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Problem

When an oil well is drilled, field engineers extract the samples of core to
analyze it and build a geological model of the formation. Normally core
samples are the most valuable source of data of the formation geology.

The Company “Digital Field Technologies” is aimed to automate several
processes of analysis in a way of automatic recognition of core lithology
based on the images of core samples.
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Image Segmentation

In computer vision, image segmentation is the process of partitioning a
digital image into multiple segments.

Vladislav Panferov 1 PhD Dmitry Tailakov 2 (NSU)Recognition of Rocks Lithology on the Images of Core SamplesOctober 27, 2020 4 / 34



Engineers by hand

Vladislav Panferov 1 PhD Dmitry Tailakov 2 (NSU)Recognition of Rocks Lithology on the Images of Core SamplesOctober 27, 2020 5 / 34



Schlumberger Techlog
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An interactive image segmentation method for lithological
boundary detection: A rapid mapping tool for
geologists(2017)
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Datarock 2020

Figure: Example rock segmentation and measurement used to produce rock
quality designation RQD from core photographs. The model is trained to predict
the boundaries of rock fragments and measure them (e.g. 4.7, 10.4 = 4.7 cm
high and 10.4 cm long). Yellow colours represent rock fragments larger than 10
cm long, blue segments are less than 10 cm long.
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Datarock 2020

Figure: Datarock Example
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The task

The task is to segment the image of the Kern into:

1 Structural type of layering

2 Rock material
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Structural Type of Layering
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Rock Material
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Example

Here we see:

Sandstone - rock material

Small Wavy - type of
layering
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Example

Red - Black Coal, Fissured

Blue - Argillite dark gray,
Silty
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Dataset Evolution
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Dataset Evolution: 1-2
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Dataset Evolution: 4
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Dataset Evolution: 4
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First Try: U-Net (2015)
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U-Net (2015)
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Initial Solution

For the start It is assumed that the pretrained segmentation network will
be used and then fine-tuned.

So U-Net was used with the pretrained
Resnet50 backbone (encoder).

3 classes are considered in the initial
solution:

1 noise

2 smooth

3 unsmooth

Mean Intersection-Over-Union - is a common evaluation metric for image
segmentation
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First Try: U-Net + Resnet50 Backbone
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Second Try: U-Net + Resnet50 Backbone
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Third Try: Failed dataset
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Detectron2

Figure: Detectron2 is Facebook AI Research’s next generation software system
that implements state-of-the-art object detection algorithms. It is a ground-up
rewrite of the previous version, Detectron, and it originates from
maskrcnn-benchmark.
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Detectron Results: R-CNN-50-FPN

Figure: Region-based Convolutional Neural Network 50 Feature Pyramid Network
- Pretrained on COCO-dataset
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Detectron Results: R-CNN-50-FPN
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DeepLabV3+ (2018)
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DeepLabV3+
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Atrous Separable Convolution

y [i ] =
∑
k

x [i + rk]w [k] (1)

Vladislav Panferov 1 PhD Dmitry Tailakov 2 (NSU)Recognition of Rocks Lithology on the Images of Core SamplesOctober 27, 2020 30 / 34



Why can be good

Figure: Comparison: why Atrous Convlolutions should be checked
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Tasks

1 Complete Dataset

2 Detectron2 - Try different architectures, fine-tune models, try
different weight optimization functions and tune it

3 Upgrade architecture with Atrous Convolutions from DeepLab V3+

Vladislav Panferov 1 PhD Dmitry Tailakov 2 (NSU)Recognition of Rocks Lithology on the Images of Core SamplesOctober 27, 2020 32 / 34



Thanks

Would like to say thanks for helping to label the Dataset:

1 Vladislav Potapov
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7 Rishabh Tiwari

8 Mikhail Liz

9 Alexander Rusnak
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The End
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