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Blasting Fragmentation Recognition Method
based on YOLOvV8 and Binocular Vision
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2. School of Resources and Safety Engineering, Central South University , Changsha 410083, China)

Abstract; To address the challenges of low efficiency, insufficient accuracy,and interference from complex envi-
ronments in mining blast fragmentation recognition, this paper proposes a novel blast fragmentation recognition meth-
od based on binocular vision. By constructing a YOLOvS instance segmentation model, the post-blast rock contours
are accurately extracted under complex lighting conditions. By combining binocular measurement technology with the
principles of three-dimensional coordinate transformation and disparity calculation, the maximum size of the fragments
is determined. An indoor experimental platform was established to verify the accuracy of fragmentation recognition
and size calculation under different parameters. Furthermore ,an intelligent recognition architecture for open-pit mine
blast fragmentation was proposed,and an automatic fragmentation recognition and analysis system was developed. The

results of indoor simulation tests indicate that a lower camera height helps improve the model’s recognition accuracy.
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Although fragment contact slightly affects the recognition of individual targets,the overall accuracy remains unaffect-

ed,with the recognition accuracy of all fragments exceeding 85% . The recognition accuracy slightly decreases in dy-

namic environments. However, the size calculation accuracy for 80% of the fragments remains above 90% ,and the o-

verall error remains within an acceptable range , meeting the requirements for real-time monitoring and subsequent a-

nalysis in blast fragmentation. This method has been successfully applied at the Husab Mine in Namibia, utilizing Ra-

dio Frequency Identification( RFID) technology to obtain material source information. It enables dynamic monitoring,

precise analysis,and comprehensive evaluation of the fragment size distribution( FSD) throughout the entire block,

providing a novel technological approach for assessing the effectiveness of open-pit bench blasting.
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Fig. 2 Schematic diagram of 3D coordinate calculation
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Fig. 3 Schematic diagram of YOLOv8 model principle
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Table 1 Measured size vs. recognized size of fragments

I3 OB 2SN ) o B R A U B/ em

. S K BE/ em Fragment recognized size at different heights filopk 25 ‘
9 Measured in dispersed formations/cm Contact state e %
Number . Accuracy rate
size/cm HET R HERG R 60 cm
60 cm 90 cm
Accuracy rate Accuracy rate
1 7.256 7.500 96. 64% 7.700 93.88% 7.800 92.50%
2 5.785 6.000 96.28% 5.400 93.34% 5.400 93.34%
3 4.718 4.800 98.26% 4.600 97.50% 5.000 94.02%
4 4.400 4.000 90.91% 4.100 93.18% 4.800 90.91%
5 5.356 5.300 98.95% 5.300 98.95% 5.000 93.35%
6 5.275 5.100 96.68% 5.100 96.60% 4.600 87.20%
7 5.783 5.700 98.56% 5.800 99.71% 5.700 98.56%
8 4.619 4.100 88.76% 4.600 99.59% 4.600 99.59%
9 6.459 6.200 95.99% 6.900 93.17% 7.200 88.53%
10 4.387 4.300 98.02% 4.200 95.74% 5.000 86.03%
11 6.080 5.600 92.11% 5.500 90.46% 6.000 98.68%
12 5.490 5.700 96.17% 5.700 96.17% 6.000 90.71%
13 6.845 6.700 97.88% 6.500 94.96% 7.300 93.35%
14 6.408 6.400 99.88% 6.300 98.31% 6.400 99.88%
15 5.034 5.400 92.73% 5.500 90.74% 4.700 93.37%
16 3.892 3.600 92.50% 3.900 99.79% 4.000 97.23%
17 5.599 6.000 92.84% 5.400 96.45% 5.800 96.41%
18 6.406 6.500 98.53% 7.200 87.61% 6.400 99.91%
19 6.847 6.200 90.55% 6.600 96.39% 7.200 94.84%
20 4.387 4.400 99.70% 4.000 91.18% 4.200 95.74%
21 4.233 4.400 96.05% 4.100 96.86% 4.300 98.42%
22 6.167 6.600 92.98% 6.500 94.60% 6.500 94.60%
23 4.396 4.600 95.36% 4.900 88.54% 4.300 97.82%
24 4.350 4.500 96.55% 4.200 96.55% 4.200 96.55%
25 5.046 5.500 91.00% 5.300 94.96% 5.200 96.95%
xR2 BERBETERAXVKESIRINKE
Table 2 Measured size and recognized size of fragments at dynamic environment
e iﬁﬂf’t&‘/ cm L'%%IJKE/ M i SEM KB/ em LQ%'JJL%E/ em e
Number F&asured Re.cogmzed Accuracy rate|| Number M.easured Re.cogmzed Accuracy rate
size/cm size/cm size/cm size/cm
1 7.256 7.000 96.47% 14 6.845 7.500 90.43%
2 5.785 5.900 98.01% 15 6.406 11.60 .
3 4.718 4.300 91.14% 16 5.046
4 4.400 4.100 93.18% 17 5.034 5.200 96.70%
5 5.356 5.700 93.58% 18 3.892 3.600 92.50%
6 5.275 4.600 87.20% 19 5.599 5.500 98.23%
7 5.783 5.500 95.11% 20 6.847 7.300 93.38%
8 4.619 4.600 99.59% 21 4.387 4.100 93.46%
9 6.459 5.500 85.15% 22 4.233 4.800 86.61%
10 4.387 4.500 97.42% 23 6.167 5.900 95.67%
11 6.080 6.300 96.38% 24 4.396 4.400 99.91%
12 5.490 5.800 94.35% 25 4.350 4.300 98.85%
13 6.408 6.900 92.32%
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