters:

—Filter type —————————————— ~ Filter parameters

" Simple bandpass filter Low-cut ramp: 0% |150 Hz)

(¢ Drmsby bandpass filter 100% |300 (Hz)

" Butterworth filter
 Notch filter High-cut ramp: 100% {700 [Hz)

0% 1000 (Hz)

| oK I Cancel I

It will follow with the Amplitude Correction where we make the AGC with 10 ms operator:
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—Action to apply

™ Spherical divergence correction

I Exponential correction (dB/ms}

[V automatic gain control

[ Trace equalization

Operator length [ms]  Type of AGC scalar Basis for scalar application
10 [MEAN ~|  |CENTERED ~|

Basis for scaling Time gate start time [ms)  Time gate end time [ms)

[MEAN = o 0

[ Time variant scaling

Specify amplifying law along trace [t - (ms])
Example format: t1:k1,t2-t3:k2,... th:kN

Cancel l

The flow shall look now as it is shown below:

www.radexpro.com

Processing flow >> White Sea /line 5 /060 vel... X | All modules X
B E-%- B wm » 2
Super Gather 4 Data IfjO =
Bandpass Filtering Trace Input
Amplitude Correction Trace Qutput
‘Screen Display SEG-Y Input
SEG-Y OQutput
SEG-D Input
RAMAC/GPR
SEG-B Input
noruc
! ; SEG-2lnput 7|

Run it to see how the coherency of the reflections was improved:
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Zoom Common parameters... View Tools Exit/Stop flow Exit

ca@ceaad®

Tr:120 Sam:0 Amp:2.03  £0.0ms
<

Now we can switch off the Screen Display (we are happy with what we saw there) and put a module
called Interactive Velocity Analysis at the end of the flow.

The Interactive Velocity Analysis (IVA) can operate in 2 modes: first, it can operate as a conventional
module in the flow with the Super Gather used for data input. This mode of operation is convenient and
intuitive, however the disadvantage is that the IVA would be calculating semblance each time you switch
from one super-gather to another — when the super-gathers are big enough it can be timeconsuming
and annoying.

Another way, is to first use the Velocity Analysis Precompute module to pre-compute all super-gathers
at once and then use the IVA as a stand-alone module that takes the pre-computed semblances as an
input. This makes navigation through super-gathers much faster, however if the pre-compute was made
with the wrong parameters, you will need to make it once again from the very beginning, which takes
time as well.

For this reason, what we are going to do now is to, first, run the IVA in the interactive mode in the flow
to make sure that the semblance parameters are correct. Then, when we are happy with the semblances
we will pre-compute them for the whole dataset and run the IVA in the stand-alone mode.

When the Interactive Velocity Analysis is added into the flow, you will see its multi-tab parameter dialog
open at the Output velocity tab.
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PS/PP velocities | Semblance Display | Gather Display | STCK Display | CVS Display
Supergather |  Input velocity Output velocity I Semblance

" Single velocity function

" Usefile:

Browse...

& Database ar id | Browse

(¢ Time ¢ Depth & RMS (" Interval

‘~Velodty domain ——— " Velocity type

Save template | Loadtemplate| [ OK |  Cancel

www.radexpro.com

Here you will need to select where the module will save the resulting velocity function. Select ‘Database
— picks’ option to save it a database option, click Browse... button and specify a name for the database

velocity pick. We will call it vI and save at the line level:
Choose velocity picks

Object(s): w1

A

Show objects from sublevels Mame Location

o o

3

4[5 white Sea
4 |[=] line 5|
% 010 data input
F 020 geometry assignement
2} 030 geometry check
i} 040 positionning cross plots -

LI

Dimension

2P paoin

ok J[ cancel
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PS/PP velocities | Semblance Display | Gather Display | STCK Display | CVS Display
Super gather | Input velocity Output velocity l Semblance

€ Single velocity function

" Usefile:

I Browse. |

(¢ Database - picks lv1

" Database - grid I Browse. I

’fVelociydomain— ’fVeloeiytype

" Time (" Depth @& RMS (" Interval

Save template | Load template

Now switch to the Input velocity tab, switch on the '‘Database — picks’ option and select the same
velocity pick object that you have specified for the output. This will ensure that you can interrupt your
work and then run the flow once again to continue from the same place.

PS/PP velocities | Semblance Display | Gather Display | STCK Display | CVS Display
Super gather Input velocity I Output velocity | Semblance

(" Single velocity function

" Usefile:

I Browse.

Browse...

" Database - giid l Browse.

@ RMS (" Interval

’>Ve|ociydomain ] "Velociytype

* Time (‘])epth

Savetemplate | Loadtemplate| [ OK |  Cancel
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Switch to the Semblance tab to set the main parameters of the semblance computation. Set the velocity
range from 1300 to 2500 m/s, with the velocity step of 5 m/s and time step of 1 ms. Additionally, set the
desired number of Constant Velocity Stacks (CVS) — we will set this to 20.

PS/PP velocities | Semblance Display | Gather Display | STCK Display | CVS Display |
Supergather | Inputvelocty |  Output velocity Semblance

-+ Use precomputed data

| El

— Semblance parameters

Start velocity {1300 End velocity |2500

Velocity step I5 Time step I1
—CVS Parameters

Number of CVS IZO

Save template| Loadtemplate|[ 0K |  Cancel

Finally, we will adjust the display parameters at the corresponding tabs.

Semblance display:

Super gather | Input velocity I Output velocity | Semblance
PS/PP velocities  Semblance Display | Gather Display | STCK Display | CVS Display

Display mode | [~ Scaling
 WT/VA " None
(¢ Entrire Scree!
" Individual
Additional scalar |1
Bias IO

Savetemplate | Loadtemplate| [ OK |  Cancel
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Super-gather display:

Super gather | Input velocity | Qutput velocity | Semblance
PS/PP velocities | Semblance Display Gather Display | STCK Display | CVS Display |

Display mode - i Scaling

" WTAVA " None
WT (" Entrire Scree!
VA ' Individual

' Color Additional scalar |1
Bias IO

Save template | Load template | oK

Here click the Palette... button to select (or set manually) a color pallet you like. The pre-defined palettes
are stored inside the RadExPro program folder in the PALETTES subfolder. We will use the black-white-
orange palette from the ‘blkwtord.pal’ file.

We will use the same display parameters for the super-gather (Gather display), dynamic stack (STCK
Display) and constant velocity stacks (CVS Display).

