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Enterprise safety risk management model of machinery

manufacturing industry based on improved YOLOvVS
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Manufacturing Modern Industry, Xinjiang University, Urumqi Xinjiang 830046, China)

Abstract; In order to improve the efficiency and accuracy of safety risk management in machinery
manufacturing enterprises, the Bayesian network and machine vision technology were combined. Based on
improved YOLOvS5 , Intersection over Union(IoU) values of safety hazard events occurring at the operation
site were calculated. By leveraging the audit risk assessment in conjunction with AHP to derive the danger
weights, the prior probabilities of the root nodes of Bayesian network were determined. Bayesian network
model and design management system were established to realize closed-loop control. A safety risk

management model of machinery manufacturing enterprises was constructed and verified by examples. The
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results show that the model has a more accurate identification and evaluation ability, and can find some

potential safety hazards, so as to optimize the current management process. At the same time, the model

also successfully realizes the effective combination of qualitative and quantitative analysis, integrates the

expert experience and data quantification results, and confirms each other, so that the risk assessment

results have a certain improvement in scientificity and reliability, which can provide a practical new idea

for safety risk management.
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Fig.1 Safety risk management model process
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Fig.2 Process of target detection for potential safety hazard events in the production site
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Fig.3 Improved network structure of YOLOvVS
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Table 4 Criteria layer judgment matrix
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Table 5 Normalization of criteria level judgment matrix
Pk s | T X IPEEE | e | LR 0 Aw
WIRE B 0. 043 0.078 0. 028 0.018 0. 026 0.038 6 0.20
HUE R E 0. 304 0. 543 0.711 0. 421 0. 467 0.489 5 2.83
D3 5B R AR R EL 0.217 0. 109 0. 142 0.211 0.312 0.198 1 1.12
UNIAL:E S 0. 174 0. 091 0. 047 0.070 0. 039 0.084 2 0.43
INE 22 e A 35 0.261 0.181 0.071 0.281 0. 156 0.189 9 1.02
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Table 6 Consistency check results of the criteria

level judgment matrix
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K g2 HEN 2
A 5.432 089 644
CI 0.108 0
RI 1. 12
CR 0. 096
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Table 7 Complexity of the environment — judgment matrix for pairwise comparison of IoU intervals

TIoU X [H](>0. 3) WGBS ALE R 0. 05, W3% 10,

WBE 52 1 IoU [X[H](0~0. 15) IoU X JH] (0. 15~0.2) ToU IX[H](0.2~0.3) ToU [IX8](>0.3)
TIoU X[a](0~0. 15) 1 3 6 9
ToU X [H] (0. 15~0.2) 1/3 1 4 7
ToU X[H](0.2~0.3) 1/6 174 1 5
ToU X [H](>0.3) 1/9 1/7 /5 1
F 8 INEEHFEE-ToU X8 Lb B HI B 56 FE 3 — 1k
Table 8 Normalization of the judgment matrix for pairwise comparison of IoU intervals
regarding the complexity of environment
ToU IX[H ToU IX[H ToU X [H ToU [X[H
AREARE (0~0. 1157) (0. 15~(;.12) (0.2~0n3) (>0.3I)1 0 Aw
ToU X[E] (0~0.15) 0. 621 0. 683 0.536 0. 409 0.5621 2.4807
ToU IX[E] (0. 15~0.2) 0.207 0.228 0. 357 0.318 0. 2775 1.2302
ToU X [R](0.2~0.3) 0. 103 0. 057 0. 089 0.227 0.1192 0. 4883
ToU X[H] (>0.3) 0. 069 0. 033 0.018 0. 045 0.0412 0. 1671
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Table 9 Consistency test eesults of the pair — wise comparison judgment matrix between the alternative

layer and the criterion layer

g 45 R WHLE IR HUG R E ik N AR € UNGIE R Y N 28 e oA A5
A 4.250 4.215 4.152 4.241 4.243
Cl 0. 083 0.072 0. 050 0. 080 0. 080
RI 0.90 0. 90 0. 90 0.90 0. 90
CR 0. 092 0. 080 0. 056 0. 090 0. 090
x®10 ZEWNEHE
Table 10 Comprehensive weight distribution
SRARE T 0 IoU [X[A](0~0.15) | IoU XJA](0.15~0.2) | IoU XJA](0.2~0.3) | IoU X[AJ(>0.3)
W E AR 0.038 6 0.562 1 0.2775 0.119 2 0.041 2
F A R E 0.489 5 0.590 2 0.258 3 0.102 3 0.049 2
P s SR AL | 0.198 1 0.562 4 0.2559 0.131 1 0.050 5
N EERRRE 0.084 2 0.6115 0.222 1 0.111 4 0.0550
N 22 e I A 3 0.189 9 0.6227 0.205 4 0.131 0 0.041 0
W, fERAE — 0.59 0.25 0.11 0.05
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Fig.4 Bayesian network model of work safety risk in a machinery manufacturing enterprise
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Table 11 Acetylene cylinders do not have fixed facilities

hidden danger event IoU indicator system
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X ] PRUCHL n, E W, ZPp
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Fig.5 Posterior probability of vehicle injury
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