
 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-1397-2 

First EAGE Digitalization 
Conference and Exhibition 2020 

Vienna, Austria 
30 November - 3 December 2020 

 

 

 



Printed from e-media with permission by: 

 
Curran Associates, Inc. 

57 Morehouse Lane 
Red Hook, NY  12571 

 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2020) by the European Association of Geoscientists & Engineers (EAGE) 
All rights reserved. 
 
Printed with permission by Curran Associates, Inc. (2021) 
  
For permission requests, please contact by the European Association of Geoscientists & Engineers (EAGE) 
at the address below. 
  
European Association of Geoscientists & Engineers (EAGE) 
PO Box 59 
3990 DB Houten 
The Netherlands 
 
Phone:  +31 88 995 5055 
Fax:  +31 30 634 3524 
 
eage@eage.org 
 
 
Additional copies of this publication are available from: 

 

Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 

 
PREDICTION OF HYDROCARBON USING 1-D NUMERICAL MODELLING OF LOW 
TEMPERATURE THERMOCHRONOLOGY FOR VARIOUS BASIN SCENARIOS  ................................... 1 

J. Singh, D. M. Whipp  

GEOSTATISTIC RECOGNITION OF GENETICALLY DISTINCT LACUSTRINE SHALE 
FACIES BASED ON BIG DATA TECHNOLOGY  .......................................................................................... 6 

S. Lin  

GEOLOGICAL SYNTHESIS AND ANALYSIS OF POTENTIAL PETROLEUM SYSTEMS OF 
THE BIDA AND SOKOTO BASINS IN NIGERIA  ........................................................................................ 11 

N. Obaje, A. Bomai, M. Dabai, T. Ozoji, S. Habu  

DEEP LEARNING A PORO-ELASTIC ROCK PHYSICS MODEL FOR PRESSURE AND 
SATURATION DISCRIMINATION  ............................................................................................................... 16 

W. Weinzierl, B. Wiese  

IOT AND OPENNESS AS THE DESIGN LANGUAGE FOR CHANGING THE LANDSCAPE 
FOR OILFIELD WORKFLOWS  ...................................................................................................................... 21 

R. Toolsi, A.A. Aqrawi, K. Jansa  

LIFECYCLE MANAGEMENT IN AN DYNAMIC OPEN ECOSYSTEM  .................................................... 26 
K. Jansa, A.A. Aqrawi, R. Toolsi  

MACHINE ALGORITHM FOR PREDICTING SHALE AND SAND ARRANGEMENT USING 
SEISMIC ATTRIBUTES  .................................................................................................................................. 31 

S. Gabitova, M. Naugolnov  

SUPER RESOLUTION OF FAULT PLANE PREDICTION BY A GENERATIVE 
ADVERSARIAL NETWORK  .......................................................................................................................... 36 

F. Jiang, P. Norlund  

CLASTIC RESERVOIR ROCK GRAIN SIZE ESTIMATION FROM WIRELINE LOGS USING 
A RANDOM FOREST MODEL: INITIAL RESULTS  .................................................................................... 41 

F. Anifowose, S. Shahrani, M. Mezghani  

PATHWAYS TO EXPLORATION SUCCESS – ORCHESTRATING THE STEPPINGSTONES  ............... 46 
S. Roy, C. Castagnac, T. Levy, S. Nollet  

INVERTING ELASTIC MODEL PROPERTIES USING RESNET  ............................................................... 51 
C. Liu, M. Sun, N. Dai, W. Wu, H. Fu  

ROBUST EVALUATION OF FAULT PREDICTION RESULTS: MACHINE LEARNING 
USING SYNTHETIC SEISMIC  ....................................................................................................................... 56 

M. Sarajaervi, T. Hellem Bo, B. Goledowski, M. Nickel  

HARNESSING DATA STANDARDS AND CLOUD COMPUTING TO ACHIEVE GLOBAL 
SCREENING AND COMPARE EXPLORATION POTENTIAL  ................................................................... 61 

M. Treloar, T. Butt, K. Heyburn  

A TRANSFORMATIONAL JOURNEY FROM UNSTRUCTURED GEOSCIENCE DATA TO A 
DIGITAL ANALYTICAL EXPERIENCE  ....................................................................................................... 66 