Now your flow shall look as following:

||Pmcesshgﬂow>>W|'iteSea...K||Almodjes x|
|E| E - %EI - 3 » o
Super Gather 4 Datal/O =
Bandpass Filtering Trace Input SC5-3 Input
Amplitude Correction Trace Output  Super Gather
***Screen Display SEG-Y Input Load Text Trace
Elnteractive Velocity Analysis SEG-Y Output  Text Output

SEG-D Input Data Input
RAMAC/GPR  Data Output
SEG-B Input Dataset Math
noruc Dataset Merge

L F—— 4 SEG-2 Input  Seo-D Inout (Rev.3) -
Run it to see the Interactive Velocity Analysis window:
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| N | ] s [#] @] x]

‘ |SCDP =0, ILINE=0, XLINE=0

=

Velocity (m/s)
1500 2000

25

Offset (m)
2

CVS [m{s)

1500 1750 2000 2250

L B S B B I I I e e B S B O B B B R R R

"'ll'\”“l’ I“
‘i‘

LB

|
] T T
| PR

W

<

V=2483 T= 172

|SCDP = 0, ILINE=0, XLINE=0

This is the very first super-gather with not enough fold — that is why the semblance at the left looks
strange. Use the drop-down list in the top right of the window to switch to any super-gather in the
middle of the line, where the fold is complete, to estimate the quality of our parameters — we will go to

the SCDP=500:

File Velocity Field NMO Help

el N| | @] s [o] @] x]

‘ ISCDP =500, ILINE =500, XLINE=0

=

Velocity (m/s)
1500 2000

25

Offset [m])
30 40

CVS [m{s)

1500 1750 2000 2250 25 _

[-]
-]

A1 B
ST R AT

We can see that the semblance looks quite consistent with enough vertical resolution. We might wish to
decrease the gain here — click the ... toolbar button to see the module parameter dialog and in the
Gather display tab set screen gain (‘Additional scalar’) to 0.6. The result is shown below:
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File Velocity Field NMO Help

:I:]M_IEJMEKI ‘ ISCDP:SOO, ILINE = 500, XLINE =0
Velocity (m/s) CVS (mjs)
2 ; 2 40 1500 1750 2001

1500

R

l\'

| S LH

We can see that the semblance calculation parameters we have chosen are reasonable, so now we can
exit the IVA module, pre-compute semblances with the same parameters and then run the IVA once
again in the stand-alone mode.

For that, add Velocity Analysis Precompute module to the flow and set its parameters as shown below:

—Semblance
Start velocity (m/s) End velodity (m/s) | 2500

Velodity step (m/s) Time step (ms)

Mute percent

—Constant Velocity Stacks
Number of CVS stacks

—I" Bin offsets

Start offset |.3_'

Offsetstep | 10p

~VA Precompute result
I White Sea\ine 5\semblance_precomputed

OK
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We will save the precompute result as a database object called semblance_precomputed.
Now comment the Interactive Velocity Analysis and run your flow (it shall look as shown below):

The pre-compute will take few minutes. After it is complete, uncomment the Interactive Velocity
Analysis module and comment all other modules in the flow — now the IVA is going to operate as a
stand-alone module. Double-click on the module name to open its parameter dialog and on the
Semblance tab switch on the Use precompute data tick-box and select the database object with the
semblances we just have created:

PS/PP velocities | Semblance Display | Gather Display | STCK Display | CVS Display |
Super gather | Input velocity | Output velocity Semblance

¥ Use precomputed data
IWhite Sea\line 5\semblance_precomputed

— Semblance parameters

Start velocity W End velocity IZSOD

Velocity step |5 Time step I‘

~CVS Parameters

Number of CVS IZO

Save template | Load template

You may also want to decrease the semblance display gain to 0.6 as we have done before.

Now your flow shall look as following:
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Processing flow == White Sea [line 5 / 060 velodity analysis > All modules x
Bl BB~ %o~ Blx m » »
***Super Gather 4 DatalfO =

***Bandpass Filtering

FEFAmplitude Correction

***Screen Display

Interactive Velocity Analysis <- semblance_precom

E ***Velocity Analysis Precompute -> semblance_prec

4| ] | 3

Trace Input
Trace Output
SEG-Y Input
SBEG-Y Qutput
SEG-D Input
RAMAC/GPR
SEG-B Input
narc
SEG-2 Input
G55l Input
5C5-3 Input

-

Run it to get back to the Interactive Velocity Analysis. The navigation between super-gathers will be

much faster now.

Skip the very first SCDP (with incomplete fold) and go the next one. For navigation you can use either the
<-and ->arrow buttons on the toolbar or the drop-down list of all available SCDPs at the top right of the

window:

File Velocity Field NMO Help

el N ] G| ez ] @] x]

‘ |scop = 100, ILINE = 100, XLINE=0 |

Velocity (m{s)
1500 2000 25

1500

CvS (mis) B

1750 2000 2250 25 |

El

V=1501 T= 95 |scoP =0, ILINE = 0, XLINE=0

Here you can see from left to right: the semblance, the super-gather, the dynamic stack (consisting of
one stack trace for each CDP gather of the current super-gather), and a set of constant velocity stacks.
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You may wish to zoom in the useful time range along the vertical axis:
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File Velocity Field NMO Help

:':.l M _| _Fﬂ M @J iJ ‘ |scop = 100, e =100, XLNE =0 ~|

Velocity (m/s) Offset (m) CVS (m/s) B
1500 2000 25 20 30 40 1500 1750 2000 2250 25 - |

=

V=1311 T=194  [SCDP =100, ILINE=100, XLINE=0

File Velocity Field NMO Help

:.'2.' M _| Fﬂ ﬂ_]i_lﬂl @J jJ ‘ |scop = 100, e =100, XLINE=0 ~|

Velocity (m/s) Offset (m) C¥S [m{s)
1500 2000 20 30 40 1500 1750 2000 2250 25 ~ |
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Start picking velocities on the semblance panel — you will see the corresponding hyperbola on the
supergather panel and the cursor at the corresponding position on the constant velocity stacks panel.
You may decide sometimes to increase the semblance display gain to better resolves weaker maximumes.
Here is the result of velocity picking for this super-gather:

IFiIe Velocity Field NMO  Help I

<> M _I _E_l ﬂ]i oix g i_’ ‘ |scop = 100, LNE =100, XLNE=0 == |

= X =
Velocity [m/s) Offset (m) CVS (mfs) []
2000 25 f 1750 2000 2250 25 |
LR TR B8 A B B R R B BT EK B B8 B e e P i I T I o R B A O I R R R R S B B B T T T I I B B o o B R I o R B O B B I BB R B
902 — =]
E - —— S SN N
E —_— . MY
] —_————— FFEEaA4 11 J
= = ———— o
E 7\" = ~ ~4= 1
E el el O N I 1 i o e e o o o e R O
E T ——— N EEEEEEFEE
. —— = e A A T+ R
] — - e "R A4 b b
= ~— |~} - u T . - . - - -
= - —— - 3 - A
120: —— e — o T :
E — = f—— =
H —— = - —— el
1302 — e — “1-1=1=
E —— S E
: ——— —— e
= —_——— — — = ===
g — = = p——— 1~
E - e [NREE
5 — = —— I S O O o
= = — e [—— £ = 58 o
= e o m— D N 5 A A
= e | o B N
= — = - 1ttt
1703 - — e—
H ————
E ———
i | K| 2]

