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Policy—Centric PPE Compliance Determination Framework with
Scene-Aware VLM and Pose—Aligned ROI
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Abstract

Personal protective equipment compliance is essential for worker safety in industrial environments. However, most
existing automated monitoring studies only determine whether PPE is worn, regardless of site-specific conditions. This
paper proposes a policy-centric PPE compliance framework that infers required PPE from visual risk cues and verifies
wearing evidence using pose-based body-part ROIs. The framework consists of pose estimation, ROI generation,
VLM-based requirement inference, and compliance determination. Keypoint-based rotated ROIls improve part-level evidence
collection in multi-worker environments. On the SH17 dataset, the proposed framework achieved 81.27% end-to-end
exact-match accuracy, and upper-body ROI optimization improved safety-vest coverage recall from 11.95% to 70.83%.
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Fig. 1. Overview of the proposed policy-centric PPE compliance determination framework
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Algorithm 1. Algorithmic flow of policy—-centric PPE
compliance determination

Algorithm 1 Policy-Centric PPE Compliance Determination
Require: Input image I, PPE object boxes B,

Ensure: Worker-level PPE compliance result ¢
1: Detect worker instances and estimate COCO-17 keypoints from I.
2: Infer the required PPE vector B = [helmet, Tvests Fshoes)-
3: for each detected worker w do
4: Construct pose-aligned ROIs for the head, upper hody, and feet.
5: for each PPE class k € {helmet, safety-vest, shoes} do
6: Select the corresponding body-part ROT Py, .
7 Compute the PPE center ¢, and set wearing,, , ¢+ 1[ey € Py ).
8: if wearing,, , =1 then
9: Compute mateh,, , using CLIP-based image-text matching,
10: else
11: Set matchy, p < 0.

12: end if

13 if ri. =0 then

14: Set compliant,, . < 1.

15: else

16: Set compliant,, . < wearing,, , A match,, ;.
17: end if

18: end for

19: end for

20: return Part-level and worker-level compliance results C.
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