D. Slidel, I. Fletcher  



REAL TIME WELL ENGINEERING FOR INTELLIGENT RIG STATE IDENTIFICATION: AN 
EDGE COMPUTING USE CASE  .................................................................................................................... 71 

V. Kemajou, R. Samuel, M. Yasir  

MACHINE LEARNING FOR WAX DEPOSITION PREDICTION  ............................................................... 76 
M. Nait Amar, A. Jahanbani Ghahfarokhi  

GEOSCIENCE WORKFLOW TRACKING BY MEANS OF RESQML STANDARD FORMAT  ................ 81 
M. Piantanida, M. Dalla Rosa, B. Volpi  

PRINCIPAL COMPONENT ANALYSIS AND DEEP LEARNING ALONG DIRECTIONAL 
IMAGE GATHERS FOR HIGH-DEFINITION CLASSIFICATION OF SUBSURFACE 
FEATURES  ....................................................................................................................................................... 86 

B. De Ribet  

THE BIG LOOP: AN INNOVATIVE SOLUTION FOR AUTOMATING SUBSURFACE 
WORKFLOWS AND TRANSFORMING INTER-DISCIPLINARY ASSET TEAM 
COLLABORATION  ......................................................................................................................................... 91 

C. Cosson, A. Plougoulen, M. Morin, G. Maisonneuve  

KRIGING SEASON 3: FROM GEOSCIENCES TO GEO_DATA_SCIENCES  ............................................ 96 
L. Sandjivy, S. Valentin, L. Lacaille  

AUTOMATIC METHOD FOR ANOMALY DETECTION WHILE DRILLING  ........................................ 101 
M. Golitsyna, A. Semenikhin, I. Chebuniaev, V. Vasilyev, V. Koryabkin, V. Makarov, I. Simon, 

T. Baybolov, O. Osmonalieva  

UNCOVER 2% ADVANCED PRODUCTION OPTIMIZATION ACROSS COMPLEX 
OPERATIONAL PLANTS THROUGH INDUSTRY 4.0, AI AND DIGITAL TWIN  ................................. 106 

D. Piotrowski, J. Kalagnnanam  

PRODUCTION OPTIMIZATION UNDER CONSTRAINTS: DEVELOPMENT AND 
APPLICATION OF SOFTWARE COMBINING DATA SCIENCE AND PETROLEUM 
ENGINEERING KNOWLEDGE  .................................................................................................................... 111 

G. Joffre  

DATA-DRIVEN DETECTION OF WELL EVENTS IN MATURE GAS FIELDS  ...................................... 116 
J. Poort, P. Shoeibi Omrani, A.L. Vecchia  

AUTOMATED SURFACE FAULT BLOCK DELINEATION  ..................................................................... 121 
T. Brenna  

DEEP BAYESIAN NEURAL NETWORKS FOR FAULT IDENTIFICATION AND 
UNCERTAINTY QUANTIFICATION  .......................................................................................................... 126 

L. Mosser, S. Purves, E.Z. Naeini  

PROCESSING THIN SECTION PHOTOS WITH NEURAL NETWORKS AND COMPUTER 
VISION  ........................................................................................................................................................... 131 

S. Polushkin, Y. Volokitin, I. Edelman, E. Sadykhov, O. Lokhanova, Y. Murzaev, S. 

Pastushkov  

CESI IS A NUMERICAL APPROACH FOR OIL FIELD STUDY OPTIMIZATION  ................................. 134 
O. Melnikova, B. Belozerov, I. Paveleva  

DIGITAL MULTISCALE FLOW MODELING FOR FRACTURED CARBONATES WITH 
HESSIAN-BASED CRACKS DETECTION  .................................................................................................. 139 

I. Varfolomeev, N. Evseev, O. Ridzel, V. Abashkin, A. Zozulya, S. Karpukhin, M. Miletsky  



SMARTER WELL ENGINEERING CONCEPTS AID IN REDUCING PLANNING TIME AND 
INCREASING ROP  ........................................................................................................................................ 144 

N. Islam, A. Rosener, W. Souza, M. Yasir  

SOLVING PROBLEMS WITH THE DISCRETE SMOOTH INTERPOLATION FRAMEWORK, 
FROM GEOMODELLING TO GEOPHYSICS AND BEYOND  .................................................................. 149 

