Exercise objective:

We can predict missing logs using the log-log prediction tool, which is
plugin. In this exercise, we want to predict the Density log.

part of the machine learning

Well data Preparation

(track, logs, markers, optionally time-depth curve or checkshot).

Well(s) used as input data need to be available in the survey. If they are not: import wells
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%lgw
. Pre-trained
:. Models
a Neural
: o Networks

(0= 0 B

Using Custom Python 3.9.13 environment odmlpython-cuda113




Workflow cont’d:

In the Extract Data tab

4. Press Select - <Select Well Data>

5. New window will pop up <Select logs for data extraction

@ Log-Log Prediction

& Bdract @ Train % Apply

D= aa

Wells

Select Well Datd

Inputs

Target(s)

Log upscaling to (m) | 0.1524 ‘

Extract between | <Start of data> ‘ | <End of data> v

Extra Z above/below (m) | 0

Jlo_|

Stepout from center log sample

Edge/Gap Policy ® Exclude incomplete ) Add data

Output Deep Learning Example Data ‘

v](© select .. | [ w Extract |

| s |

48 Select Lags for Dats Extraction - o X
Q& Muoomainm v sekectZone <startof date> v |<endofdat> v B B o {4 Stovihone v Y% Bseectiputions v
Wl name uwi Well Type X (m) Yim)  TOMD(m)  TOSS(m) KB (m) 6L (m) or R P LITHO OTH PHI RHOB VEL Seasudface  MFS1
1 Fo2-1 ¢Unlmo~m 606554.00 6080126.00 1695.00 1665.00 30.00 --------. k! M 553.6
2 F3-2 ¢Unknown 619101.00 608040100  2140.00 2110.00 30,00 - -. 30 I 486.14
3 FO3-4 ¢Unknuwn 623255.98 6082586.87 2048.00 2013.71 34.10 - -. 30 W 479.74
4 Fg-1 ¢Unh\uwn 607903.00 6077213.00 1701.00 1672.36 864 - -. 30 I 580




Workflow cont’d:

6. In the select logs for data extraction window, select the Input logs that will be used (GR and
Sonic). The color of the selected logs cells will turn to blue

7. Select the target logs (RHOB), the color of the targeted log cells will turn to orange

8. Press on Ok

& Select Logs for Data Extraction = =] x
® Vi 4% & €y $huvomanMp v Selectzonel <start of dota> v |<Endofcata> B F g |4 Shownone v % BEselectinputiogs ~|
Well name uwt Well Type X (m) ¥ (m) TOMD (m)  TOSS (m) KB (m) 6L (m) ot GR ™P LITHO oTH PHI RHOB VEL Seasurface MFS11
1 FO2-1 O Unknown 60655400  60B0126.00  1695.00 1665.00 3000 B 5536
2 F03-2 & Unknown 61510100  6088451.00  2140.00 2110.00 30,00 B 486,14
3 FO3-4 O Unknown  623255.98  G0B2S86.87  2048.00 2013.71 34.10 . 47974
4 FO6-1 O Unknown  607903.00  6077213.00  1701.00 1672.36 28.64 = 590
%8 Select Logs for Data Extraction - a X
@ V5 Y & € Muoomanmp - Select Zone <stort of data> v|<Endofdate> v| [ [F By p Showione v %, |CIselect Target Logs +
Well name uwi well Type X (m) ¥ (m) TOMD(m)  TDSS (m) 8 (m) 6L (m) ot GR MP LITHO oTH PHI RHOB VEL Seasurface MES11
1 Fo2-1 Gunknown 60655400 608012600 169500 1665.00 30.00 1 . 5536
2 F03-2 GuUnknown 61910100 608946100  2140.00 2110.00 30.00 ] B 486,14
3 F03-4 Ounknown 62325508 608258687  2048.00 201371 34.10 | o 4797
4 FO6-1 Gunknown 60790300 607721300 170100 1672.36 28.64 = 580

> |




Workflow cont’d: e

&) Bdract  § Train < Apply

Bl ™ 10
Select Well Data
9. In the Log-Log prediction window, — vele _ pute -~ roreet®
All wells, input logs, and Targets should be F03-2 oT
FO3-4

listed each at the appropriate column
10. Set the level of extraction
11. Give a name to the extracted example

12. Press on Extract

Log upscaling to (m) | 0.1524 |
Extract between <Start of data> ~ | <End of data> ~
Extra Z above/below (m) | 0 [lo |

Stepout from center log sample

Edge/Gap Policy ® Exclude incomplete O Add data

Output Deep Learning Example Data |We|l log Extraction v| |© select ... | I ¥ Extract ||

[QProceed]| €3 close |0




, ‘& Log-Log Prediction - O X
Workflow cont’d: & Bxtract lml < Apply
Input Deep Learning Example Data|WeII log Extraction v| © select ... 1
13. The Train tab get activated. Train the
extracted examples data using suitable
Iearning a|g0rlthm. SEleCt SClklt'Iearn / Output Deep Learning Model | Model to Predict RHOB| Scikit_XGBoost v| 6 Select ... 1
XG Boost. Training Parameters @
Machine learning platform: ‘,
Scikit-learn v Q
Different machine learning platforms and %
parameters can be tested. Keep the
defaults parameters.
14. Specify a new Output model name (e.g.
Model_to Predict RHOB_Scikit XGBoost).
15. Press Run.
Training Parameters
“ e 1] Machine learning platform:
16. You should see “ Training Successful e . Do | @




Workflow cont’d:

17. Select the “Apply” tab

18. Highlight the model name

The Survey and Training model can be
modified in here.

