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Wells drilled



Presentation Outline

• Introduction
• ElasticDocs Workflow
• Machine Learning Metrics
• Experience with a Norwegian Dataset
• Future Developments



Highly advanced platforms 
for well and seismic data

Industry challenge
Unstructured 
documents 

are difficult to access

Decades-worth
of geological insights 

LOST



Value Proposition 

Metadata 
extraction

Information 
geolocation & 

density

ElasticDocs Container & Workflow

Autoimage
clustering & 
classification

Global elastic
search in corpus 



ElasticDocsTM Workflow



Machine learning 
application

Tasks KPI Time

Optical character 
recognition

Text Extraction and Image Extraction 
4,542 pages, 6.31 GB, 25 Final Well 
Reports

10 hours

Text Extraction only, excluding Image 
Classification

150,000 pages 3 hours

Deep convolutional neural 
network

Image Classification
2,598 tagged images input, 16% Tables, 
6% Figures, 19% Map, 24% Charts, 33% 
Noise

20-30 mins during 
training

Natural language 
processing

Lithology / Geology Indicator
Frequency Analysis (i.e Carbonates, 
Sandstone, etc )

4 hours

Well Cataloging 
1,500+ input las files, 515 curves 
identified, 5,681 top log curves (cali, gr, 
neu, por..)

2,5 hours

Classification metrics 



Training Loss

Metrics: speed and accuracy

Iterations Iterations



Automated image classification

Precision Recall F1-score

Chart 0.89 0.95 0.92

Core 0.98 1.00 0.99

Figure 0.94 0.72 0.82

Map 0.90 0.98 0.94

SEM 1.00 0.92 0.96

Stratigraphy 0.97 0.85 0.91

Table 0.95 0.96 0.95

Average/total 0.94 0.94 0.94

Supervised image clustering

Precision and Recall



Norwegian dataset

Input:
o 400 pdf files
o 12,000 lines of tagged for 

hydrocarbon keywords :
• Flour
• Fluorescence
• Fluor
• Good show
• No show odor
• Stain
• Streaming 

Experiment:
o Used Named Entity Recognition to 

identify depths from the tagged 
items.

Vintage docs 
require de-
noising filters

Named entity recognition
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Some of the errors in depth values are observed
Original PDF investigated   

• Error caused by OCR mode 
Difference in modes for “paragraph” vs “table” format

“paragraph”

“table”

Norwegian dataset



Exciting stuff to add…

• Editable image tags to source documents
• Deeper level of auto-image classifications, i.e:
Tables to formation tops
Thin sections to mineralogies

• Hydrocarbon show extraction
• Filter by geolocation
• Image search, i.e “google vision”
• Semantic segmentation 



Thank you!

Questions?
info@irayaenergies.com
www.irayaenergies.com

mailto:info@irayaenergies.com
http://www.irayaenergies.com/
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