A. Tertois, Z. Koren  

MULTI-SENSOR ACOUSTIC PARAMETER ANALYSIS SYSTEM FOR MONITORING, AND 
PERFORMANCE PREDICTION OF DEEP DRILLING AND STIMULATION OPERATIONS  ............... 154 

S. Jamali, V. Wittig, R. Bracke  

STANDARDIZED DIRECT DATA TRANSFERS BETWEEN APPLICATIONS 
ACCELERATES WORKFLOWS AND IMPROVES OPERATIONAL ADOPTION OF 
INNOVATIVE TECHNOLOGIE  ................................................................................................................... 159 

P. Neri, R. Philo, D. Wallis  

A DIGITAL METHODOLOGY FOR LARGE SCALE INTEGRATED OPTIMIZATION OF 
PRODUCTION PLANNING AND OPERATIONS  ....................................................................................... 164 

M. Scott  

ACCELERATING SEISMIC DATA ACCESS, QC AND VENDOR-INDEPENDENT 
AUTOMATED WORKFLOWS WITH CLOUD-BASED SEISMIC DATASTORE AND API  ................... 169 

C. Caso, P. Aursand, T. Stray  

FACIES CLASSIFICATION: COMBINING DOMAIN KNOWLEDGE WITH MACHINE 
LEARNING SOLUTIONS  ............................................................................................................................. 174 

J. Przybysz-Jarnut, E. Link, T. Krasznavolgyi, H. Williams, R. Newport, W. Epping, S. Davey, 

R. Lamens, S. Hageraats-Ponomareva  

DEEP LEARNING APPLICATIONS TO UNSTRUCTURED GEOLOGICAL DATA: FROM 
ROCK IMAGES CHARACTERIZATION TO SCIENTIFIC LITERATURE MINING  ............................... 179 

A. Bouziat, S. Desroziers, M. Feraille, J. Lecomte, R. Divies, F. Cokelaer  

ANALYSIS OF SEISMIC ATTRIBUTES TO ASSIST IN THE CLASSIFICATION OF SALT 
BY MULTI-CHANNEL CONVOLUTIONAL NEURAL NETWORKS  ...................................................... 184 

F. Jiang, P. Norlund, Z. Wei  

PRELIMINARY ASSESSMENT OF STRUCTURAL CONTROLS IN THE SOKOTO BASIN, 
NORTHWESTERN NIGERIA USING NON-EVASIVE TECHNIQUES  .................................................... 189 

T. Ozoji, N. Obaje, G. Ozoji, M. Umar, A. Sidi, M. Tsepav, K. Aweda  

STUDY ON GEOLOGICAL FEATURE EXTRACTION FROM FMI LOGGING DATA BY 
USING DEEP LEARNING NEURAL NETWORK  ....................................................................................... 193 

H. Wang, J. Gao, H. Chen  

MODELLING HYDRAULICALLY FRACTURED TIGHT GAS RESERVOIRS WITH AN 
ARTIFICIAL INTELLIGENCE (AI)-BASED SIMULATOR, DEEP NET SIMULATOR (DNS)  ............... 198 

S. Ghassemzadeh, M. Gonzalez Perdomo, E. Abbasnejad, M. Haghighi  

OPTIMIZING THE DYNAMIC BEHAVIOR OF WELLS AND FACILITIES WITH MACHINE 
LEARNING AND AGENT NEGOTIATION TECHNIQUES ....................................................................... 203 

M. Piantanida, A. Amendola, G. Esposito, P. Iorio, S. Carminati, D. Vanzan, F. Castiglione, 

D. Vergni, P. Stolfi, C.N. Coria  



DEEP LEARNING FOR SEISMIC DATA RECONSTRUCTION: OPPORTUNITIES AND 
CHALLENGES  ............................................................................................................................................... 208 

O. Ovcharenko, S. Hou  

NOVEL DIGITAL ROCK SIMULATION APPROACH IN CHARACTERIZING GAS 
TRAPPING BY MODIFIED MORPHOLOGICAL WORKFLOW  ............................................................... 213 

