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Beijing 100038, China; 2 Key Laboratory of Security Prevention and Risk Assessment,
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Abstract:  To enhance the safety management of operators in machining workshops, an identification
model based on YOLOv1ll was constructed. The YOLOvll model was improved by integrating the
MetaFormer architecture, Mixed Aggregation Network ( MANet) module, and Adaptive Feature Grid
Convolution Attention ( AFGC Attention ) mechanism. A video dataset captured in a real workshop
environment was established to validate the identification model. The results show that the improved
YOLOv11 model can identify three types of behaviors, namely unattended operation, operating without a
face shield, and operating without protective clothing, with Fscores exceeding 0.93 for all categories.
The improved model demonstrates a significant enhancement in identifying small-sized targets, with the F|
score for identifying glove-wearing behavior increasing from 0. 684 to 0. 708, and the mAP@ 0.5 value
rising from 0. 604 to 0. 651. The research findings may provide technical support for the identification and
early warning of unsafe behaviors among operators in machining workshops.
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Fig.3 Plan view and actual environment of drill press station in machining workshop
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Table 3 Performance evaluation results of unsafe behavior identification models
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B AR 0. 842 (0. 880)

AL AR, 0.882 (0.911)

FTNESF 0.991 (0.982)

0.989 (0.989)

0.994 (0.99)

0.990 (0.985)

R 4 NICTEAR AT AR A4 Bl 4G

MF 4 FTLUAE R 12 39 AR a4l 3 Fhik
HERR I S, 2R R Xk BT A Al R B/ RS H B
(RIFE) MM RE R A RS Bl 3 A 0] 3051 i

1 0.735 F1 0.682, H Ik, F, 48§ % th ik 2 & &5 (H
0.708, 1ii mAP @ 0.5 WAL & F 1L Rk H AFGC
Attention FEERAGZEHE bR T Al 06 45 SR 2 0 . o
PRt ELA 3 R BE R TR

x4 BFEEUITHAINERAEMIRER
Table 4 Ablation experiment results for glove-wearing operation behavior identification
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Table 5 Comparative experiment results for

glove-wearing operation behavior identification
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