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ABSTRACT

While various automatic rock fracture survey methods have been researched, the evaluation
of the accuracy of these methods raises issues due to the absence of a metric which fully
expresses the similarity between automatic and manual fracture maps. Therefore, this paper
proposes a geometry similarity metric which is especially designed to determine the overall
similarity of fracture maps and to evaluate the accuracy of rock fracture survey methods by a
single number. The proposed metric, Scanline Intersection Similarity (SIS), is derived by
conducting a large number of scanline surveys upon two fracture maps using Python code. By
comparing the frequency of intersections over a large number of scanlines, SIS is able to
express the overall similarity between two fracture maps. The proposed metric was compared
with Intersection Over Union (loU) which is a widely used evaluation metric in computer
vision. Results showed that loU is inappropriate for evaluating the geometry similarity of
fracture maps because it is overly sensitive to minor geometry differences of thin elongated
objects. The proposed metric, on the other hand, reflected macro-geometry differences
rather than micro-geometry differences, showing good agreement with human perception.
The metric was further applied to evaluate the accuracy of a deep learning-based automatic
fracture surveying method which resulted as 0.674 (SIS). However, the proposed metric is
currently limited to 2D fracture maps and requires comparison with rock joint parameters
such as RQD.

Keywords: Accuracy metric, Scanline Intersection Similarity (SIS), Automatic rock fracture
survey, Scanline sampling, Intersection Over Union (loU)
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(a) Investigation of 10 scanlines (b) Investigation of 1000 scanlines

Fig. 1. Investigation of different number of scanlines
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Fig. 2. Unwanted or missing intersections due to digitalization (Different color implies different lines)
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(a) Intersection with thin fracture (b) Intersection with thick fracture

Fig. 3. Definition of intersections Blue and red indicates the fracture and scanline, respectively. Green indicates a 3x3 buffer.
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128
points

Fig. 4. Setting random scanlines by selecting two random points at the edge. Circles indicate the candidate points. Lines are
examples of scanlines
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Fig. 6. Fracture maps with different number of average intersections

Average of intersection counts: 1.98 Average of intersection counts: 2.23

Fig. 7. Average intersection counts according to sub-spacing
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Fig. 8. SIS and loU values for simple fractures
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Fig. 9. SIS and loU values for multiple fractures
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Fig. 10. SIS values for deep learning-based fracture mapping method
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4

SIS : 0.531 SIS : 0.706
5 6

SIS : 0.640 SIS: 0.771
7 8

SIS: 0.739 SIS : 0.576
9 10

SIS : 0.897 SIS : 0.659

Fig. 10. SIS values for deep learning-based fracture mapping method (Continued)
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SIS : 0.634 SIS : 0.627

13

SIS : 0.592 SIS: 0.713

15

SIS: 0.726 SIS: 0.710

-

7

SIS: 0.698 SIS : 0.589

Fig. 10. SIS values for deep learning-based fracture mapping method (Continued)
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