F. Zekiri, J. Steckhan, S. Linden, P. Arnold, H. Ott  

USING BLOCKCHAIN AND SMART CONTRACTS FOR MARINE SEISMIC DATA 
INTEGRITY AND CONTRACT CONTROL  ................................................................................................ 218 

L. Flood  

HOW TO LEVERAGE ADVANCED TENSORFLOW AND CLOUD COMPUTING FOR 
EFFICIENT DEEP LEARNING ON LARGE SEISMIC DATASETS  .......................................................... 223 

C.E. Birnie, H. Jarraya  

DIGITAL ANALYSIS OF THE WHOLE CORE PHOTOS  .......................................................................... 228 
V. Abashkin, I. Seleznev, A. Chertova, A. Samokhvalov, S. Istomin, D. Romanov  

GENERATING CUSTOM WORD EMBEDDINGS FOR GEOSCIENTIFIC CORPI  .................................. 233 
C.E. Birnie, M. Ravasi  

ARCHITECTING A DIGITALIZATION PLATFORM TO DELIVER TRANSFORMATIVE 
BUSINESS RESULTS  .................................................................................................................................... 238 

J. McConnell, P. Quinn  

TOOLS FOR AUTOMATED ROCK DESCRIPTION  .................................................................................. 243 
E. Baraboshkin, D. Orlov, D. Koroteev  

A PRACTICAL WORKFLOW USING SEISMIC ATTRIBUTES TO ENHANCE SUB SEISMIC 
GEOLOGICAL STRUCTURES AND NATURAL FRACTURES CORRELATION  .................................. 248 

A. Bacetti, M.Z. Doghmane  

DOMAIN EXPERTISE, DEEP LEARNING AND CLOUD: HOW TO BUILD POWERFUL 
WORKFLOWS FOR EXPLORATION  .......................................................................................................... 253 

L. Vynnytska  

TOWARDS AN AI-BASED ADVISOR FOR CAPTURING INTERPRETIVE TRAILS AND 
SUPPORTING GEOLOGICAL EXPLORATION ACTIVITIES  .................................................................. 258 

R. Brandão, L. Azevedo, C. Paz, M. Moreno, R. Cerqueira  

VENDOR-INDEPENDENT WORKFLOW ARCHITECTURE TO INTEGRATE DOMAIN 
APPLICATIONS AND ACCELERATE R&D TO PRODUCTION  .............................................................. 263 

P.V. Nunes, V. Furuholt, N. Burns, P. Aursand  

COMPARISON OF TWO DIFFERENT METHODS FOR ESTIMATING OIL RECOVERY 
FROM IN-SITU COMBUSTION IN HEAVY OIL FIELDS  ......................................................................... 268 

A. Verma  

DIGITALIZATION FOR DATA LIBERATION  ........................................................................................... 273 
Z. Manan, A. Hazet, T. Bramono, D. Galih  

MACHINE LEARNING ON FIELD DATA FOR HYDRAULIC FRACTURING DESIGN 
OPTIMIZATION: DIGITAL DATABASE AND PRODUCTION FORECAST MODEL  ............................ 277 

A. Morozov, D. Popkov, V. Duplyakov, R. Mutalova, A. Osiptsov, A. Vainshtein, E. Burnaev, 

E. Shel, G. Paderin  



APPLICATION OF ARTIFICIAL INTELLIGENCE ALGORITNMS FOR TIGHT OIL FIELD 
DEVELOPMENT  ........................................................................................................................................... 282 

A. Povalyaev, A. Fedorov, B. Suleymanov, I. Dilmukhametov, D. Salnikova, A. Sergeychev  

UNLOCKING NEW EXPLORATION OPPORTUNITIES WITH DIGITAL 
TRANSFORMATION  .................................................................................................................................... 287 

F.T. Amir, A.D. Wibisono, S.E. Saputra  

ANNS TRAINED ON SYNTHETIC AND LAB DATA FOR MODELING STEADY-STATE 
MULTIPHASE PIPE FLOW  .......................................................................................................................... 292 

E. Baryshnikov, E. Kanin, A. Vainshtein, A. Osiptsov, E. Burnaev  

BENEFITS OF DIGITAL FOR BETTER EXPLORATION PLANNING AND EXECUTION  ................... 297 
C. Le Turdu, A. Pugh, C. Fraser, S. Nollet, C. Castagnac, F. Stabell, D. Palmowski, P.A. 

