Exercise

objective: . . . _
To fill blank seismic traces using the ‘Seismic Image Regression” workflow which is part of the

machine learning plugin. The model will have to learn how to recreate an image from example
images containing blank traces. Therefore, we need an input data set in which we have
deliberately blanked some of the traces. T T T T ey

For the purpose of this exercise:

. We use OpendTect’sattribute engine

to

+ radosdiebtatamiBésfroinalbtraside of

thevolume for training the U-Net

. We apply the trained U-Net to the

fullvolume, so that we can validate the
interpolation results in the blind test zone

Note: In this exercisewe train a 2D Unetbut you can equally well train a 3D Unet. The differences between 2D and 3D Unetsare
as follows:

1.A 2D model trains much faster (hours vs days)

2.2D models can be trained on workstations with less GPU / CPU capacity

3.Interpolation results are comparable although 2D interpolation may introduce some striping (like a footprint)

4. Application of a trained 3D model is much faster than a trained 2D model (minutes vs hours)




Randomly blank tracesworkflow:

To train our 2D Unetregression model we create a data set with 33% randomly blanked traces.
From this cube we extract examples for training in a restricted area. The trained model is

applied to the entire volume, whereby the area from which no examples are extracted acts as

blind test area. The real value is of course when we ly the trained model to an area with
real m?ssing traces wh;c we donft aveelnt IS case?.pﬁgn om I%n(lj(ing rept]agng the values

with hard zeros) is done in OpendTect’'sAttribute engine and can be done in different ways. In
this case, we will create an attribute set to perform the following tasks:

1. Math attribute with formula: “randg(1)”. This generates random values with a
Gausisimibution and 1 standard deviation;
2.  Apply this attribute to a horizon and save as horizon
data;Horizon attribute that retrieves the random values from the saved horizon data. A
Horizon
attribute replaces a value at an inline, crossline position with the value extracted from the
4. gMethnaltpmte with formula: "abs(value)> 1 ? 0: seis”. We assign the retrieved horizon
datdo the variable “value” and the seismic data to “seis”. This attribute assigns values larger
than the absolute value of 1 standard deviation to zero while all other values are given the

value of the seismic data.
5. Additional attributes in the set are used to compare/QCresults before and after
—




Randomly blank tracesworkflow:

Create a new 3D attribute set to randomly blank traces as explained in the following steps.

O-we¢ sHa Wk -
Attributeseth <All> v Mathematics -2 TAJ
] MathFunctions v sqrt (Square root) v Insert = 2 =
Formula (like 'nearstk + c0 * farstk') ‘ Set
1. Selectthe 3D Attributes engine,;| icon.
2. Createa new 3D attribute set |
Theseattributes that will be explained in the
L}
next steps. .
z4
3. Saveas attribute set m#with the name —
‘ML_Random_holes_interpolation’.
Attribute ngme[ ‘ Add asnew [l ‘=
[ Save on Close (7]

Attribute set | ML_Random_holes_interpolation |

random

Retrieve horizon data

Seismic with random missing traces as zeros
difference

Gain_corrected_Filled_Seis_IL425

Gain_corrected seismic

difference between gain corrected seis and ML pred




Randomly blank tracesworkflow:

4. Create1tattribute with name
‘random’ as indicated in the attribute

set windowand Hit'‘Add as new’.

5. SetMath attribute with formula:
“randg(1)”.

This generates random values with a
Gaussian distribution and 1 standard

deviation;

Apply this attribute to an horizon and
save as horizon data as indicated in

the next step.

