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Location Tracking and Visualization of Dynamic Objects using CCTV Images
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Abstract

C-ITS(Cooperative Intelligent Transport System) that pursues traffic safety and convenience uses
various sensors to generate traffic information. Therefore, it is necessary to improve the sensor-
related technology to increase the efficiency and reliability of the traffic information. Recently, the
role of CCTV in collecting video information has become more important due to advances in
Al(Artificial Intelligence) technology. In this study, we propose to identify and track dynamic
objects(vehicles, people, etc.) in CCTV images, and to analyze and provide information about them
in various environments. To this end, we conducted identification and tracking of dynamic objects
using the Yolov4 and Deepsort algorithms, establishment of real-time multi-user support servers
based on Kafka, defining transformation matrices between images and spatial coordinate systems,
and map-based dynamic object visualization. In addition, a positional consistency evaluation was
performed to confirm its usefulness. Through the proposed scheme, we confirmed that CCTVs can
serve as important sensors to provide relevant information by analyzing road conditions in real
time in terms of road infrastructure beyond a simple monitoring role.

Keywords: Autonomous Driving, Road Infrastructure, CCTV, Al, Coordinate System Transformation.
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Table 1. Classification of Road Infrastructure.
Source: Park et al. 2019
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Figure 1. The identification and tracking of Dynamic Objects Using CCTV images.
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Figure 3. Result of detection using our model.

Table 2. AP results of YOLOv4
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Figure 4. Results of object tracking in the CCTV
images
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Table 3. Results of the evaluation

n P P f'"m 1

1 37.39810236995146 37.39810236995146 0.97
127,11284371695545 127.11284458460997 .

9 37,398056022983745 37.,398056022983745 008
127.11284453412071 11284459860855 :

3 37.398014448299726 37.39801444225397 0.41
127,11284392441756 127.1128446110664 :

, | o7.3981008578181 | 37.30810034847469 |
127,11287948619685 127,11288081438913 '
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127.11296219917062 127,11296124944073 :

9% 37.39794793496272 37.397947934962716 0.02
127,11291813053069 127.11291835477248 )

Avg 0.15

RMS 0.19
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