V=1874 T= 185 [SCDP =100, ILINE =100, XLINE=0 |

While picking you may wish to click the N button on the toolbar to apply real-time NMO-correction using
the current velocity function to the super-gather. This is the way to see how your hyperbolas are
flattened (or not) and adjust the velocity function when needed:
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IFiIe Velocity Field NMO  Help I

- -’Im _] E‘ ﬂii oix Q] i] ‘ [scop = 100, nmE =100, XNE=0 == |

Velocity (m/s) Offset (m) CVS (m/s) ]
LTI OO [ L T DO . - |
=]

>
[~ 1

PO T )

196 [SCDP =100, ILINE =100, XLINE=0

When you are finished with picking velocities at this supergather, go to another one. In the drop-down
list the SCDPs with existing velocity functions are marked with ***:

File Velocity Field NMO Help

:]:] [N _| E] ﬂJE_]ﬂ] Ql il SCDP = 200, ILINE = 200, XLINE =0
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Here is the result of velocity picking for the super-gather 200:

File Velocity Field NMO Help

4—-|-> [N _]E_I 4-)]5 |°‘* Q]i] ’ [scop =200, IINE =200, XLINE=0 *== ~|
Velocity (m{s) Offset (m) CVS [ms) B
1500 2000 25 20 30 40 1500 1750 2000 2250 25 |

L R R N N RN E ] R e R

EEERE '\‘-\AI
R B R R =

S

)

Ngiden 7 BUNTE

. LG
QNN

Continue the same way until the end of the line. If there is any supergather where you cannot pick
velocities — simply skip it. The resulting velocity field will be interpolated and extrapolated for the whole
line basing on the points where the velocity functrions were defined. However, be aware of the fact that
it is the accuracy of the velocity picking that is crutial for the quality of the resulting stack.

When you exit the IVA module you will be prompted to save your velocity function. Click YES to save the
result:

4. WARNING: velocity law was modified.
Would you like to save it before exit

Cancel

Stacking

Now, when we have velocities available, we can apply NMO-corrections to the data and make a CDP
stack. Create a new flow for that: ‘070 stacking’:
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. .
RadExPro 20162 > >> OffshoreHiResMultidchan Y e 5

Database Options  Tools Windows Help
@ Processing | & Datzbase navigator |
Project tree X | | Processing flow >> White Sea / Line 5 /070 stacking X || all modules x
» 2 | @ B EE~ %~ Bz wm » 2
4 T2 white Sea a Datal/O = !
4 [ lLines Trace Input 1
i} 010 data input Trace Qutput
i 020 geometry assigment SEG-Y Input
i 030 geometry check SEG-Y Output
i3} 040 positionning cross plots| SEG-D Input I
i 050 preprocessing RAMAC/GPR
i} 060 velocity analysis SEG-B Input
PP ——— noruc
| 070 slaclung|
SEG-2 Input
i b GSSI Innut i
52 Flow status 8 x
| Actions x|
|La~adﬂawl]?'ﬂshckiu_|< Line 5 < White S 2
Rl F—T— >
MB1 on a flow - Open the flow; MB2 - Context menu; MB1 and drag - Copy subtree

[% — -1

Inside the flow we will input the preprocessed data sorted by CDP:OFFSET:

—Data Sets ~ Sort Fields
CDP Number of Ensemble Fields

Note: Ensembles will be defined
by this number of sort fields.

& Selection

®ox

" Select from file File..

(" Database object Choose
" Getal

Then we will add NMO/NMI module to apply the NMO-correction. On the Velocity tab select the v1
velocity we have created at the previous step:
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NMO  Velocity

" Single velocity function
500-1000:2.5, 2000:2.7, 3000:2.9

" Use file:

¢ Database - picks |v1

" Database - grid I

Velocity domain ——— [~ Velocity type
[5' Time  Depth [f: RMS ¢ Interval

Save template| Loadtemplate| ~ OK Cancel |

On the NMO tab you may wish to set Mute percent to 30. This is the stretch muting parameter —parts of
the traces that stretched by NMO-correction for more than 30% will be muted out. This would allow us
to mute the direct wave out, although at this data it is probably not that important — the direct wave
here is not interfering with the reflection anyway:

NMO | Velociy |

# NMO Mute percent lgo

" NMI

[™ Use coordinate interpolation

Save template | Loadtemplate| [  OK |  Cancel |

After the data is corrected for the NMO, it can be stacked using Ensemble Stack module. Add it to the
flow.

The Ensemble Stack module stacks all traces of each ensemble into one trace. The ensemble is defined
in the Trace Input at the beginning of the flow. Since the Number of Ensemble Field there is set to 1 and
the first Sort Field is set to CDP, our ensembles will be CDP gathers and the result of stacking will be a
CDP stack.

59



RadExPro seismic software www.radexpro.com

In the module parameters, we would recommend that you set the Mode of stacking to Alpha trimmed
with 30% rejection percentage. This would reject 30% of maximum and minimum amplitudes of each
sample before stacking of the remaining values. In most cases, this mode brings a clearer, less noisy
stack, although takes a little bit more computation time:

- Mode
" Mean

" Median

@+ Alpha trimmed
| 30 %

(" Coherent stack

| 30 %
Window [traces) |3

Filter length (ms) |60

[V Treat zero as result of muting

Cancel |

Add Trace Output to save the stacking result. We will call the dataset new stack:

Select dataset (S
Object(s): stack

» & Show objects from sublevels Mame Location
: = Di line 5 < White Sea =

4 15 White Sea .|| = Dixkva

4 |=] line 5 = mcHpFI line 5 < White Sea

i 010 data input = preproc line 5 < White Sea
i 020 geometry assignement = raw line S < White Sea =
i p30 geometry check |4 L) b

o< J[ concel |

=

Finally, add a Screen Display to see the result one the screen. Set Number of traces as 2300 to see all
traces on the screen at once. You may also wish to adjust scales to have horizontal lines marking every
50 ms of TWTT along the vertical scale and having every CDP labeled along the horizontal scale.