Hole, E. Steele, K. Tushingham  

EXPERT-GUIDED MACHINE-LEARNING FOR WELL LOCATION OPTIMIZATION 
UNDER SUBSURFACE UNCERTAINTY  ................................................................................................... 302 

R. Schulze-Riegert, P. Lang, W. Pongtepupathum, C. Drew  

MANAGING DATA LINEAGE OF O&G MACHINE LEARNING MODELS: THE SWEET 
SPOT FOR SHALE USE CASE  ..................................................................................................................... 307 

R.M. Thiago, R. Souza, L. Azevedo, E. Figueiredo De Souza Soares, R. Santos, W. Dos 

Santos, M. De Bayser, M.C. Cardoso, M.F. Moreno, R.F.D.G. Cerqueira  

UNDERSTANDING HOW A DEEP NEURAL NETWORK ARCHITECTURE CHOICE CAN 
BE RELATED TO A SEISMIC PROCESSING TASK  ................................................................................. 312 

J. Messud, M. Chambefort  

PRODUCTIVITY PREDICTION INTEGRATING DATA-DRIVEN METHOD, DEEP NEURAL 
NETWORK AND EXPLORATORY DATA ANALYSIS IN MONTNEY SHALE PLAYS  ....................... 317 

D. Han, S. Kwon, H. Son  

AN AUTOMATIC ALGORITHM FOR CORE-TO-LOG MATCHING  ....................................................... 322 
A. Kuvaev, E. Stremichev, R. Khudorozhkov  

SEISMIC-ZFP: FAST AND EFFICIENT COMPRESSION AND DECOMPRESSION OF 
SEISMIC DATA  ............................................................................................................................................. 327 

D. Wade  

APPLICATION OF CONDITIONAL RANDOM FIELDS FOR SEISMIC SEGMENTATION  .................. 332 
T. Karaderi, E. Zabihi Naeini  

THE TESTING OF POWERED DRILL STRING AND ITS OPERATIONAL IMPACT  ............................ 337 
R. Kucs, H. Freissmuth, B. Cazacu  

HOW NAMED ENTITY RECOGNITION AND DOCUMENT COMPREHENSION UNLOCK 
GEOSCIENCES AND ENGINEERING SEMANTIC SEARCH WITHOUT BIG DATA  ........................... 342 

J. Massot  

AUTOMATIC DETECTION AND CLASSIFICATION OF UNCONFORMITIES ON SEISMIC 
DATA USING MACHINE LEARNING  ........................................................................................................ 347 

L. Alberts, K. Duffaut, T. Rannem  

PRACTICAL APPLICATIONS OF REAL-TIME SURFACE MONITORING IN MATURE 
OFFSHORE BROWN FIELD FOR PRODUCTION OPTIMIZATION  ........................................................ 352 

M.F. Haron, K.A. Md Yunos, K.L. Tan, F.L. Bakon, C. Tang Ye Lin, S. M Nazri  



DEEPSEISMIC: A DEEP LEARNING LIBRARY FOR SEISMIC INTERPRETATION  ............................ 357 
M. Salvaris, M. Kaznady, V. Paunic, I. Karmanov, A. Bhatia, W.H. Tok, S. Chikkerur  

GRAPHICAL NETWORK BASED RESERVOIR MODELLING TO QUICKLY USE DATA 
AND PHYSICS TO EXPLORE THE SUBSURFACE ................................................................................... 362 

J. Saetrom, A. Skorstad  

IMPROVEMENT OF WELL LOGS AUTOINTERPRETATION ROBUSTNESS VIA 
APPLICATION OF SPATIAL GEOLOGICAL INFORMATION  ................................................................ 367 

D. Egorov, G. Nugmanov, A. Semenikhin, A. Karavaev, A. Shchepetnov, O. Osmonalieva, B. 

Belozerov  

A COMPARATIVE ANALYSIS OF SUPERVISED CLASSIFICATION ALGORITHMS FOR 
LITHOFACIES CHARACTERIZATION  ...................................................................................................... 372 

