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Abstract

Traditional traffic detection has shortcomings such as low detection efficiency, high computational
cost, and poor accuracy. Therefore, this paper proposed a machine learning algorithm combining
RT-DETR object detection and BoTSORT object tracking, and conducted experimental studies to
prove that the employed technology performs excellently in detection and tracking of vehicles driv-
ing on highways. Furthermore, this paper analyzed the relationship between traffic conflicts and
traffic volume, and found a significant positive correlation between the frequency of traffic conflicts
and the increase in traffic volume. The results indicate that the method proposed in this paper helps
to improve the efficiency and accuracy of traffic detection and tracking, which can provide support

SCEG|I A REAR. ST YIS RS IERI AR KR T FE[]. A2 ER, 2024, 13(6): 388-394.
DOI: 10.12677/0jtt.2024.136042


https://www.hanspub.org/journal/ojtt
https://doi.org/10.12677/ojtt.2024.136042
https://doi.org/10.12677/ojtt.2024.136042
https://www.hanspub.org/

RRAR

for active traffic control.
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Figure 1. Overall technical framework
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Figure 2. Vehicle detection model and tracking algorithm process. (a) RT-DETR detection model; (b)
BoTSORT tracking algorithm process
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Figure 3. Labelimg-based labeling interface
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Figure 4. Dataset category and quantity
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Figure 5. Changing curve of evaluation indicators during model training process
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Table 1. Model evaluation results
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Figure 6. Actual test results
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Table 2. Detection accuracy for different categories of vehicles
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Figure 7. Vehicle tracking results
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Figure 8. Traffic flow and frequency of traffic conflicts at different periods. (a) Traffic volume; (b)
Frequency of traffic conflicts
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