You flow shall look like this:
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| Processing flow > > White Sea / line 5 / 070 stacking

X | Al modules

X
B EE~ %o~ Bx m » =
Trace Input <- preproc 4 Datal/O =
NMO/NMI Trace Input L
Ensemble Stack Trace Output I
ETrace Output -> stack i SEG-Y Input
Screen Display SEG-Y Output
SEG-D Input
RAMAC/GPR
SEG-B Input
noruc
. . SEG-2 Input
EEC1 Input i
= _ -

Run it and see the result on the screen:

Zoom Common parameters... View Tools Exit/Stop flow Exit

0eeecaas @@

100 200 300 400 500 600

700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200

Tr:1054 Sam:0  Amp:0 +0.0ms

This is our stack. What we can see here is a complex structure with a lot of diffraction hyperbolas —
migration will definitely be a need for this data. Another problem we can see is a pretty wide wavelet

with a prominent ghost-wave:
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om Common parameters... View Tools Exit/Stop flow it Help
SIEEI=1=1"]
DP
100+
£ ot " ,.,,,.....—-w‘-‘—.-—u—fﬂ-'*h‘;,
s rns e | v bt v-”-‘.vw-"‘w N
R ,wr. RN
Tr:1635 Sam:2566 Amp:4.88e+003 t:128.3ms ‘ Iw
< >

We will try to address this problem as well at the post-stack processing stage.

Seafloor Pick for Top Muting
Before we continue further with the processing, let us prepare a seafloor pick that we will use later for
top muting. We will pick the seafloor automatically, check the result and edit it when necessary.

For automatic picking we will need to define 2 things: (1) the search gate defined as a start horizon and a
search window of a constant length below it, and (2) amplitude threshold that will be used for seafloor
detection.

Create a new flow and call it ‘080 seafloor pick’. Add Trace Input to input the stack dataset sorted by
CDP.

Add Screen display, set number of traces to 2200 to make sure all of them fit the screen.

Run the flow to see the data on the screen and define the autopicking parameters. You can create an
approximate horizon above the seafloor to use it as the start horizon, however in this particular case it
seems to be reasonable to use a constant value of 80 ms for that gate top. Then we can search for the
seafloor within 40 ms window, that is we will be detecting the seafloor between 80 and 120 ms TWTT.
This iunterval where we will be searching for the seafloor reflection is shown here:
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When you move mouse cursor over the screen, note the status bar showing the current trace number,
sample number, amplitude and TWTT.
. . |

Compare the amplitudes at the seafloor and above it. If you have used the same processing parameters
as we did, you will see that the peak amplitudes at the seafloor are of the order of 10%, while those
above the seafloor are typically less than 1000. This give us a clue about the threshold we can use for
the seafloor detection — let us try up with 1000 and see how it works.

Note: if you have used different processing, the amplitudes will be different! Check them yourself, before
using the numbers we recommend.

Ok, now we know everything we need to make a flow for automatic seafloor detection. Close Screen
Display, and add First Break Picking module to the flow. Set the following parameters:

First Break time (header word]: IFBp| CK. _,J

First Break amplitude (header word): |PREAMP |

Horizon (header word):  |PICK1 |
Window length |4U

* Treshold " Derevative

Treshold IﬂJlJU oW ES IW—

T i calculate derevative:

& Max r Feplace trace
: with denvative

" Sign Change

" Treshold

]

Here, ‘Horizon (header word)’ is the trace header from where it will read the start horizon values. We
select PICK1 header here, but until now it is empty. Before we can run the flow, we need to write the
value 80 there, and we need to do it before the First Break Picking.

So, we will add Trace Header Math module to the flow, between the Trace Input and the First Break
Picking and will fill PICK1 header with 80:
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= B
Trace Header Math g
PICK1=80

Linel Pos1 Use # for comments
Headers colored blue
Errors colored red
0K I Cancel | Check syntax | Load template... Save template. ..

-

The flow shall look like this:

Processing flow == White Sea [line 5 /080 seafloor pick * | Al modules x
Bl EE~ %o Blx mw » -
Trace Input <- stack 4 Datalfo »
Trace Header Math Trace Input X
First Breaks Picking Trace Output I
EScreen Display : SEG-Y Input
SEG-Y Output
SEG-D Input
RAMAC/GPR
SEG-B Input
narnc
, . SEG-2 Input
e Immnt

The last thing before we run the flow — let’s setup header plot in the Screen Display to see the detected
seafloor on top of the data. In the Screen Display parameters click the Plot headers... button and select
FBPICK to be plotted in time scale:
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~ General parameters
IV Plot headers
™ Fill backgorund

~ Curve parameters

v Time scale

Color ﬁ

Plot area position (%) [

Plot area width (mm)  [100

—
—
—

¥ ‘Whole range
Min scale value
Max scale value
¥ Show scale
Scale position
Walue marks orientation
® Left
€ Right
p BAutosc

Marks distance

T

— Curves to plot

WrericK

Add

Sl

[ Current static
[~ &pplied static

I Total static

Run the flow. The result is shown below:

Zoom Common parameters.

View Tools

Exit/Stop flow  Exit

80

e ceaceacBd@

<

ITr.1559 Sam:1066 Amp:-149  £:53.3ms

Al
>
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As you can see, the seafloor detection was almost ok, but in some places it failed reaching the threshold
too early. Close Screed Display, open First Break Picking parameters, increase the threshold up to 2000
and run the flow once again. The result looks much better:

Zoom Common parameters... View Tools Exit/Stop flow Exit

Tr:300 Sam:967 Amp:3.29  t484ms

There is still a couple of small rebounds in the middle of the line:

= L e |

Zoom Common parameters... Vi T Exit/Stop flow  Exi

S0 seccaacaa @

AR

‘,.
~ N\

- \.-—-—v-—-...-
..\\ -~
\ KN q""‘...
. .q-.. R

S - T—

I'rns99 Sam:2042 Amp:-382  t102.1ms [
<
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We will fix them by alpha-trimmed averaging of the pick values: the algorithm first rejects a certain
percentage of maximums and minimums and then averages the rest. For the purposes of top muting this
approach is good enough, because the pick shall not be too precise. Alternatively, you may try to fix the
rebounds by further increase of the threshold.

