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(Deep Learning-Based Roundabout Traffic Analysis System
Using Unmanned Aerial Vehicle Videos)
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Abstract :

Roundabouts have strengths in traffic flow and safety but can present difficulties for inexperienced drivers.

Demand to acquire and analyze drone images has increased to enhance a traffic environment allowing drivers to deal

with roundabouts easily. In this paper, we propose a roundabout traffic analysis system that detects, tracks, and

analyzes vehicles using a deep learning-based object detection model (YOLOv7) in drone images. About 3600 images

for object detection model learning and testing were extracted and labeled from 1 hour of drone video. Through

training diverse conditions and evaluating the performance of object detection models, we achieved an average precision

(AP) of up to 97.2%.

In addition, we utilized SORT (Simple Online and Realtime Tracking) and OC-SORT

(Observation-Centric SORT), a real-time object tracking algorithm, which resulted in an average MOTA (Multiple

Object Tracking Accuracy) of up to 89.2%. By implementing a method for measuring roundabout entry speed, we

achieved an accuracy of 94.5%.
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2 1. 370 UAV HIolEf Al
Fig. 1. Public UAV dataset

(c)

gl 2. WA 0[0[X| GflAl : (@), (b) BAEX oN8T S¥
AL, (c) BARE A3 JIETAZ
Fig. 2. Examples of intersection images :
(a), (b) Bukwon Intersection, Uiseong-gun, Gyeongsangbuk-do,
(c) Gajwa intersection, Chilgok-gun, Gyeongsangbuk-do

(a) (b)
T2l 3 M=l 2 oAl : (a) 2EHO], (b) 7Kl F2
Fig. 3. Examples of excluded parts : (a) motorcycle, (b) covered part
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Table 2. Vehicle tracking algorithm hyperparameters setting
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Fig. 5. Examples of regions of interest setting images
(highlighted in red)
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Table 3. Comparison of detection performance relative to training
Dataset size and with and without pre-training

gﬁg Car Truck Bus

Eaatl; 0.682 0.952 0.718 0.374
datzI a(l;re) 0.803 0.946 0.687 0.777
g;tl; 0.820 0.950 0.746 0.764
dat?tlll;r@ 0.847 0.957 0.7%5 0.811
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Fig. 7. Examples of detection results
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Table 4. Detection performance of single class

InterA InterB InterC
AP 0.955 0.964 0972

5 CE Saiae oY SaiAc F8 M5 Hlw,
Table 5. Comparison of tracking performance of multi-class
versus single-class.
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Table 6. Entry speed detection rate

GT Tracking Detection

count count rate
R w e
Sinsggl;?;ass 443 414 93.4%
W | | W |
o | w0 | w [ am

azl g F =‘<x-| 74]!_'. al 7(|o| =0 71|A|. n}\| 0:”}\|
Fig. 8. Examples of tracking results and entry speed
visualization
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