‘& Attribute Set 3D

File

il AN NI Y 1 0

Attribute set %Random,holes,webini

random
Retrieve horizon data

Seismic with random missing t

difference

Gain_corrected_Filled_Seis_IL

Gain_corrected seismic

difference between gain corres

<

v sqrt (Square root) -

Formula (like 'nearstk + c0 * farstk') lrandg(l )

Attribute Name |random Add as new [l =

Save on Close




Randomly blank tracesworkflow:

Createa seismic horizon at Z = 1 s. Then apply the random attribute to this horizon and save this
as horizon data. This horizon data will beused in the attribute that does the actual blanking.

v [4] ® 3D Harizon /S
v Mcst  Add.. . ’
1 Add at Sections Only ...
1 Add Color Blended ...
12D New > Auto and Manual Tracki |
. . . Fau alweg Tracker ... |
6. Createa constant seismic horizon at Z = 1s. e T
D@bady Fomwervares. |
: : . . =58 —
7. Right mouse click on the 3D Horizon < New < With ~ o
constant Z. vae o B ] |
Area subselection [— © Select ...

Output 3D Horizon Frz_l;l v| O Select ...

8. EnterZ value (ms)= 1000. Type an Output 3D Horizon P Ee=] o ©
name e.g. Hrz_1s. HitCreate. —_—

v McCst_hrz_1s @ E,}f! 55
. . . rzacé' Sele-::t Attribute S
9. Displaythe horizon —attribute ‘random’. Save as 9 i il :
HOr'IZOI’] data % FaultSe Save as Horizon Data ... I}
Faultst ~ 190Is
@ Body -- Remove .




Randomly blank tracesworkflow:

Create an horizon attribute that retrieves the random values from the saved horizon data. The
horizon attribute replaces a value at an inline, crossline position with the value extracted from the

given horizon.

10. Create 2™attribute “Retrieve horizon data”
as indicated in the attribute set windowand Hit

‘Add as new’.

11. Selectthe Input Data that will be blanked ‘4
Dip steered Median filter’.

12. Selectthe constant horizon “Hrz_1s” created
in the previous step.

13. Select Output “Horizon Data” and Horizon
Data “random”.

@ Attribute Set 3D

PP R R WAE -

Attribute set Random_holes_webinz Positions v Horizon

random Input Data |4 Dip steered median filter

Retrieve horizon data

Seism ith random missing t
differ
Gain_corrected_Filled_Seis_IL{
Gain_corrected seismic Select Horizon Data random
difference between gain corre

Horizon |Hrz_1s

Output Horizon Data

| Se=»

Attribute Name |Retrieve horizon data

(o] @




Randomly blank tracesworkflow:

Create an attribute that willrandomly blank traces as zeros in the input seismic.

14. Create3™attribute ‘Seismic with random missing
traces as zeros’ as indicated in the attribute set

windowand Hit'Add as new’. e YE R

Attribute set [Random,holes,webinc{ Basic | Mathematics

15. Seta Math attribute with formula: “abs(value)> 1 S rome e e o oot svaimn> s7050s

random MathFunctions v | sqrt (Square root)

For 'horizon' use Retrieve izon data

? 0: seis”. Thisassign the retrieved horizon data to  erawaza™" SI———
the variable “value” and the seismic data to “seis”.

This attribute assigns values larger than the absolute
value of 1 standard deviation to zero while all other
values are given the value of the seismic data.

. &)

[ € e =

16. Selectthe previously created attribute ‘Retrieve
Horizon Data’ in the ‘For Horizon to use’.

Attribute Name |Seismic with random missing traces as zeros

17. Selectthe seismic you wish to blank in the ‘seis’
(e.g. 4_Dip steered median filter).

Add as ne

ew Bl

Set

e

(oo ] @




Blank traces workflow cont’d:

18. Display the new seismic attribute with
blanked traces. Right mouse clickon the

In-line. Select’Add and Select Data”

19. Selectthe attribute “Seismic with
random missing traces as zeros” and HitOKk.

Notice that random traces have been
blanked.

Elements Color
Scene 1
QI

Add Default Data

7 @ [t st

& B Add at Well Location ...

M Add Color Blended
@ Select - a X
Select first layer
Filter |*
O stored random
i Retrieve horizon data
O steering ic with random missing traces as zeros
@ Attributes | difference
B Gain_corrected ML_UNet_128x128x64_prediction
@ Gain_corrected seismic

difference between gain corrected seis and ML pred

(@ | Qcnel @




Blank traces workflow cont’d :

20. Select, “Create a Seismic Output” from the
attribute —Seismic with random missing traces as

Zeros.

