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Abstract

This paper proposes a zero-shot - based vision model for abnormal-behavior detection designed to prevent criminal
incidents in unmanned stores. Because such stores operate around the clock, vandalism or assaults may occur, and
response times are typically slower than in manned stores. To address this issue, technology is required that can both
detect customers’ abnormal behaviors and monitor store fixtures and merchandise. The proposed approach fuses
zero-shot based image segmentation, depth estimation and motion capture, object detection, and multi-object tracking
to identify abnormal behavior. Although a fully supervised detector covering every possible object would be ideal for
inventory monitoring, the associated cost and complexity are prohibitive. By combining zero-shot segmentation with
depth estimation, our method can recognize previously unseen objects, thereby improving detection coverage for all
store items. Experimental results show that the proposed model achieves an accuracy of 0.919, recall of 0.934,
precision of 0.966, and an F1 score of 0.949 in abnormal-behavior recognition.
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Table 1. Abnormal patterns detected from angular velocity
data

kel

Angle type Abnormal value
Elbow-Shoulder-Pelvis 120°/s
Shoulder-Pelvis-Knee 73°/s

Pelvis-knee-ankle 77°ls
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Precision Recall Accuracy F1 Score
0.896 0.801 0.793 0.846
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Table 5. Fusion model experiment results by resolution

ameters

Method Precision| Recal |Accuracy |[F1 Score

Motion capture | 0.895 0.946 0.867 0.920

Object tracking | 0929 0.939 0.876 0934

Fusion 0943 | 0.951 0968 | 0.948
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Table 4. Fusion model experiment results by situation

ameters

Situation Precision| Recall |Accuracy|F1 Score

walking 0.955 0938 0.940 0.947

standing 0.951 0.939 0.962 0.944

sit down 0.927 0.931 0.943 0929

lying 0.901 0.893 0.896 0.898
running 0.918 0.936 0.884 0.927
jump 0912 0.920 0.908 0916
kick 0.932 0.941 0.963 0.937
punching 0954 0934 0.955 0.943
Swoon 0.887 0.907 0.911 0.898
object on jump| 0.909 0911 0.899 0910
obect kick 0911 0.928 0.928 0.919
object
ounching 0.944 0.948 0.931 0.946

obeject throw | 0.901 0914 0.8%4 0.907

Resolu?irgeters Precision| Recall |Accuracy|F1 Score
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