To apply alpha-trimmed averaging the FBPICK values we add a module called Header Averager to the
flow just after the First Break Picking. Correct parameters are shown below:

Trace Header |FEPICK ~| " Honor
ensemble

Windows length (traces) |11 boundaries

Type Mode

" Running Average & Normal

@ Alpha Trimmed (% |50 ¢ Subtraction

Cancel |

Running the flow once again finally gives us the accurate seafloor pick:

Zoom Common parameters... View Tools Exit/Stop flow Exit

0 eeecaacaa e @

Tr:685 Sam:0 Amp:0 £:0.0ms

You may wish to zoom in and check that the pick is correct everywhere. Now, we need to move it a little
bit upwards to have it just above the seafloor reflection (we don’t want to cut the wavelet with the
muting) and save the result.
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Trace Header Math u

FBPICK=[FBPICK]-1.3

Linel Posil Use # for comments
Headers colored blue
Errors colored red

(8] 4 I Cancel Chedk syntax Load template... Save template. ..

h

Get back to the flow and add one more instance of the Trace Header Math (place it after the Header
Averager). Here we will move our pick 1.3 ms upwards:

Until now we have only been modifying FBPICK trace header values in the flow and observed the result
on the screen without any output. Now we need to save the result. Of course, we can add Trace Output
module at the end of the flow to make a copy of the stack with the modified header, however since the
data itself was not modified here, we would better save only the headers without creating an extra copy
of the data. This we can do using a module called Header<->Dataset Transfer:

~Header transfer direction
" FROM dataset TO header (¢ FROM header TO dataset

—Dataset
l stack

Match by fields

| CDP

Assign fields
| FBPICK

o]

Here we will record header values from the flow back to the input dataset. Select stack dataset where
the header will be saved, set CDP as the only matching field (the dataset is the CDP stack) and FBPICK as
the only assign field.

Switch off Screen Display — we don’t need it anymore. The flow shall look like this:
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Processing flow == White Sea [ line 5/ 080 seafloor pick * | Al modules =
Bl EE~ %o~ Bx wm » 3
Trace Input <- stack 4 DatalfOo =
Trace Header Math Trace Input
First Breaks Picking Trace Output
Header Averager SBEG-Y Input
ETracE Header Math SEG-Y Qutput
***Screen Display SEG-D Input
Header<-»Dataset Transfer -» stack RAMAC/GPR
SBG-B Input
nornuc
) - 5BG-2 Input
ESSI Innurt i

Run it to detect the seafloor, fix the rebounds, move the pick above the seafloor reflection and save the
result back to the input dataset.

De-Ghosting

Let us address the problem of long wavelet with a ghost wave. Create a new flow — ‘090 deghosting’.
There are several methods that can be used to suppress the ghost wave in the software — here we will
use predictive deconvolution.

However, before doing this we will try the top muting that we have prepared at the previous stage.
Create a flow with the Trace Input (select stack dataset sorted by CDP) and Screen Display (set 2300
traces per screen, From t=80):

—WT A display mode Roralens fact
Fromt= |80.0 to IU.U [~ tScale Im COWTAA ol “W Pt Gain |0.3
C TN o L
Number of traces 2300 |~ X Scale FU_ & :’fVAT ((.: |E“jt-”? ;lJ;&“ Brele) IU—
naviaua
[T Aotate & None
Show everny I
[ Ensemble boundaries L

N-th trace

™ Variable spacing “;Ij] —WYariable density display mode Normaizng factor :
[T Space to maximum ensemble width & Grey " None Gain [F
Ensembles’ gap |2 T R/B ¢ Entire screen Bias(%) lg_

" Custom  Define l " Individual

[ Muliple panels |0 " None

Data/velocity
& Display data

IV Useexcursion [20 traces

Palette range

" Display velocity Set velocity. .
Agis... | Show headets...l Min.vel (m/z) ISUU.[[

Plot headers... I Header mark... I Max vel [mis) |150EI.D

Picks/polygons settings... |

Save Template | Load Template ] Ok I Cancel

Insert a module called Trace Editing in between of this two — this is the module where we will actually
apply our top muting. On the Trace Editing Parameters tab set Muting type as Top muting and Taper
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window length of 1 ms:

Trace Editing parameters |Hoﬁzonl

~ Muting
¢ Top muting

" Bottom muting
(" Muting in window

Taper window length

- Editing
(" Zero padding
" Inverse

(" Trace kiling

Save template| Load templatel | 0K I Cancel

Then switch to the Hozion tab to specify the muting horizon:

Trace Editing parameters  Horizon I

" Pick in database Select. |

@ Trace header  [FBPICK

" Specify [cDP
0-50:500,70:300

Save template | Load template

Our pick was saved to the FBPICK header field, so switch on the Trace header option and click the
Browse button to select the FBPICK header there.
For the moment our flow looks as following:
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Processing flow > White Sea /line 5 / 090 deghosting X All modules X
Bl EE~ %o~ Blx mw » =
Trace Input <- stack 4 DatalfjOo =
Trace Editing <- [FBPICK] Trace Input
Screen Display Trace Output
SEG-Y Input
SEG-Y OQutput
SEG-D Input
RAMAC/GPR
SEG-B Input
noruc
» - S5EG-2 Input
26€1 Innut i

Run it to see the muting result:

Zoom Common parameters.. View Tools Exit/Stopflow Exit

Tr1440 Sam:1224 Amp:0  t612ms \ 4~

You can move the mouse cursor through the area above the seafloor to make sure that the amplitudes
there are all 0 (the amplitude at the cursor position is displayed in the status bar).

We need to estimate the delay between the primaries and the ghost waves. Zoom in somewhere to the
seafloor reflection:
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Exit

BIFIE=]

Zoom Common parameters.. View Tools Exit/Stop flow

800666

Tr:1328 Sam:2174 Amp:0 £108.7ms
< >

()

Click the button of the toolbar and set vertical scale primary lines to 1 ms:

~Time 1 - Traces == = o
dt Values | field | - Different
* |nterval |-1U_U- r

Primary lines |1 0 v " Multiple

100.0 n . " Different
| field | @ Interval |100.0 2

7 Multiple

Secondary lines

Font size |1 5 { Margins

Left axis Top axis
margin 20 mm margin |—23mm ‘

| Ok I Cancel
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Now you can see that the gap between the primary seafloor reflection and the ghost wave is about 1.5
ms.

Zoom Common parameters.. View Tools Exit/Stop flow Exit Help

Ca@caa e A

1104

1114

1124

1134

114

Tr:1342 Sam:2175 Amp:0 £:108.8ms A
< >

We can try this value as a prediction gap in the deconvolution.

Close the Screen Display and insert Predictive Deconvolution module above the Trace Editing. Set the
Prediction Gap to 1.5 ms (according the estimated ghost wave delay) and increase White Noise Level to
0.1 to make the result less noisy:

Start Time IU End Time Ig
Prediction Gap |1 5

Deconvolution Operator Length |50

"white Noise"' Level |U.1 2
Cancel |

Run the flow. The result is shown below:
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Zoom Common parameters... View Tools Exit/Stop flow Exit

@@ A

Tr600 Sam:1376 Amp:0  t68.8ms [

As you can see, the ghost has been efficiently suppressed and the resulting wavelet became narrower,
however the result is a bit noisier than the original record.

