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Abstract:
Lithofacies classification in heterogeneous carbonate reservoirs remains constrained: raw one-dimensional logs under-
represent multi-scale, non-stationary behaviour; well-wise validation is often absent—inviting cross-well leakage and
over-optimism; facies-specific interpretability is rarely demonstrated; and deployment cost is seldom profiled. We
address this gap with NG-LFCS, a physics-informed hybrid that projects multi-channel log segments (gamma ray, bulk
density, neutron porosity, resistivity) into Morlet Continuous Wavelet Transform (CWT) scalograms, enriching
representation without increasing statistically independent samples. Local spectral textures are extracted by a Deep
Convolutional Neural Network (DCNN); long-range cross-channel dependencies are captured by a Vision Transformer
(ViT); and stratigraphic continuity along depth is enforced by a Bidirectional Recurrent Neural Network (BRNN).
Training and selection use five-fold well-wise cross-validation with train-only normalisation and in-fold class-imbalance
handling. Facies-specific DeepSHAP attribution (illustrated for F8) reveals petrophysically coherent drivers—higher
core porosity and lower density, with complementary gamma-ray and deep-resistivity cues—while a logs-only variant
(no core measurements) demonstrates deployability and mitigates leakage concerns. Runtime profiling on mid-range
GPUs indicates near-real-time inference; a compact ‘Lite’ model further reduces parameters and memory with minor
loss in accuracy. NG-LFCS thus couples geological and petrophysical realism with modern deep learning to deliver
transparent, validated, and operationally practical lithofacies classification.

Published in: 4th International Scientific Conference of Engineering Sciences (ISCES 2025)

Date of Conference: 10-11 December 2025

Date Added to IEEE Xplore: 11 May 2026

Electronic ISBN:978-1-80705-135-8

DOI: 10.1049/icp.2025.4373

Publisher: IET

Conference Location: Hybrid Conference, Baquba, Iraq

Recommended for You (Beta)

Fractional-Order PI
Controller
Implementation on a…

Fractional Order PID Controller Design and
Tuning via Oustaloup Approximation for
TCLab System

Fractional-order PID Control
of an Aeropendulum
Simulation Model

Learn More

Authors 

Metrics 

Usage 

Select a Year View as

2026  TableGraph

9/15/26, 12:44 AM AI-based NG-LFCS: a physics-informed hybrid deep learning framework for high-accuracy lithofacies classification | IET Conferen…

https://ieeexplore.ieee.org/abstract/document/11513945/metrics#metrics 1/3

https://ieeexplore.ieee.org/browse/conferences/title/
https://ieeexplore.ieee.org/xpl/conhome/11513943/proceeding
https://ieeexplore.ieee.org/Xplorehelp/ieee-xplore-training/working-with-documents#interactive-html
javascript:void()
https://ieeexplore.ieee.org/author/800943911295248
https://ieeexplore.ieee.org/author/394940268587561
https://ieeexplore.ieee.org/author/37085819949
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/abstract/document/11513945
https://ieeexplore.ieee.org/abstract/document/11513945/authors
https://ieeexplore.ieee.org/abstract/document/11513945/metrics
https://ieeexplore.ieee.org/abstract/document/11513945/similar
https://ieeexplore.ieee.org/xpl/conhome/11513943/proceeding
https://doi.org/10.1049/icp.2025.4373
https://ieeexplore.ieee.org/document/10916436
https://ieeexplore.ieee.org/document/10956243
https://ieeexplore.ieee.org/document/11022914
https://ieeexplore.ieee.org/Xplorehelp/ieee-xplore-training/working-with-documents#recommended
https://ieeexplore.ieee.org/Xplorehelp/Help_Working_with_Abstracts.htm#downloads


  Back to Results  

Total usage since May 2026: 10

Year Total: 10
Data is updated monthly. Usage includes PDF downloads and HTML views.

Citations

0

1

2

3

4

5

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

0 0 0 0

4

3

1

2

0 0 0


Search for
Citations in
Google Scholar®

9/15/26, 12:44 AM AI-based NG-LFCS: a physics-informed hybrid deep learning framework for high-accuracy lithofacies classification | IET Conferen…

https://ieeexplore.ieee.org/abstract/document/11513945/metrics#metrics 2/3

https://ieeexplore.ieee.org/author/800943911295248?contentType=all&sortType=newest&filter=-ContentType%20EQ%20%22Newsletters%22&queryText=authorIds:800943911295248
https://innovate.ieee.org/interested-in-a-subscription-for-your-organization/?LT=XPLLG_XPL_2020_SUB_Conferences300x250_Sub-NFT
https://ieeexplore.ieee.org/Xplorehelp/Help_Working_with_Abstracts.htm#citations
http://scholar.google.com/scholar?hl=en&lr=&cites=http://dx.doi.org/10.1049/icp.2025.4373


IEEE Personal Account

CHANGE
USERNAME/PASSWORD

Purchase Details

PAYMENT OPTIONS

VIEW PURCHASED
DOCUMENTS

Profile Information

COMMUNICATIONS
PREFERENCES

PROFESSION AND
EDUCATION

TECHNICAL INTERESTS

Need Help?

US & CANADA: +1 800
678 4333

WORLDWIDE: +1 732
981 0060

CONTACT & SUPPORT

Follow

   

About IEEE Xplore | Contact Us | Help | Accessibility | Terms of Use | Nondiscrimination Policy | IEEE Ethics Reporting | Sitemap |
IEEE Privacy Policy
A public charity, IEEE is the world's largest technical professional organization dedicated to advancing technology for the benefit of humanity.

© Copyright 2026 IEEE - All rights reserved, including rights for text and data mining and training of artificial intelligence and similar technologies.

9/15/26, 12:44 AM AI-based NG-LFCS: a physics-informed hybrid deep learning framework for high-accuracy lithofacies classification | IET Conferen…

https://ieeexplore.ieee.org/abstract/document/11513945/metrics#metrics 3/3

https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/payment/showPaymentHome.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/tips/getTipsInfo.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
tel:+1-800-678-4333
tel:+1-800-678-4333
tel:+1-732-981-0060
tel:+1-732-981-0060
https://ieeexplore.ieee.org/xpl/contact
https://www.facebook.com/IEEEXploreDigitalLibrary/
https://www.facebook.com/IEEEXploreDigitalLibrary/
https://www.instagram.com/ieeexplore_org
https://www.instagram.com/ieeexplore_org
https://www.linkedin.com/showcase/ieee-xplore
https://www.linkedin.com/showcase/ieee-xplore
https://www.youtube.com/ieeexplore
https://www.youtube.com/ieeexplore
https://twitter.com/IEEEXplore?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/about-ieee-xplore
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/about-ieee-xplore
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/accessibility-statement
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/terms-of-use
http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
http://www.ieee-ethics-reporting.org/
http://www.ieee-ethics-reporting.org/
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/ieee-xplore-sitemap
http://www.ieee.org/about/help/security_privacy.html