19. Press Proceed.

‘@ Log

-Log Prediction

& Bdract B Train ¥ Apply

Survey | F3_Demo_2023_Training v| | © select n

Model

Filter | |

0 AL Prediction-model (|
9 Model to Predict RHOB_Scikit_XGBoost

Ela

Name: Model to Predict RHOB Scikit XGBoost
Type: Log-Log Prediction

Humber of inputs: 2

Cutput: RHOB

Created by: hesham

Created at: Wed 24 May 2023, 12:24:23

Last Modified: Wed 24 May 2023, 12:24:35
Object ID: 100060.57

LQProceed I| QCIose | e




Workflow cont’d:

20. The “Apply” training model’ window pops @ Apply Model to Predict RHOB_Scikit XGBoost - O X
up. (Select well pata
Apply to Wells
In this window we will Select the input logs F06-1

(GR and Sonic) for the blind well FO6-1, on
which we will apply the trained model and
predict the target log (RHOB). Then Press OK.

Output Z step (m) [ 0.1524 |

21 . Apply the tra|ned mOdel tO d bllnd Create between |<’-Startofdala> V| |<Endofdala> V|
well. Extra Z above/below (m) | o |0 |
Log name for 'RHOB' )B_Scikit_XGBoost ~ | |g/cc (Gram/cm3) ~|
22. Type a new name for the predicted lo ~
yp P 9 (©rn | Qe @
23. Press Run to continue.
S Select Logs for Data Extraction — O >
@QVANNLS O
#DomainMD - Select Zone <Start of data> | <End of data> ~| E& E Ba |4 Show None ~| % | m Select Input Logs - |
Well name UWI DT GR MP LITHO OTH PHI RHOB VEL
1 F02-1
2 F03-2
3 F03-4

4 F06-1




Workflow cont’d:

We can QC prediction results by displaying
the predicted log adjacent to the recorded

i n p ut |Og . RHOB - Model to Predict RHOB_Scikit_XGBoost - F06-1 (g/cc)

Density Density-Predicted

Density - F06-1 (g/cc)

24. Click on the Well Manager icon '#I.

25. Select the well "F06-1" and the logs
“Density” and “Density-Predicted”.

800
26. Cli ' '
. Click on view logs icon &
@ Manage Wells - u] X
O [l Fer| ) 3 O Log 1000
[ & Fo2-1 T | pensity B
[ @ Fo3-2 [ sonic =
[ & Fo3-4 &8 [ Gamma Ray o
~ [ Porosity
FO6-1
e W | rimpeance juf
[ P-Impedance_re ﬁ oy
Ove E
O vp_sLL -»'} e
zi| |1 vsBLr 5 g
% “T! | pensity_bLr L)
[ Litholog (10=sand 15=silt 20=silty shale 30={ | 4=
[0 MP - AL Prediction-model - 1200
[ RHOB - Model to Predict RHOB_Scikit_XGBoog| | &
< >/ ¥
P (3 &5 P 3] E (G iy [amport... ] create .. |
@ |Sucface coordinate: (607903.00,6077213.00) — 244/387 1400
Reference Datum Elevation [KB]: 28.64m
Tot: T01.00m
Re; vy [from KB to SRD]: 2000m/s
Fi. F06-1.well
Loc: :\Demo-Surveys\F3_Demo_2023_Training\WellInfo
Siz kB
Last modified: Fri 04 Mar 2016, 16:43:14
Storage type: dGB v
1600

(0@

Free space on disk: 1.49 T8




Workflow cont’d:

If the results are satisfactory, go back to
the “Apply training” window, and apply
the trained model to the rest of the wells
where you want to predict density log.

27. Select all wells.

28. Type a new name and Press Run to
continue.

& Apply 'Model to Predict RHOB_Scikit_XGBoost' - O *

|Select Well Data|

Apply to Wells

F02-1
F03-2
FO3-4

Output Z step (m) | 0.1524 |

Create between <Start of data> -~ | | <End of data> ~

Extra Z above/below (m) | 0 [0 [

Lag name for 'RHOB' |JB_Scikit_)(GEUUst v| g/cc (Gram/cm3) w

l—eRun J|| chuse |e
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