If you take the spectrum of any useful part of the record, it would look similar to what is shown below:

Zoom Common parameters... View Tools Exit/Stop flow Exit

.

]

File View Scale Parameters

A(%)

g

w
o

500 1000 1500 2000 2500 3000 3500 4000 4500 S000 SS00 6000 6500 7000  7S00 8500 9000 9500 f (HZ)

[f=9995.1Hz Af)= 03% [Aabs(f) = 1532.176

We would apply a bandpass filter to slightly increase the singal-to-noise ratio and limit the spectrum
(this is important for the migration that we will do at the next step). Insert the Bandpass Filtering
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module between the Predictive Deconvolution and Trace Editing with the following parameters:

—Filter type —————————————— ~ Filter parameters

" Simple bandpass filter Low-cut ramp: 0% (100 (Hz)

(¢ Drmsby bandpass filter 100% |200 (Hz)

" Butterworth filter
 Notch filter High-cut ramp: 100% {1500 (Hz)

0% {3000 (Hz)

Tl
= Spectrum - 2 - 0 ES

File View Scale Parameters

A(%)

100=

@0
o

=)

0

500 1000 1500 2000 2500 3000 3500 4000 4500 5000 SS00 €000 6500 7000 7500 8000 8500 9000 9500

Tr [f=0850.7Hz A(f)= 02% |Aabs(f) = 1081.406 2

We may not necessarily see a big difference in the signal-to-noise level, however we can see in the
spectrum window that we have cutted high-frequency noise oscillations and kept the useful frequency
band nearly untouched.

Finally, exit the Screen Display, switch it off in the flow and add the Trace Output to save the result as
stack_dgh. The flow shall look as following:
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Processing flow == White Sea [ line 5 f 090 deghosting * Al modules s
Bl EE~ %o~ Blx ik » =
Trace Input <- stack P Datal/O =
Predictive Deconvolution Trace Input ‘.-:
Bandpass Filtering Trace Output j
Trace Editing <- [FBPICK] SEG-Y Input
Trace OQutput -» stack_dgh SEG-Y Output
***Sereen Display SEG-D Input
RAMAC/GPR
SEG-B Input
noruc
) X SEG-2 Input
SS1 Inmnd

Run the flow once again to deghost the data and output the result.

Migration

The data demonstrate rather complex topography and subbottom structure with a number of diffraction
hyperbolas, so the migration is needed to place refection boundaries to their real positions. There are
several migration algorithms available in the software. We will use the Kirchhoff migration as it allows
both vertical and lateral changes of migration velocities.

Create a new flow — “100 migration’.

RadExPro 2016.2 > >> OffshoreHiResMultidchan L= [ B o]
Database Options Tools Windows Help
‘@} Processing | E) Database navigator |
Project tree X | | Processing flow =3 White Sea /Line 5/ 100 migration X All modules X
» | @ B EE~ o~ Bxm » s
4 5] white Sea 4 Datal/O »
4 [ Lines Trace Input L
i3 010 data input Trace Output i
) 020 geometry assigment SEG-Y Input
2 030 geometry check SEG-Y Output
i3} 040 positionning cross plots 5SEG-D Input
2} 050 preprocessing RAMAC/GPR
& 060 velocity analysis zﬁ_:énpm
i 070 stacking SEG2 Input
. -2 Inpu
i 080 seafloor pick “ 3 P -
) GESL oot

¥ 090 de:gho_stmg = Flow status a8 x
i 100 migration

Actions x

Load flow 100 migration < Line 5 < White

4 n b

MB1 cn a flow - Open the flow; MB2 - Context menu; MB1 and drag - Copy subtree

Enter the flow and add the module called Kirchhoff Migration*. This is a stand-alone module. The

parameters are shown below:
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Input Dataset | White Sealiine 5\stack_dgh

Browse |

Define velodities

" manual ¢ From DB

Dimension —
& >

View table I vl

www.radexpro.com

Browse |

o)

- Geometry
X step (m) Y step (m)

E E

¢ Linear
" Cosine

Sample Interpolation [~ Anti-aliasing

[V Use Antialiasing filter
' Triangle ¢ BoxCar

Increment: CDP |1

Tline |1

Max freq. to migrate (Hz) I 3500
Migration aperture

Angle aperture (deg) I 30 Angle aperture tapering (deg) I 10
X: Range aperture (m) I 100 Y: Range aperture {m) I 100
Range aperture tapering (m) I 5 Range aperture tapering (m) | 50

Browse I

Output Dataset | White Sealiine 5\stack_migr

Cancel |

Select our deghosted stack (stack_dgh) as the input dataset.

We will take the migration velocities from the project database — select the v1 velocity function that we
created in the Interactive Velocity Analysis module.

The ‘X step’ is the spatial increment between traces, it shall be equal to our CDP spacing (bin size) that is
Im.

Set the ‘Max freq. to migrate’ to 3500 Hz. This will guarantee that all useful frequencies (high-cut at
3000 Hz) are included into the migration.

One of the most important migration parameters is the range aperture. There is a general rule of thumb
that migration aperture shall be taken at least as big as 0.6 of the maximum expected depth of interest.
Here the seafloor is at around 100 ms which is 75 m, and the overall record length is 200 ms with the
RMS velocities increasing from 1500 m/s at the seafloor to around 2000 m/s. This would give us a
reasonable estimate of the maximum depth as around 150 m, so the aperture shall be at least 90 m. We
would set it to 100 m to be on the safe side.

Range aperture tapering shall be small relative to the aperture. Set it to 5 m.

The output dataset we will call stack_migr.
Run the flow.
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r Al
RadExPro 2016.2 » > > OffshoreHiResMultiChan ol 0
Database Options Tools Windows Help
{5 processing | &) Database navigater |
Project tree ¥ Processing flow => White Sea /line 5 / 100 migration X | All modules X
» 2 | @ Bl | BB~ % - Bz= wm » =
4[5 white Sea || Kirchhoff Migration® a DatalfO =~
4 [Zlines Trace Input .
3 010 data input Trace Output
& 020 geometry assigne... SEG-Y Input
& 030 geometry check SEG-Y Output
i 040 positionning cross .|~ SEG-D Input
i3 050 preprocessing RAMAC/GPR
& 080 velocity analysis SEG-B Input
. Nnoruc
& 070 stacking . - SEG3 Input
) -2 Inpu -
& 080 seafloor pick 4 P
52 Flow status 5 X

@ 090 deghosting
|5 100 migration

-

Actions

X

< [

»

|Load flow 100 migration < line 5 < White ! =

[%

This processing step is relatively time consuming — it will take several minutes to complete:

52 Flow status

100 migration

B X

Migration Result and Post-Processing
Let us check the result of the migration and apply some final post-processing, if needed. Create a new

flow — ‘110 postprocessing’, add Trace Input to input the stack_migr dataset sorted by CDP.

