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[Abstract]

In the modern society, CCTV plays an essential role in crime prevention a

nd safety management, but the

existing abnormal behavior detection method has limitations in its application in various environments as it

often relies on a method of defining and classifying specific behavior types in advance. In particular, since

the form of abnormal behavior is not fixed in the actual environment and can appear in various forms depending

on lighting, camera angle, and user behavior pattern, a more generalized detection method is required. Against

this background, this study proposed a method of detecting abnormal symptoms based on changes in normal

behavior patterns. The proposed method detects human objects using YOLOvVS5s and extracts behavioral

characteristics by accumulating movement information based on center coordinates in time window units.

Compared with the pattern formed in the normal behavior section, the section in which a certain level of

change or higher occurred was judged as an abnormal symptom. As a result of the experiment, the characteristic

value remained stable in the normal section, while the variability tended to increase in the behavior change

section. In addition, the Fl-score improved from 0.835 to 0.908 compared to the frame unit method, confirming

about 7%p performance improvement, and false detection due to temporary noise also decreased.
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I. Introduction
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II. Preliminaries

1. Related works
1.1 Detection of Abnormal Behavior Based on CCTV
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1.2 Object Detection-Based Behavioral Analysis
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Table 1. Object Detection Models

Faster

Model YOLO SSD R-CNN
Detection 1-stage 1-stage 2-stage
Speed Very Fast Fast Slow
Accuracy Medium Medium High
. Multi-scal RPN

Key Tech Grid-based, l;eati:: ° (Region
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maps Proposal)

Real-time Mobile & .Medl.cal

App surveillance, Embedded 'ma?"f‘g'
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1.3 Normal behavior pattern change based
anomaly detection
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III. The Proposed Scheme

1. System Configuration
2 oAM= Ay CCTV &740A 4 s miglel ©
Ly 5

Sl=

=2

Indoor CCTV Video

Object Detection
(YOLOVSs)

Human Location Tracking

Behavioral Feature
Extraction

Normal Behavior Pattern-
Based Abnormal Sign
Detection

Fig. 1. Proposal system
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2. Object detection and movement information
generation
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3. Behavioral characterization extraction
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Table 2. Defining Behavioral Characteristics

Char Description Unit
Travel Total center ixels
Distance displacement P
Average Average displacement pixels/frame
Speed per frame
Number of times of the
Direction movement direction count
Change Count changes beyond a
threshold angle
Trajectory Variance of the o,
. . . pixels
Variance trajectory coordinates
. Low- t f
Stop Ratio ow-movement frame %
ratio

YOLO Detection

Center Coordinate

Tracking

Time Window
Accumulation

Feature Calculation

Fig. 2. Behavioral Characteristics Extract Flow
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4. Normal behavior pattern based anomaly
determination
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IV. Experiments and results

1. Datasets
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Table 3. Configuring Datasets

Item Description
Recording Indoor fixed CCTV
Environment
Space Type Corridor, Lobby, Office space
Camera Condition Fixed field of view
Included Normal behavior and
Segments behavior-change segments

2. Environment settings
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Fig. 3. Bounding box

3. Building Normal Behavior Patterns
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4. Behavior Characteristics Distribution
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Fig. 4. Moving speed distribution: normal vs. behavior change
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5. Anomaly detection results and comparison
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