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Testing Apparatus
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Quantitative Analysis: Static vs Dynamic

Black: fractures from previous sketch (t;_1)
Red: new fractures (t;_1 = t;)

Static: All fractures in each sketch (red & black)

Dynamic: only incremental fracture growth in each sketch (red only)
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Static Analysis

39 '
30° Bedding
35 ¥ DR
40 S
45 |
£50 ~‘ £
=55 f o
o oS / e)
= - g 50
260 v’ f 2
& &
B {2 4 | >
o ¥ i 55T
70 |
218 branches
75 | 1 60
N\ | 194 mm
10 20 30 40
X-position (mm)

45° Bedding

Calculate Branch Lengths & Orientations

117 branches A\
86 mm | \\.\
15 20 25

X-position (mm)

- 60° Bedding
10 -
20|
30
”8‘40‘
£
g%
8 \
.60 .
70 / !
80 2 \
90 L 101 branches
/ Y197 mm
10 20 30

X-position (mm)



Branch Length & Orientation Distributions
Trends: 1:short |l bedding 2:short L bedding 3:long || bedding

ElBin: 10° 1.00 mm
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Static Fracture Network Distributions
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Dynamic Fracture Propagation Behavior

All Fractures
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CNN s for Semantic Segmentation DecpLaby3+ Architecture
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CNN Output Trimming

Spatio-temporal coherence in each successive frame of an experiment allows
improved accuracy provided a single manual trace of the final frame.

CNN Prediction Manual Trace of Final Overlay Output
(Frame 20/40) Experiment Image (Frame 20/40)
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Original - Untrimmed Trimmed
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Static Analysis

Manual ML
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Branch Length & Orientation Distributions
Manual ML
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Occurences

Static Fracture Net k Distribut: ( time)
Manual ML
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Dynamic Fracture Propagation Behavior :

Manual
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Conclusions

Quantitative Analysis ML Fracture Detection
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Questions?

Quantitative Image Analysis
of Fracture Propagation:

Automating time-intensive manual analysis
methods with machine learning

dajani89(@mit.edu
rpieters@mit.edu
einstein(@mit.edu
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