21. In the “Create Single Attribute Volume” window,
keep the default parameters. Typean Output name

(e.g. Seismic with random missing traces as zeros)
and Run.

22. Closethe progress window when the processing
finish

23. Display/QC the created seismic

This seismic will be used as input for the next step, ML
Seismic Image Regression prediction.

Processing Scene View Utiliies Terrahiubis ~Help

Create Seismic Output ~ » ~ Attributes b\ Single Attribute N 0.
Create Horizon Qutput  » 20 <=>3D ¥ Multi Attribute Volume ... 30 |

Quantity to output ‘Seismic with random missing traces as zeros v ‘ 6 select ...

Volume subselection ‘100/300-750/1250 (463 samples) 6 Select ...

Null traces @ Discard O Pass

[ Scale values:  Shift/Factor

Output Cube lSeismic with random missing traces as zeros \ © Select ... | #CBVS N
Batch execution Single Process ~ | 4,4 Options ...
QRun chose o
# Progress Viewer - m} X
tarted: Thu 1Z Aug 2UZI, 13:408: o<

Processing
......... e e e R e R e e e e 0% (561579875 )1 Bm s 22 5)
e e e e ce—cmsmsmc st s ce— 0% (1428571 /) ((Im=13s)
I I | | | 1% (1391.595/s) (7m:21s)
* 9% (1362.472/s) (6ém:54s)

|

|* 17% (1408.014/s) (6m:5s)

|* 25% (1397.741/s) (5m:32s)
|* 33% (1421.585/s) (4m:51s)
1* 41% (1419.124/s) (4m:16s)
|* 49% (1416.19/s) (3m:41s)

|* 57% (1059.704/s) (4m:9s)

|* 66% (854.979/s) (4m:10s)

|* 74% (1017.77/s) (2m:41s)

|* 82% (1391.13/s) (1m:22s)

|* 90% (1395.128/s) (46s)

* ok ok ok * ok R ¥ Ok Ok * F
ROk b R K Ok Ok K Ok * F F
* ok ok ok K Ok Ok K O Ok F Ok

Process: 'Attribute Processor'
Finished: Thu 12 Aug 2021, 13:56:19

Finished processing of Seismic with random missing traces as zeros.

Finished batch processing.

Processing finished successfully.




Exercise
objective:

To fill blank seismic traces using the ‘Seismic Image Regression” tool which is part of the machine
learning plugin. The model will have to learn how to recreate an image from example images

containing blank traces.

Workflow:

1. Openthe Machine Learning Control Center with the =

icon.

2. Clickon Seismic.

3. Selectthe ‘Seismic Image Regression’and HitGo.

lf!lv, :.
- il I S

gL B RTRLE

4 Machine Learning Control Center = O X

Survey |F3 Demo 2020

?EWG"S

v 80P 3D Seismic
Horizon-based seismic facies
Seismic bodies (supervised 3D)
Seismic Image Segmentation

]
@ Seismic

|Seismic Image Regression | ’
v 20 2D Seismic
Horizon-based seismic facies

/

W

§ Seismic +
S Wells

4

Neural

. N
:'":' Networks

Seismic bodies (supervised 2D)
Seismic Image Segmentation
Seismic Image Regression

v Pre-trained models
UNet 3D Fault Predictor

O] @




Workflow cont’d:

4. In the ‘Extract Data’ tab, Pressthe Select
button. The “Deep Learning Target Seismic

Definition” window pops up.

5. Pressthe+ iconand Select the target
seismic volume (e.g.4 Dip steered median filter).

And OK.

*Note:it is possible to create a Training Set from
examples extracted from multiple surveys. To do this,

press the + icon again and select the target volume to
add to the table below.

