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Abstract

This study aims to address the limitations of conventional embedded-type traffic volume survey
equipment and to examine the field applicability and effectiveness of a non-intrusive traffic volume survey
system utilizing artificial intelligence (Al)-based video recognition technology. For this purpose, embedded
AVCs, license plate recognition-based AVCs, and Al-based video recognition AVCs were installed under
identical conditions at pilot sites on National Routes 34 and 42. From July to November 2024, performance
evaluations were conducted under various weather conditions (daytime, nighttime, sunrise, fog, and rain) and
time periods. The Al AVC demonstrated the highest vehicle classification accuracy across all conditions
(ranging from 89.5% to 95.9%) and maintained a stable traffic volume accuracy of 92.4% to 96.7%.
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Performance Verification of Road Traffic Survey Equipment Based on Al Image Recognition

Particularly under challenging environments such as nighttime, rainfall, and fog, the AI AVC maintained
high recognition performance through object-based deep learning algorithms, proving superior adaptability
compared to traditional embedded or license plate-based devices. While the embedded AVC showed
excellent traffic volume accuracy (up to 97.8%), it exhibited limited classification accuracy (83~87%). The
license plate AVC, on the other hand, showed significant performance fluctuations due to sensitivity to
environmental changes. In conclusion, the Al-based video recognition AVC demonstrated excellent detection
performance and operational flexibility in real-world conditions, indicating strong potential as a replacement
or complementary technology to existing traffic survey methods. The results of this study may serve as
foundational data for transitioning to intelligent transportation system (ITS)-based information collection
frameworks and for the nationwide advancement of traffic volume survey systems.

Keyword :Al AVC, Embedded AVC, License-plate AVC, Traffic monitoring, Vehicle classification
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[Fig. 1] Performance verification target sites
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Data Collection Duration
1~3h x 7 days

Weather Conditions

Day & Night / Transition (sunrise & sunset)
/ Rain / Snow / Fog

Period
July-November 2024

[Table 1] Overview of road traffic survey equipment verification
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[Table 2] Daytime performance verification results
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[Table 3] Nighttime performance verification results

Session Device Type Classification Classification Classification Traffic Volume
P Error (vehicles) | Ermror Rate(%) Accuracy(%) Accuracy(%)
Al AVC 89 8.4 91.6 92.4
Ist License Plate
(Nov. 4, AVC 235 22.1 77.9 80.8
21:00-24:00) Embedded
AVC 173 16.3 83.7 94.4
Al AVC 83 7.7 92.3 94.2
2nd License Plate
(Nov. 5, AVC 212 19.7 80.3 86.6
21:00-24:00) Embedded
AVC 149 13.9 86.1 93.0
Al AVC 55 4.8 95.2 95.1
3rd License Plate
(Nov. 6, AVC 223 19.6 80.4 84.4
12200-24200) Embedded
AVC 149 13.1 86.9 97.5
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[Table 4] Transition time (sunrise) performance verification results

Session Device Type Classification Classification Classification Traffic Volume
P Error (vehicles) | Ermror Rate(%) Accuracy(%) Accuracy(%)
Al AVC 89 8.4 91.6 92.4
Ist License Plate
(Nov. AVC 235 22.1 77.9 80.8
6:30-7:30) Embedded
AVC 173 16.3 83.7 94.4
Al AVC 83 7.7 92.3 94.2
2nd License Plate
(Nov. 5, AVC 212 19.7 80.3 86.6
6:30-7:30) Embedded
AVC 149 139 86.1 93.0
Al AVC 55 4.8 95.2 95.1
3rd License Plate
(Nov. 6, AVC 223 19.6 80.4 84.4
6230-7230) Embedded
AVC 149 13.1 86.9 97.5
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[Table 5] Fog condition performance verification results
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[Table 6] Rainfall condition performance verification results

Trial Device T Classification Classification Classification Traffic Volume
. evice Lype Error (vehicles) | Ermror Rate(%) Accuracy(%) Accuracy(%)
Ist Al AVC 129 8.8 91.2 96.1
(July 18, License Plate
10:00-11:00) AVC 270 18.3 81.7 89.0
2nd Al AVC 174 10.5 89.5 96.7
(August 21, License Plate
11:00-12:00) AVC 443 26.6 734 92.1
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[Fig. 3] Rainfall condition detection image
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