Exercise objective:

To predict seismic geo-bodies using the “Seismic Classification (supervised 3D)” tool which is part
of the machine learning plugin. In this exercise, we want to predict Chimney location.

Seismic data Preparation
Seismic need to be available in the survey. If not, import seismic, and interpret key

seismic bodies locations (e.g. Chimney yes, Chimney no), or use existing trained model.
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Using Custom Python 3.9.13 environment odmlpython-cudall3




Workflow cont’d:

4. The “Seismic Classification” window
pops up.

5. Select Input Data in the “Extract
Data” tab.

6. In the “Seismic data field, Select the
Original seismic, and “2 Steering BG
Detailed” as an input

7. Use the default image dimensions

‘@ Seismic Classification - 3D

& Extract | W Train % Apply

Are you selecting Seismic and PointSets Data from this survey only? ® Yes
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1 Original Seismics

2 Steering BG Detailed

3 Steering BG Background

" 3a Steering PCA111 MF225

" 3b Steering FFT225 MF113

' 4 Dip steered median filter
* 5 ChimneyCube

'l 6 Wheeler-stratal-slicing

¥ 7a AI Cube Std

il 7b AI Cube from HorizonCube
" 8a PorosityCube from HC-NN
'/ 8b Gamma from HorizonCube
" 9-1 Similarity on FEF seismic
'/ 9-2 Dip-steered diffusion filter
" 9-3 Fault enhancement filter
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Workflow cont’d:

8. Click onin Labels .

9. Click on add class *

and select the first and
the 2™ class example
locations (e.g. Chimney yes,
and chimney no).

10. Add a name for example
data output and hit on

11. Hit on Extract

‘@ Seismic Classification - 3D

&) Extract 9 Train ¥ Apply

Are you selecting Seismic and PointSets Data from this survey only? Yes

8 Input Data

Click on the plus icon to select PointSets and add classes.

No ) = | (R

Class name Count

Class 1 Chimneys no 152

Class 2 Chimneys yes 152

FointSets

'Chimneys no'

NS

'Chimneys yes'

Output Deep Learning Example Datal DL_Example_Chimney_17x17x33
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Workflow cont’d:

12. Click on the Train tab
Select the example data.
13. Toggle on New for the training type

14. Give a name to the output model
15. Select one of the learning
algorithm (e.g. Keras-tensorflow) to
train the extracted examples data.

16. Press on Run.

Wait till you see the training is
complete and successuful.

‘& Seismic Classification - 3D

&Y Extract I f Train I v Apply
Input Deep Learning Example Data ‘ DL_Example_Chimney_17x17x33 V| © select ... 1 o\
Training Type New  []Resume [ Transf
Output Deep Learning Model IMndeI_Keras_Ch\mney vl| © select ... 1

Training Parameters Advanced
Machine learning platform

Keras (tensorflow)

1

Different machine learning platforms and
parameters can be tested. Keep the
defaults parameters.

Machine learning platform:

Keras (tensorflow) v
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Workflow cont’d:

17. Select the "Apply” tab.

18. Select the trained model.

19. Press Proceed.

& Seismic Classification - 3D
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Survey | F3_Demo_2020_ML ~](© select ...
Filter |:7;|
Model i
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Model_Keras_cChimney |

Name: Model Keras Chimney

Type: Seismic Classification

Data Type: Cube

Number of inputs: 1

Number of possible outputs: 4

Main output: Classification

Created by: hesham

Created at: Thu 01 Jun 2023, 13:26:18
Last Modified: Thu 01 Jun 2023, 13:26:58
Cbject ID: 100060.231
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Workflow cont’d:

20. In the “Apply created training model” window, Verify, all the default selected input 3D

cubes are correct.

a. To optimize computation time, Modify “Volume sub-selection” and set it to an
area of interest, where Chimneys have been interpreted (e.g. Inline range: 670-
710, Crossline range: 300-1250).

b. Specify a new name for the 3D output cubes: Classification, Chimney yes,
Chimney no, and Confidence. Toggle on Chimney yes.

21. Press Run to continue.
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Wolume subselection Range W ..}. - H

In-line range |6?EI = | |}'1IJ s |
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= Apply 'Model_Keras_Chimney'

Predict using O 2D data @ 3D data

Input for '1 Original Seismics' “g |1 Original Seismics

Volume suhselection' 670/300-710/1250 (463 samples)

Output prefix | Model_Keras_Chimney

[ output 'Classification’ | Model_Keras_Chimney - Classification
[] output 'Chimneys no' | Model_Keras_Chimney - Chimneys no
Output 'Chimneys yes' | Model_Keras_Chimney - Chimneys yes
O Output 'Confidence' | Model_Keras_Chimney - Confidence
Batch size 32 ~

Predict using ® GPU O CPU

Execute in Batch |1 Options ... |
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Workflow cont’d:

(@ Manage 30 Seismic Data - o x
® @ Filter |

Type All SeismicData - #

Original Seismics I ~
T Steerng BC Detale
@ 2Dimage1 - Classification
2Dimaget - Classfication_2

3 Steering BG Background

O
! ]
¥ 3a Steering PCA111 MF225 jm}

QC results: display the predicted
Chimney Yes probability 3D cube =

3b Steering FFT225 MF113
4 Dip steered median filter
5 ChimneyCube
3 6 Wheeler-stratal-slicing
7a Al Cube Std Fe
7a Al Cube Std log cube from well F02-1 ®
7b AI Cube from HorizonCube
% 8a PorosityCube from HC-NN
8b Gamma from HorizonCube V| SEG-Y

22. Right Click on the: Scene > Inline > Add o[ :

Area: 375.31 (sq km)
Time range(ms): 0 - 1848 [4]

Storage: 16 bit signed
. File name: 1 _Original_Seismics.cbvs

Location: Z:\Demo-Surveys\F3_Demo_2020_ML\Seismics
Size: 541.78 MB
Last modified: Mon 19 Dec 2011, 02:46:40
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23. Select the predicted 3D Chimney location
probability (e.g. Chimney_yes), and overlay
the seismic (e.g. 1 Original Seismic).

Free space on disk: 1.48 T8

& Manage 3D Seismic Data - o x

a Bl Filter |
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Type |All SeismicData | 4

Modify the Inline number to be within the 08 e
[ & MissingTRaces_IL250

input range.

B> ([0 PCA 111 MM Test
O & PCA 111 MM Test 0303
[0 & PCA 1xx1 ®

24. Right-click on the Inline number, and Type = &

[] 49 Porosity-362-new A

H H H . - &y [ 9 Porosity-362-newpatch release

“ l e I I ” Ie Ie - |r|'||r|E EEU * v a [0 &% Porosity-362-newpatch release_2. v | sE6¥
@ |1o-1ine zange: 670 - 710 [1] ~

Cross-line range: 308 - 1242 [1]

Area: 19.74 (sg lm)

Time range(ms): O - 18438 [4]

Storage: 32 bit floating point

File name: Model Keras Chimney - Chimneys_ves.cbvs

Location: Z:\Demo-Surveys\F3 Demo_2020_ML\Seismics

Size: 56.33 MB

Last modified: Thu 01 Jun 2023, 15:30:11

Free space on disk: 1.48 T8
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