6. PressProceed[Input Data Selection]. The
“Input seismic for prediction” window pops up

= Seismic Image Transformation — [m] X

Extract Data Train Apply )

<Input Data> ]E Select I
Output Deep Learning Example Data ~| | © select ... i X

4 Deep Learning: Target Seismics Definition - a X
Seismic Data Survey

%

>

)

o

* The option to select data from other surveys is available only in commercial

projects

¢4 Proceed [Input Data Selection] >> chose

4 Select target image seismics a [m] X

Survey Data Root | C:\Surveys V‘ © select ...

Survey |F3_Demo_2020
F3_Demo_2020_20jul21
F3_Demo_2020_old
My_New_Survey_AL

My_survey_AL
*
P ] B, e -
1 Original Seismics A | @3 specify Positions
2 Steering BG Detailed Prpm— S ol
- 3 Steering BG Background - =
X Inine Range (1002|750 [ step 1
#| | 3a Steering PCA111 MF225 ﬁ
2h ino FET225 ME113 Crossline Range [300 %] 1250 %" Step 1
4 Dip steered median filter Time Range (ms) |0 SIBE Sistepa
5 ChimneyCube 7
> S 5 b Qs @
Volume subselection |All ‘ © select ...
==
Seismic Data Survey ®
1 4 Dip steered median filter F3 Demo 2020 &
>
«

I&Proceed [Input Data Selection] >i Oclose




Workflow cont’d:

7. Selectthe input seismic data (i.e. the seismic
with the missing traces as zeros) and PressOK.

8. In the “Input Data” window set the dimensions
of the input features.To minimize processing

time for this exercise, Setthe Images dimension
to: 0x128x128, overlap: 0x0x0 and Inline range:
(100 —400).

Note: If the current HW has large amount of GPU and
CPU/computing power, the recommended Image

Dimensions are128x128x128.

9. Specifythe name of theOutput Deep
Learning Example Data(e.g.

ML _Ex_FillMissingTraces 0x128x128 ) and
PressProceedto start the extraction process.

10. When this process is finished Press
Proceedin the “Seismic Image Transformation”

window to continue to the Training tab.

= Input seismics for prediction - current survey -

Input Seismics @ Specify now O Read Saved Setup

(=] - * 5
[ Chimney - Confidence A

[ Fault_Likelihood_Thinned_from_DSMF_seis

- [] Fault_Prob_Unet s
[ Filled_Seismic_IL425 i

[ Seismic with random missing traces as zeroa
ismic with random missing traces as zeros_,

— .

< >

€3 cancel

Survey Input 1

1 F3 Demo 2020 Seismic with rando v

Images Dimensions |Inl: 0 :] ‘Crl: 128 C‘ ‘Z: 128 3\

Inline Range (100 [2][400  [2|step [1 2| overlap (%) [0 2] fstep 1 Number of |301
Crossline Range 300 2] (1250 (2] step [1 2| overlap (%) fStep 128 Number of |8
Time Range (ms) [0 2|[1848 2] step |4 2| Overlap (%) fStep 512 Number of |4

Total number of Images 9632

Output Deep Learning Example Data IML_ExﬂFiIIMissingTraces_0x128x128 \ I

| © select ...

Oase

$n Seismic Image Transt formation o X
Extract Data  Train  Apply
<Input Data> © select ...
Output Deep Leamning Example Data ML_Ex_FillMissingTraces_0x128x128 ~| € Select... | A

[ [©rroceed >>| | PIciose | @

- Apply | | @




Workflow cont’d:

11. After the training data is selected the

available models are shown. For seismic image

workflows we useKeras(TensorFlow).

12. ChecktheParameterstab to see which

models are supported and which parameters can

be changed.

13. Specify a name for the “Output Deep
Learning Model” (e.g.

ML _Unet FillMissingTraces 0x128x128).

14. Hit Run.

15. Openthe processing log file to follow the
progress. When the log file shows “Finished

batch processing”, the Proceed button turns
green. You can press Proceedor Open
theApplytab.

