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ABSTRACT

Purpose: The purpose of this paper is to present a service construction plan using multiple complex
sensor information to detect abnormal situations in urban life safety that are difficult to identify on
CCTV. Method: This study selected service scenarios based on actual testbed data and analyzed service
importance for local government control center operators, which are main users. Result: Service
scenarios were selected as detection of day and night dynamic object, Detection of sudden temperature
changes, and Detection of time-series temperature changes. As a result of AHP analysis, walking and
mobility collision risk situation services and fire foreshadowing detection services leading to imme-
diate major disasters were highly evaluated. Conclusion: This study is significant in proposing a plan
to build an anomaly detection service that can be used in local governments based on real data. This
study is significant in proposing a plan to build an anomaly detection service that can be used by local
governments based on testbed data.
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Fig. 2. Data preprocessing
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Fig. 3. AloT data construction
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Table 1. Labeling information

Category Data attribute Category Data attribute
data classification the unique ID
Data Info. ) )
created date ) image id
- Annotations Info. )
category id category id
Object Info. Object Name data labeling
amajor category internal temperature
image id external temperature
width internal humidity
Images Info. . B
height external humidity
file name atmospheric pressure
recipitation types object
preetp o P AloT sensor Info. !
Humidity CO
an hour of precipitation VOCs
Environment Info. Temperature fine dust PM 1.0
east-west wind component fine dust PM 2.5

wind direction
north-south wind component
wind speed ground temperature

fine dust PM 10.0
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Table 2. Selection of Service Scenario

Class A Class B Class C
Dynamic Mobility Object Mobility Object Classification (pedestrian, car, kickboard, bicycle, etc.)
Crowding

Wandering

Following (stalking)

pedestrian hazards
Crash (person-to-person)

Detection of day and trespass

night dynamic object fall down
Pedestrian-vehicle collision

Pedestrian-kickboard collision
Crash hazard Pedestrian-bicycle collision
Kickboard-vehicle collision

Bicycle-vehicle collision

Road fire warning phenomenon

fire precursors Facility fire warning phenomenon
Detection of sudden

Forest fire warning phenomenon
temperature changes

Gas leak detection
Air pollutants detection

Urban heat island phenomenon

leakage phenomenon

heat island phenomenon

Detection of time-series Abnormally high temperature on the road surface

temperature changes freezing phenomenon Road freezing phenomenon
road flooding Road flooding (heavy rain, blocked drains, etc.)
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Fig. 6. Fire experiments by distance and synthetic data
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Fig. 7. Normalization and detection of surface temperature
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Table 3. Hierarchical structure

Class A. Object Detection Type Class B. Object detection service field
Dynamic Mobility Object
Detection of day and night dynamic object pedestrian hazards
Crash hazard
fire precursors

Detection of sudden temperature changes
leakage phenomenon

heat island phenomenon
Detection of time-series temperature changes freezing phenomenon
road flooding
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Table 4. Result of relative importance

Class A Class B
Type Weight (rank) Detection service Weight (rank) Final importance (rank)
Dynamic Mobility Object 0.239 (3) 0.106 (4)
Detection of day and night .

dynamic object 0.443 (1) pedestrian hazards 0.388 (1) 0.172 (1)
Crash hazard 0.284 (2) 0.126 (3)
Detection of sudden 0.266 (2) fire precursors 0.624 (1) 0.166 (2)
temperature changes ' leakage phenomenon 0.344 (2) 0.092 (5)
) ) ) heat island phenomenon 0.178 (3) 0.037 (8)
Detection of time-series 0.207 3) freezing phenomenon 0.412 (1) 0.085 (6)

temperature changes
road flooding 0.351 (2) 0.073 (7)
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