DEBEris

=i 21-46-03-13

The Journal of Korean Institute of Communications and Information Sciences *21-03 Vol.46 No.03

https://doi.org/10.7840/kics.2021.46.3.526

Held 7] AsE A

AzR) HE 55 A
3% %7}

A A, F, Y

Impacts of Special Traffic Lights on
Deep Learning Based Traffic Light

Recognition Systems

Hyeong-seok Kim®, Young-Joo Han’,

Joon-Sang Park’

fo
2

Az A 752
A HFE A~
Systems)2] 2
L7 F8H=

ubdel A}
wet aerh 2
s S tﬂi Kin
Aol =
As=

[}
ﬁ OE

o
o
>,
foi
(o
flo
Kl
O 1_11
F{F

Mo o
l
filo

il m?_’,
&
g
z

Key Words : Traffic light

AT ARF A AR A
el(ADAS: Advanced Driver Assistance
& FA8golth T A5

o AA

siek

recognition,

learning, Object detection,
classification, Autonomous driving

ABSTRACT

AT, B9 T
ARt A B4 Alsge] Al
dasie $eldelel Ag ws

ARE3L A

ol
%l

&
B
T

Deep

Image

Traffic light recognition is an essential task in

autonomous driving and ADAS(ADAS: Advanced
Driver Assistance Systems). Traffic light systems
are similar in most countries but there exist special
traffic signals adopted to specific countries which
must be taken care of. In case of Korea, bus
priority traffic lights are being for bus-only lanes.
In this study, we analyze the impact of bus priority
traffic lights on the performance of a traffic light
detection system based on YOLOv3 deep learning
That the traffic light

detection system trained with a dataset containing

model. is, we evaluate
bus priority traffic lights which we have collected

and discuss reasons behind comparatively low

performances in detecting bus priority traffic lights.
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Fig. 1. Sample image in training dataset
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Table 1. Performance of YOLOv3-tiny with different input layer sizes

AP
Original Input —
Model Image Size Layer Size Normal Bus priority mAP Fl score
traffic signal traffic signal
YOLOv3 2280x1080 416x416 70.83% 18.53% 44.68% 0.70
tiny 2280x1080 1024x1024 86.66% 85.30% 85.98% 0.78
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Model Image Size Layer Size Normal Bus priority mAP Fl score
traffic signal traffic signal
2280x1080 416x416 74.06% 35.52% 54.79% 0.76
YOLOV3 1240x1080
(partitioned 416x416 92.12% 76.67% 84.39% 0.83
image)
2280x1080 416x416 78.88% 21.68% 50.28% 0.74
YOLOv3 1240x1080
Spp (partitioned 416x416 91.37% 75.93% 83.65% 0.81
image)
2280x1080 416%416 70.83% 18.53% 44.68 % 0.70
YOLOV3 1240x1080
tiny (partitioned 416x416 87.36% 37.09% 62.22% 0.73
image)
2280%1080 1024 %1024 86.66% 85.30% 85.98% 0.78
YOLOV3 1240x1080
tiny (partitioned 1024 %1024 94.76% 91.04% 92.90% 0.90
image)
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