> Se

Extract Data  Train  Apply
Input Deep Learning Example Data ML_Ex_FillMissingTraces_0x128x128 v B select ... ) O\
Training Type 4l New  [] Resume [ Transfer
Output Deep Learning Modell | ML_Unet_FillMissingTraces_0x128x128 |v\ 6 Select ... )

|

Training  Parameters
Machine learning platform: ()
Keras (tensorflow) v o
Clear Tensorboard log files °

Type

4GB UNet Regression

Batch Size

4

Epochs: 15

Patience:

5

Initial Leaming Rate (1e): -4

Epoch drop (%): 33.33

Size: 1.26 GB

Decimate input

«! Train on GPU

Res

et

Bacl

k

4 Proceed >> QCIose o

O

tal params: 3,141,9
Trainable params: 3,141,985

Non-trainable params: 0

Saving model.

Model saved.

Process: 'Machine Learning Training'
Finished: Fri 13 Aug 2021, 16:00:50

Finished batch processing.

v

@close € Reload




Workflow cont’d:

16. Once the Training is done, the trained model
can be applied. Select the trained model and

PressProceed.

17. TheApplywindow pops up. Here you can
optionally apply to aVolume subselection. Type

an Output name (e.g.
Seismic_ML Unet FillMissingTraces 0x128x128)

Note: You can run on GPU or CPU using thePredict using
GPUtoggle. Running the application on a GPU is many

times faster than running it on a CPU.

18.PressRunto create the desired output.

19. Closethe ‘Progress Viewer’ window when the
processing is finished.

Extract Data  Train  Apply

Survey Data Root ‘C:\Suvveys

v| O select ...

Survey | F3_Demo_2020
F3_Demo_2020_20jul21
F3_Demo_2020_old
My_New_Survey_AL
My_survey_AL

* |

ML_Unet_FillMissingTraces_0x128x128

UNet Fill Missing Traces

= 80 [9

Name: ML Unet_FillMissingTraces_0x128x128.
Type: Seismic Image Transformation.

Data Type: 3D Volume.

Number of inputs: 1.

output: 4 Dip steered median filter.
Created by: assia.

Created at: Fri 13 Aug 2021, 15:07:48.
Last Modified: Fri 13 Aug 2021, 16:00:50.
Object ID: 100060.64

E=po=1s
- o

4 Apply 'ML_Unet_FillMissingTraces_0x128x128" X
Input Cube ['Seismic with random missing traces as zeros'] Seismic with random missing traces as zeros v B select ...
Apply Overlap (%) W m m
Volume subselection All © Select ...
Output 4 Dip steered median ﬁltel' Seismic_ML_Unet_FillMissingTraces_0x128x128 ! v e Select ... /CBVS v

[ Predict using GPU
Execute in Batch 4,4 Options ...

I °Run I Oclose
= O

¥ Progress Viewer

TAE (13- ¥ (IUMTEST

€7% (13.893/s) (9m:24s)

69% (13.634/s) (8m:58s)
71% (13.62/s) (8m:22s)
73% (13.657/s) (Tm:44s)
75% (13.754/s) (7m:4s)
77% (13.904/s) (6m:24s)
79% (13.652/s) (Sm:S4s)
81% (13.847/s) (Sm:13s)
84% (13.584/s) (4m:42s)

86% (13.212/s) (4m:12s)
88% (13.544/s) (3m:29s)
90% (13.765/s) (2m:50s)
92% (13.591/s) (2m:15s)
94% (13.666/s) (1m:38s)

1:= 96% (13.712/s) (im:1s)

s: 'Deep Learning Applier
Fi ed: Fri 13 Aug 2021, 17:05:13

End of process: 'Deep Learning Applier'

&7

Finished batch processing.

Processing finished successfully




Tree scene 1

Workflow cont’d:
M @ i Add Default Data
Compare the original seismic data with the Unetpredicted gl
filled seismic results. The line is extracted from the blind test D o cor s
area. @ s . B @

Select first layer

Filter [*

20. Right Mouse Click on In-line > Add and select Data ®stored [ Filed_Seismic_Le2s .

O Steering Porosity_Predicted_ML_RandomForests

> Store. Selectthe Created Filled Seismic L Seismic with random missing traces as zeros

Seismic with random missing traces as zeros_IL4
(e.g. ML _Unet _FillMissingTraces 0x128x128), and HitOK.