Add Screen Display, number of traces — 2300, From T = 80 ms, Gain = 0.2:
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From t= |BU to |IllJ I~ tScale |1U
Number of traces |23IZIU [~ XScale |1U

[T Rotate
[” Ensemble boundaries
[ Variable spacing field

r Space to maximum ensemble width

Ensembles' gap |2
[T Muliple panels |0

IV Useexcursion [2.0 traces

O WTAA
O WT
VA

@ None

—WT A display mode

www.radexpro.com

Mormalizing factor
 None

(% Entire screen
€ |ndividual

Gain 'F
Bias(%) [g_

Show every
N-th trace

—

Show headers... I

Plot headers... I Header mark... I

Picks/polygons settings... l

« Grey
" R/B

" None

~Variable density display mode

 Custom _Defire.|

Normalizing factor
" None

& Entire screen
" Individual

Gain 'F
Bias(%) [g_

Data/velocity
@ Display data

" Display velocity Set velocity.. |

Falette range

Min.vel [m/z] |500.0

Max. vel [ms) |1500.D

Save Template | Load Template I

Cancel

Click Axis... to set scale parameters:

Time ~ Traces

dt
Primary lines I
Secondary lines I1UU.U

Values

v

I field

CDP I

(" Different
" Interval
* Multiple

(" Different
| @ Interval

" Multiple

dx

I'IUIJ.U

|1UU.IJ

Values

v

v

Font size |15
I Ok I

Margins
Left ais
margin

(

Cancel

200 mm

margin

Top axis

[Emm

Run the flow to see the migration result:
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Zoom Common parameters... View Tools Exit/Stop flow Exit Help

) G — N - A
608ceac @

700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200

lw. D e = AR s e S e e e T IS e DG S s e D Al e

1501 Bt Tl s T :

I 4
|
There are some slight migration artifacts above the seafloor — we would mute the out using Trace
Editing module with exactly the same parameters as in the ‘090 deghosting’ flow. The result is shown
below:
Zoom Common parameters... View Tools Exit/Stop flow Exit Help
e :
(|
DP 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200
100+ = g i ol N e e e e e e S e e ey o
1501 & T N e e ‘_
Tr:982 Sam:2453 Amp:-431  £122.7ms 4N

If you like to compare it with the unmigrated stack, without closing the Screen Display go to the flow
editor. Copy the Trace Input in the flow with Ctrl+Left Click, comment one of the trace inputs and in the
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other one change the input dataset from stack_migr to stack_dgh. Run the flow again to see the stack
before migration:

Zoom Common parameters... View Tools Exit/Stop flow Exit

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200

Tr:1145 Sam:1371 Amp:0 :68.6ms

Now you can switch between the 2 displays using the standard Windows Alt+Tab command.

Finally, we may wish to whiten the spectrum of the final stack to slightly improve the resolution
and make the image better looking, more ‘focussed’. There are several modules that you can
use for broadening and whitening of the data spectrum in RadExPro including Spectra
Whitening, Spectral Shaping, and several types of deconvolution. Here we will use on of the
most simple means of spectral whitening — one of the modes of the F-K Amplitude Power
module.

The F-K Amplitude Power module raises either F-K domain or F-X domain amplitude spectrum
to an arbitrary power and then performs the inverse Fourier transform (2D or 1D) to the
original T-X domain. Depending on the exponent value and the domain it is applied, the result
of the algorithm will vary from noise suppression to spectrum whitening: generally, spectral
whitening is achieved with exponent values <1, while exponent values >1 make spectrum
narrower suppressing the noise. Choosing between F-K and F-X domain brings additional
flexibility.

The most obvious way to whiten the spectrum using the F-K Amplitude Power module is to rise

the frequency spectrum of each trace to a power less than 1. Let us use it with the following
parameters:
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Exponent I 0.5

[V FX domain only

[~ Getby ensemble

,Tl Cancel I

We will use in the FX domain, that is the algorithm will be applied to the frequency spectrum of
each individual trace. Exponent 0.5 is equivalent of square root of the amplitude spectrum.

The module shall be places just before the Trace Editing.

Finally, we will add Trace Output module to save the result as stack_final dataset. The resulting

flow shall look as following:
" I3 RadExPro 20162 >>> OffshoreHiResMultiChan o .

Database Options Tools Windows Help

@}Processing | &) Database navigator |

Project tree X Processing flow >> White Sea [line 5/ 110 postprocessing X All modules X
» & | @ B EE- %o~ Bz m » »
4[] lines < || Trace Input <- stack_migr 4 Datal/O =
) 010 data input || ¥**Trace Input <- stack_dgh Trace Input
& 020 geometry assigne... F-K Amplitude Power Trace Qutput
i 030 geometry check Trace Editing <- [FBPICK] SEG-Y Input
i3 040 positionning cross .. Trace Qutput -> stack_final SEG-Y Output
2} 050 preprocessing Screen Display SEG-D Input
£} 060 velocity analysis 1 RAMAC/GPR
SEG-B Input

©} 070 stacking
i 080 seafloor pick ‘ : noruc }
3 090 deghostin SEG.2 Innut

° g 5 Flow status 2 x

i 100 migration L4 v O |
@ 100 migrati
|2} 110 postprocessing) migration [£J

8
OffshoreHiResMultiChan [ White Sea [ line 5 [ 100 migration - started 13 gexabps 2016 1. 14:11:57
Actions X
Kirchhoff Migration® - Running; Migration {14:11:53); 100%
|Load flow 110 postp ing <line5 <W 2
< | m | 3
'S -

Run it to save the processing result and see it on the screen:
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Zoom Common parameters... View Tools Exit/Stop flow Exit Help

CHEEE

800

DP 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200

100+ L & e e e o e e s o ey

1501 R v e e

The image looks a bit more ‘sharp’ and ‘focused’ than before. If you have not yet closed the
previous display of the same migrated stack without spectral whitening, you may wish to zoom
in to different parts of the records and compare them.

