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Traffic cone detection system based on improved YOLOVS

Zhao Zishan Sang Haifeng

(School of Information Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: In view of the slow detection speed of the current algorithm of the target detection system for Chinese college students’
driverless formula racing cars, the low detection accuracy and serious missing and false detection in different scenarios are easy to occur.
In the recognition module, first of all, in order to improve the detection speed and recognition accuracy of the original YOLOvVS basic
model, the paper uses CloU as the boundary box regression loss function. To solve the problems of slow convergence speed and low
recognition accuracy of the algorithm during training, the original weighted nonmax suppression method is changed to DIoU_NMS in this
paper, the test accuracy is 0. 963, which is 2. 1% higher than the original algorithm. The results show that the improved algorithm is
more suitable for cone color recognition in the competition scene. Secondly, in the tracking module, the depth apparent feature cone
color recognition model is trained, and the single target tracking algorithm is changed to be able to track multiple types of targets.
Compared with a single target detection algorithm, the phenomenon of missing detection is effectively reduced. Finally, the ranging
module is added to use the height information of the detection frame to distance the vehicle camera to the cone barrel. The average error
within 90 meters is less than 9%. The frame rate of the whole system reaches 20 frames/second, realizing cone color recognition and
effective distance measurement, and providing more data support for the game.
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Fig. 1  Structure of traffic cone perception system
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Table 1 Key parameters of the camera
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Fig. 4 The installation position of the camera on the car
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Table 2 Camera internal parameters
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Table 4 Network comparison experimental results
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Table 5 Ranging results of similar triangles

LT TR /m MEEE/m R/ %
15 16.57 10. 47
30 32.66 8. 86
YOLOv5+Deepsort+AH 1L 45 46. 65 3.67
VYA K= R7S 60 65. 12 8.53
75 67. 65 9.8
90 80. 13 10.97
FHIRE % 8.716
FPS 20
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(a) Only the improved YOLOVS target detection results
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(b) Detection results with post-processing of deepsort tracking
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Fig. 13 Comparison of detection results between target detection and detection modules with added tracking processing
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Fig. 14 Example of cone mark detection +

tracking + ranging experiment
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