3

21. Type inthe Inline field: 425, and HitEnter. [T ] 0w ©

, = B e [Toindass]stept 2] 4mmp  #

The same way, add to the display, the original seismic and

. . . . . ‘ee scene 1
seismic with missing traces . ements
Scene 1
. . ) . N In-line
22. Right-Clickon Inline 425 > Add > Attribute M e
L. ) . Seismic_ML_Unet_FillMissingTraces_0x128x128 |
>Stored. Selectthe original seismic —
(e.g. 4 Dip steered median filter), and HitOK. e B 0 el
@ Display » % Volume Builder Attribute
Wi Duplicate @ HorizonCube Display
. . . . %l R Reset Manipulation %' Systems Tracts Display
23. Right-Clickon Inline 425 > Add > Attribute T . @ =
>Storeq. Sglegtthe seismic ywth missing traces  —
(e.g. Seismic with random missing traces as zeros), and = e — G | Pl
HitOK. = =

€3 cancel G Ik € cancel 0




Workflow cont’d:

24 .Comparevisually in the blind test
area the:

- Original seismic (4 Dip

steamedian filter)

- Randomly blanked traces

seigBrtsmic with random missing
traces as zeros)

- Unetfilled seismic
(ML _Unet _FillMissingTraces 0x1
28x128)

25. For more accurate comparison,
Setsimilar colour range for the 3

seismic cubes. Highlight the seismic
cube, Set the colour bar range to (-
8000, 8000,).

In-ling@ D 400 600 P fime— 800 1000

-8000 8000 |3 OD Seismic 1




Workflow cont’d:

For a better quantitative comparison, create a new attribute ‘difference’ that computes the
difference between the predicted and the original seismic.

26. Selectthe 3D attribute icon 4. Openthe
attribute set - . Selectthe attribute set

“ML_Random_holes _interpolation”

27. Createa 4tattribute “difference” as
indicated in the attribute set window and Hit
‘Add as new’.

28. Selectthe Original seismic (e.g. 4 Dip
steered median filter) for ‘Seis’, and the

predicted seismic (e.g.
ML _Unet _FillMissingTraces 0x128x128) for
‘pred’

@ Attribute Set 3D

File

PSRN N

Attribute set [ML_Random_holes_int

[ & e =»

<All> | Mathematics

MathFunctions v sqrt (Square r¢

Formula (like 'nearstk + c0 * farstk') ‘seis - pred

For 'seis' use ‘[4 Dip steered median filter]

Attribute Name |difference

For 'pred' use [Seismic_ML_Unet_FillMissingTraces_0x128x128]

Add asnew [l =

&Close o




Workflow cont’d:

Display/QC the attribute “difference”. Difference = Original seismic (4 Dip steered median filter) —
Predicted seismic (ML _Unet_FillMissingTraces 0x128x128)

@s |
Select Layer 2
Scene 1
v M42r -593.20/ 8 i 590.374 mfi oD Seismic 1
. Add * al Attribute N O Stored random
o Display » % Volume Builder Attribute . Retrieve horizon data In-li
@c Duplicate @ HorizonCube Display O steering | seismic with random missing traces as zeros
@z ResetManipulation % Systems Tracts Display @ Attributes Wg-l
T e B Corralata with Walle Gain_corrected_Filled_Seis
S Gain_corrected seismic
difference between gain corrected seis and M|
< >

X |°OKI QCanceI o

29. Right-Clickon Inline 425 > Add >
Attribute. Selectthe attribute ‘difference”,

and HitOK.

Notice the small values of the difference, e
range (-593, 590). | :
30. For more accurate comparison, :

Modifythe color range to similar range as i :

the original and predicted seismic [- lass e, fir il - S e
8000,8000] i R R s




Workflow cont’d (Optional):

For more accurate comparison, apply an RMS gain scaled correction to the original and predicted
seismic, than compute the difference.
Create a new Gain correction attributes to be applied on the original and predicted seismic.