S. Sarkar, C. Majumdar  

SEISMIC INTERPRETATION OF PARTIALLY LABELED 3D CUBE WITH NEURAL 
NETWORKS  ................................................................................................................................................... 377 

A. Zhuchkov, D. Prokhorov, V. Gusev, L. Matyushin  

REEF: A FRAMEWORK FOR INFORMATION EXTRACTION AND AUTOMATED 
KNOWLEDGE GRAPH CONSTRUCTION  ................................................................................................. 382 

J. Laigle, C. Collantes, A. Cortis, Z. Jin, A. Bisset  

ADVANCES IN THE DIGITAL OUTCROP MODELING SOFTWARE AND WORKFLOW: 
EXAMPLES AND LESSONS FROM OUTCROPS: SAUDI ARABIA  ........................................................ 387 

M. Osman, J. Cline  

THE WELL PRODUCTIVITY INDEX DETERMINATION BASED ON MACHINE 
LEARNING APPROACHES  .......................................................................................................................... 392 

A. Gruzdev, V. Babov, Y. Simonov, A. Kosarev, I. Simon, V. Koryabkin, A. Semenikhin  

TIGHT INTEGRATION OF DECISION FORESTS INTO GEOSTATISTICAL MODELLING  ................ 397 
C. Daly  

LEVERAGING SCALABLE CLOUD COMPUTING TO FACILITATE COLLABORATIVE, 
LARGE-VOLUME PRE-STACK DATA ANALYSIS: A FRONTIER BASIN EXAMPLE  ........................ 402 

D. Goulding, W. Shea, S. Cutten, S. Perrier, O. Michot  

DIGITALIZATION THROUGH AUTOMATED PROSPECT RANKING EVALUATION OF 
NFED TO IMPROVE BUSINESS DECISION PROCESS  ............................................................................ 407 

N.A. Rilian, H. Rasid, K.A. Zamri, E.B. Keong, A. Jazim  

LEARNING THE MATRIX-FRACTURES TRANSFER RATE USING A CONVOLUTIONAL 
NEURAL NETWORK  .................................................................................................................................... 412 

N. Andrianov, H.M. Nick  

ENHANCING FAULT INTERPRETATION EFFICIENCY AND ACCURACY WITH DEEP 
CONVOLUTIONAL NEURAL NETWORK AND ELASTIC CLOUD COMPUTE  ................................... 417 

S. Manral  

AUTOMATED WELL PORTFOLIO OPTIMIZATION – LEVERAGING DIGITAL 
TECHNOLOGIES TO ACCELERATE WELL INTERVENTION  ............................................................... 422 

R. Holy, P. Songchitruksa, R. Sinha, K. Vadivel, S. Ramachandran, R. Gaskari  



ARTIFICIAL INTELLIGENCE IN EARLY STAGE EXPLORATION AT WINTERSHALL DEA 
 .......................................................................................................................................................................... 426 

J. Fowler, P. Wenz  

SCALING WELL LOG INTERPRETATION FOR FASTER RESULTS WITH AI  ..................................... 431 
J. Fowler, J. Strobel  

SEAMLESS TRANSLATION OF MODERN FILE FORMATS TO SEG-Y THROUGH THE 
FILE SYSTEM INTERFACE  ......................................................................................................................... 436 

L. C. Villa Real, M. De Bayser  

COMBINING STRATIGRAPHIC FORWARD MODELING WITH MULTI-POINT 
STATISTICS  ................................................................................................................................................... 441 

A. Miller, J. Peisker  

HOW TO USE AUTOMATION TO IMPROVE LOG QUALITY CONTROL PROCESS FOR 
MULTIPLE WELLS  ....................................................................................................................................... 446 

A. Fraser, H. Beurdouche, B. Rosvoll Bøklepp, C. Fraser  

BLOCKCHAIN APPLIED TO THE E&P PHASE IN THE OIL & GAS SECTOR  ...................................... 451 
A. Abad  

DIGITAL EXPERIMENTATION TO MEET THE CHALLENGES OF SUSTAINABLE AND 
SAFE ENERGY  .............................................................................................................................................. 456 

P. Manrique Burguera  

Author Index 

 




