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Intelligent Motion Pattern Recognition Algorithm for Abnormal Behavior
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ABSTRACT

The recent steep increase in the minimum hourly wage has increased the burden of Iabor costs, and the share of unmanned stores
is increasing in the affermath of COVID-19. As a result, theft crimes targeting unmanned stores are also increasing, and the "Just Walk
Out" system is infroduced fo prevent such thefts, and LIDAR sensors, weight sensors, etc. are used or manually checked through
continuous CCTV monitoring. However, the more expensive sensors are used, the higher the initial cost of operating the store and the
higher the cost in many ways, and CCTV verification is difficult for managers to monitor around the clock and is limited in use. In this
paper, we would like to propose an Al image processing fusion algorithm that can solve these sensors or human-dependent parts and
detect customers who perform abnormal behaviors such as theft af low costs that can be used in unmanned stores and provide
cloud-based notifications. In addition, this paper verifies the accuracy of each algorithm based on behavior pattern data collected
from unmanned stores through motion capture using mediapipe, object detection using YOLO, and fusion algorithm and proves the
performance of the convergence algorithm through various scenario designs.
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(a3l 1) YOLOE 0|86t ks ZHA| EHX|
(Figure 1) Multiple object detection using YOLO
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(Figure 2) Object detection using mediapipe
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(Figure 4) Moving behavior detection fusing object
recognitions and motion captures
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(Table 1) YOLO Object Detection Recall, Precision
and F1-Score

Human
object 0.90 0.9783 0.9375

detection
Hand
shape 0.86 0.9556 0.9053

detection
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(Table 2) Motion capture behavior pattern detection
recall, precision and f1-Score

et QlE|Ul HE 3| (24763)

Standing 0.92 0.8846 0.9020
Stealing
prealing 0.90 0.9184 0.9090
Running 1 0.8772 0.9346
Siting
o 0.96 0.8889 09231
Siting 0.86 0.9556 0.9053
(ground)
Catching 092 0.8519 0.8846
Grabing 0.96 09231 0.9412
hand
harioe 082 0.8039 08119
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Recall Precision Fl1-Score

091 0.9802 0.9438
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(Table 4) Detectable and Undetectable of Only
mediapipe and Fusion Algorithm

#5 27t U 88t o

Only mediapipe
Situation-based approach nh with | Fusion
mediapipe | yoro0
Object standing in front of a o o o
shelf
Object standing in front of a
shelf (Obscured object) X © ©
Object running in store (@] O O
Object that steal things into its o o o
inner poket
Object sitting on a chair O
Object sitting on a floor
Object sitting on a floor
(Obscured object) X © ©
Object picking up things
(Obscured object) X © ©
Object putting hand in poket of X o o
pants (Obscured object)
Hand object grabbing an o o o
something
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