31. Selectthe 3D attribute icon AL, Openthe EES ILTTLT IS
attribute set “®. Selectthe attribute set o e e AT e s — o
“ML_Random_holes_interpolation” io— o V -
32. Createa 5™Mattribute e
“Gain_corrected_Filled_Seis” as indicated in the !
attribute set windowand Hit ‘Add as new’ '

Y
33. Selectthe Input Data -
“Seismic_ML_Unet_FillMissingTraces 0x128x128”

Attribute Name |Gain_corrected_Filled_Seis | /Add as new| il =

Save on Close & Close

(2]




Workflow cont’d (Optional):

For more accurate comparison, apply an RMS gain scaled correction to the original and predicted
seismic, than compute the difference.

Create a new Gain correction attributes to be applied on the original and predicted seismic.

AR LI T IS
34. SeIeCtthe 3D attribUte icon AE'lv " Open /:::::n:eset — - InputDa:a jclzli:lgsteered median filter : ? - V‘ @Se[ect
the attribute set @ . Selectthe attribute set Se o i -
“ML_Random_holes_interpolation” o ot | S () s (o
35. Createa 6Mattribute “Gain_corrected
seismic” as indicated in the attribute set S cores
. = 3 bl t
windowand Hit ‘Add as new s
24
36. Selectthe Input Data ‘Gain_corrected B
seismic”
< > Attribute Name |Gain_corrected seismic Add as new [l =

Save on Close (7]




Workflow cont’d (Optional):

Create a new attribute that will compute the difference between the RMS gain corrected original
seismic and ML predicted seismic

37. Selectthe 3D attribute icon . -
Openthe attribute set .. Selectthe PR R BAE -

. Attribute set@ Basic v Mathematics v 12! Hal
attrlbute Set randf)m ) MathFunctions v | 'sqrt (Square root) v Insert e > =
“ML_Random_holes_interpolation” il T SRR .

Gain_corrected_Filled_Seis_IL| -
Si?fizr_:r?cr;ﬁia::gzicn - For 'pred’ use |Gain_corrected_Filled_Seis_IL425 ~
38. Createa 7™Mattribute “difference
between gain corrected seis and ML
pred” as indicated in the attribute set -
windowand Hit'Add as new’. 4
39. Selectthe “Gain_correctedseismic”
as input for ‘seis’ and the
“Gain_corrected Filled Seis” as input
for ‘préd! - - < > Attribute Name |difference between gain corrected seis and M| Add as new [1ll ‘=

Save on Close Scose @




Workflow cont’d (Optional):

Display the attribute “Gain_corrected Filled Seis” (RMS scaled
Seismic_ML_Unet_FillMissingTraces 0x128x128) and the “Gain_correctedseismic”’(RMS

scaled 4 Dip steered median filter).

[-2.0483[Jff Wl2.08574 w300 Seismic 1 R g@ELI RN A

40. Right-Clickon Inline 425 > Add > Attribute.
Selectthe attribute “Gain_corrected_Filled_Seis”,

and HitOK.

41. Right-Clickon Inline 425 > Add > Attribute.
Selectthe attribute ‘Gain_correctedseismic”, and

HitOK.

250l Wz00291 300 sesmic SR ETT IR
In-li




Workflow cont’d (Optional):

Comparequantitatively in the blind test area theRMS gain corrected difference between the

original seismic and the predicted seismic.

42. Displaythe “difference between gain corrected
seis and ML pred” seismic attribute. Right mouse

click on the In-line 425. Select’Add and Select
Data”.

43. Selectthe attribute “difference between gain
corrected seis and ML pred” and HitOKk.

Notice the very low values of the “difference
between gain corrected seis and ML pred”. The

range [-0.257, 0.257].

44. For more accurate comparison, display the
difference attribute with similar colour range as the

gain corrected original and predicted seismic.
Highlight the seismic cube, Set the colour bar
range to [-2, 2].

ElN B P

In-ling

Tiny

400

3 OD Seismic 1 b
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