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Blast pile fragments recognition algorithm for open pit mines based on
deep learning and nap-of-the-object photogrammetry

CHEN Chengzhen, LI Hui,ZHU Wancheng,NIU Leilei
School of Resource and Civil Engineering, Northeastern University, Shenyang Liaoning 110819, China

Abstract; The rapid calculation of blast pile fragment size distribution has been a focal point in both
academia and industry due to its significant application on optimizing blasting effects and reducing min-
ing costs. In this study, the high-resolution orthophoto datasets of open-pit mine blast piles were ac-
quired using nap-of-the-object photogrammetry techniques, and a deep learning algorithm for fragment
size distribution recognition was proposed to assess blasting effectiveness and optimize mining costs. To
enhance the feature extraction of different rock fragmentation sizes, we introduced a switchable atrous
convolution module and a recursive feature pyramid refinement module. Fourier descriptors were uti-
lized to establish statistical distributions of the blast piles, while the cumulative passing volume curve
was employed in place of the cumulative passing rate. The results demonstrated the effectiveness of the

proposed algorithm; the mean fine fragmentation rate on the surface of the target blast pile was 8. 90% ,
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and the mean large block rate on the surface was 4.69% . The high fine fragmentation rate and low

large block rate indicate that the blasting parameters can be further optimized, and the cost can be re-

duced.

Key words:blast pile fragments ;deep learning ; nap-of-the-object photogrammetry ; machine vision
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photogrammetry and nap-of-the-object photogrammetry
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Fig. 10 Cumulative passing rate curve and cumulative passing volume curve calculated on P0S bursting pile
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Table 5 The blasting fragmentation index of 18 muck piles at Gongchangling open-pit iron mine

FRHE S POl P02 P03 P04 P05 P06 PO7 P08 P09
/R BB A2/ mm 9.49 8.75 7.38 6. 86 7.85 4. 66 10.6 11.72 10. 30
W (AN ) /% 65.79 56. 54 62.52 77.35 55.38 85.42 55.47 80. 87 46.27
KRB (Fed i Bge i) /% 0.0005 0.0011 0.0005 0.0003 0.0009 0 0.001  0.0062  0.0058
W (S ARG ) /% 13.28 8.13 7.89 18.12 8.8 22.49 9.18 16. 50 3.70
R (HE S G ) /% 0. 81 2.49 0.78 1.7 1.74 0 2.58 19. 82 2.35
R HE S P10 P11 P12 P13 P14 P15 P16 P17 P18
/IR BB A2/ mm 9.13 10. 33 10. 05 12. 63 12.24 9.71 7.83 14. 02 16. 17
MR (Fl AT /% 57.14 56. 67 49.59 44,59 57.63 60. 33 52.97 24.95 11.27
KPR (Hm Mgt ) /% 0.0047 0.0005 0.004 0.0056 0 0.0043 0.0003 0.009 2 0.006 3
MR (HaE A ARBEIT) /% 7.54 8.94 4.27 3.45 7.86 6.6 8.49 3.44 1.44
KR (i RS ) /% 10.85 1.42 3.56 3.95 0 5.07 0. 62 19.27 7.39
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