You may wish to compare the spectrums of the data before and after the spectral whitening
with the F-K Amplitude Power. The result should look similar to what is shown below (the

spectrums are zoomed in to 0-5000 Hz interval):

Before spectral whitening:

1000 2000 3000 4000 sooif (HZ)

f=21277Hz Af)= 78% \Aabs(f) = 21776.138

After spectral whitening using F-K Amplitude Power module
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File View Scale Parameters

A(%)
1005

503

(=]

1000 2000 3000 4000

<
f=21842Hz A(f)= 203 % \Aabs(f) = 9881.077

You may wish to try the alternative ways of spectral whitening yourself. For example, instead of
the F-K Amplitude Power try to use Spectral Whitening module.

Plotting

Finally, let us print the processing result. In the RadExPro there is a dedicated stand-alone
module for printing of seismic sections to any Windows-compatible printer or plotter. If you
install one of the numerous ‘virtual printers’ available from the Internet (some of them are free
even for commercial use with or without certain limitations), you can use the same module to
output the result to PDF, JPG, BMP and a number of other formats.

Create a new flow — ‘120 plotting’. This is the last flow in this tutorial. If you have been following

all the steps and kept the flow naming, your project by now shall look like this:
i RadExPro 2016.2 > > > OffshoreHiResMultiChan [-:' = g

Database Options Teols Windows Help

@Processing | & Database navigator |

Project tree X | Processing flow >3 White Sea /line 5 / 120 plotting % All modules x
» A | @ B -~ Bz » -
4[5 White Sea a Datalf/O =
4 [=lines Trace Input
i 010 data input Trace Qutput E
) 020 geometry assignement SEG-Y Input
) 030 geometry check SEG-Y OQutput
i 040 positionning cross plots| SEG-D Input
i 050 preprocessing RAMAC/GPR
2} 060 velocity analysis zlfrﬁé“p“t
{2} 070 stacking SEG2 Inout
-2 Inpu
i€ 080 seafloor pick P pt
. npu
{2 090 deghosting . : 5C5.3 Input |

% 100 migration
2} 110 postprocessing 5 Flow status 8 x

&} 120 Elottl'ng| ® 100 migration [

OffshoreHiResMultiChan [ White Sea [ line 5 / 100 migration - started 13 gexsbps 2016 . 14:11:57

Actions x
|Remove madule Plotting™ at position 1| =l
-

Kirchhoff Migration* - Running; Migration (14:11:58); 100%:

a4 . " LR T T I

4 L] L4
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Enter the flow and add the Plotting® module:

~Dataset

www.radexpro.com

I White Sealine 5\stack_final

Sort fields

Add... |

Delete

From t= |0

[~ Variable spacing Field. ..

[ Ensemble boundaries

Ensembles' gap |2 traces
™ Use excursion Iz traces

Additional scalar IT
Bias '0_

Line width (mm) |n.01

Define. ..

~Normalizing —— [~ Scales

(¢ Entire set

" None T Scale I 12 ms/cm

 Indvidaal X Scale I 60 traces/cm

Plot headers... I

Microsoft XPS Document Writer

[V Display traces in Layout Preview

Print setup... |

Layout Preview...

Select the stack_final dataset to be printed sorted by CDP. Adjust printing gain (‘Additional
scalar’) the way you like — here we set it to 0.2.

Select a printer (here we select the Microsoft XPS Document Writer included into Windows
starting from XP SP2 that is a virtual printer that will generate an XPS document).

After a dataset and a printer were selected, you may click the Layout Preview... button to
preview the printing result. You can change any parameter and update the preview to see how

it will affect the output.

Click the T Axis... button to set up the vertical scale:
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Tick length (mm) ,2_

Tick line width (mm) [0.2

[V Show values

[V Show grid lines

Scale font

Tick length (mm) | 1.5

Tick line width (mm) [Q.1

™ Show values
[ Show grid lines

Scale font

vV Show title

Title I TWT {ms)

[ |

Cancel

The same way, click the X Axis... button for the horizontal scale parameters:

¥ show axis

% Linear axis

" Time axis

Field [cpp -
Hour [Hour -
Minute [juTE -]
Second ISECOND vI

Step

V¥ Show values

I 100

(" Different
" Interval
& Multiple

[ Show grid lines

Tick length (mm) ,3_-

Tick line width (mm) 0.1

Audis width (mm) [15—

Title font

" Show axis

 Linear axis

€ Time axis

Field [can -]

Step

¥ show values

—

€ Different
' Interval
' Multiple

[~ show arid lines

Scale font

Tick length (mm) ,3—

Tick line width (mm) [7.1

Axis width (mm) ,157

Title font I

-~ show axis

& Linear axis

€ Time axis

¥ shaw values

.

" Different
& Interval
€ multiple

[ show arid lines

Scale font I

Tick length (mm) |'3—'

Tick line width (mm) [51

Axdis width (mm) |15—

Title font I

_ Concdl |
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Click the General layout... button. Here you can set up extra margins, label and a logo:

—General Margins

Left |'5—
Top |o

mm

mm

~Label

IV Leftside
I Right side

Label font...

Text block width

~Fields

Company name
Project Title
Project Location

Comments

I DECO Geophysical Software Company

I High-Resolution Offshore Data Processing Tutorial

| White Sea

SEG-Y Input <- lineSraw.sgy
Geometry Assignement

BPF 75-150-2500-5000
Spherical Divergence Correction
IVA

NMO-correction

—Label Logo

Logo Height | 100

Logo Width | 3p

mm

BMP file | DATA\DECO_SC_LOGO_175x84.bmp

mm

[V Constrain proportions Logo Position

* Left
" Right

Cancel |

We select to display the label on the left side of the image and manually fill in the label fields:
company name, project title, project location and comments. In the comments we have
manually typed the processing history of the section to be printed —you can do the same if you
like (unfortunately, for the moment there is no way to place the history there automatically).

Finally, we have added our logo from a BMP file that is located in the DATA folder of the
demoproject. You can use your logo instead or any nice picture in the BMP format.
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After you finish with the settings click the Layout Preview button to see the preview of the
print-out:

File View

X &/ K

DECO Geophysical Software Company

EOPHYSICAL High-Resolution Offshore Data Processing Tutorial
White Sea

sultuars carpany

G-Y Input <- lineSraw.sgy
eometry Assignement
BPF 75-150-2500-5000
Spherical Divergence Correction
VA

Predictive Decon 1.5 ms gap

BPF 100-200-1500-3000
op Muting

[Kirchoff Migration

F-K Amplitude Poiwer (exp. 0.5, FX domain)
op Muting

If you unzoom you can see the whole document separated into pages by dashed lines. Here we
are going to have 2 landscape-oriented A4 pages:

I File View

X &a

>
a

After you are happy with the settings and the preview, close the Plotting Parameter dialog. Like
any other module, the Plotting* will not operate until you actually execute the flow. Run the
flow to start the printing job.
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