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Gas Explosion Crack Image Recognition and Rock Breaking Effect
Evaluation Based on Threshold Filtering Algorithm

LI Zeyu, HU Shaobin "
(School of Civil Engineering and Transportation, Hohai University, Nanjing, Jiangsu 210098, China)

Abstract; In order to evaluate the blasting effect of high temperature and high pressure gas and deter-
mine the optimal initiation pressure, a crack identification method based on threshold filtering algo-
rithm was designed, along with a crack parameter evaluation method combined with entropy weight
method and box dimension. In this method, MATLAB software is used to identify cracks using thre-
shold filtering algorithm, quantitative characteristics such as crack perimeter, fracture degree, crack
width, and box dimension are obtained based on binary diagrams, and the crack sensitivity index is
determined by entropy weight method, and the complexity of analysis is combined with box dimension
to evaluate the blasting effect and determine the optimal initiation pressure range. The results show
that the growth rate of crack width decreased from 62.2% to 47. 6% , and the growth rate of fracture
degree decrease from 47. 6% to 13.2%. Furthermore, the increase of crack complexity gradually di-
minished, indicating that the utilization rate of blasting efficiency gradually decreases, and the initia-
tion pressure range corresponding to the optimal blasting effect under the premise of ensuring energy
utilization is from 120 MPa to 150 MPa.
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Fig. 1 Schematic diagram of the specimen and opening
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Fig. 2 Cracks on the surface of cement specimens
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Fig. 3 Comparison chart of the original with the preprocessed

2.3 RAHASI

P16 R HE PR — (R, ) O
AR T C BR BRIGE 5 A B 0P 195
PR AT, L A 57 5 D AR )
D14 4 38 10 P-4 B (8L 5 £ B N 9 3 7 40 UK
BEAH 2 P AR AR, IO R ORI
AT

Sub(k) = |AvI(k) = Av2(k) | (1)

S, AV (k) SR HE PR 3 B RIS, 1 F 6
950 i AvI (k) = Ho oD
S IR T, 0T S E . A2(h) =
BL) SR Sub 80871 AR, WU
RN B, I VAR ARAE 2 Uk
P )  HE B UROR 76 A (RS U ol
Tz BB E A 10,

HE 1B R SRR T 3 S
b B PE QA TR, B SN 4 B

1 PS ol A Ay b WA I 5T A 1
R 45/ I 5 AR (R B
HEATAT He, =339 /NT 39 T, BT

sAV2 (k) ZEIX




T T A UE BRI B AR A R S S e ORI 27

4 BeLEP)

Fig. 4 Crack identification diagram
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Fig. 5 Crack identification diagram of specimen No. 1



28 odn TR K 2 W (A R R FE R 2025 4F

(a)IJ%ﬁ&E

(d) UAERY T3

(o MR
B 6 — iR S A

Fig. 6 Crack identification diagram of specimen No. 2
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Fig. 7 Crack identification diagram of specimen No. 3
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Tab. 1 Parameter information of six blast faces of sample No. 1
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Fig. 8 Gap degree and crack width under different pressures
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