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[Abstract]

In this paper, we use a LiDAR sensor and an image camera to detect a left-turning waiting vehicle in
two ways, unlike the existing image-type or loop-type left-turn detection system, and a left-turn traffic
signal corresponding to the waiting length of the left-turning lane. A system that can efficiently assign a
system is introduced. For the LiDAR signal transmitted and received by the LiDAR sensor, the left-turn
waiting vehicle is detected in real time, and the image by the video camera is analyzed in real time or at
regular intervals, thereby reducing unnecessary computational processing and enabling real-time sensitive
processing. As a result of performing a performance test for 5 hours every day for one week with an
intersection simulation using an actual signal processor, a detection rate of 99.9%, which was improved by
3% to 5% compared to the existing method, was recorded. The advantage is that 99.9% of vehicles waiting
to turn left are detected by the LiDAR sensor, and even if an intentional omission of detection occurs, an
immediate response is possible through self-correction using the video, so the excessive waiting time of
vehicles waiting to turn left is controlled by all lanes in the intersection. was able to guide the flow of
traffic smoothly. In addition, when applied to an intersection in the outskirts of which left-turning vehicles

are rare, service reliability and efficiency can be improved by reducing unnecessary signal costs.
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I. Introduction
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II. Related Works

1. LIDAR Sensing Technology for Vehicle Detection
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2. Comparison of Performance of Conventional
Detectors and LiDAR Detectors
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Fig. 3. Left turn response process

Tea)
I
I‘Zi

8ol LIDAR HA7|S 0]gsto] 7|E AlAE

(GAAL, A7), 224, eole))o] BRG],
o] x| 5 7olstel urt FEst M7t golates
Jfatsict 29 7142 LiDAR XIS o] 85t Al o=

|m
)
o

1© 0
o
oBL‘

b
rz

i
0|r1 O_A..

7}30}_,_ AArA djd 7148 Agsto] 7]
B4, 7] Zol)E e 4 ot 2A|
TEE2 °-&sto] HAE7] ol & &
IS AA 9782 4 Qlot. Fig. 32 olet 22 it
%, LIDAROMEH #te]d 35 Al2AA W7o o=
7177}7<H e HolRal qlth
& oA Ledeh A|ARLS &Sl tf7|E 300]E A}
s 45 £ A Ale HAAIE T2, LIDARE ©]
25t AR Ae 2 99.9% olAkog ZAX|7t 7hsstch o
29| AerodAtge] £2 APz &8 59 LiDAR
AR 7ee wAtRd] =9 - 385t Feld HRle

Hi
-

o

S

= jo_l' i
ra
)ll

99.9%7}t 7testes 7HEsto] AlaA|of7|et AASH= A
= SR it

& Tee oA 55 H= LIDAR AlAf 7]9F 4
AZ1% 71E AP 28 5 R A, A4S Bl

StH Table 13t ZTH13].

Table 1. Comparison of major detection technologies
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D Description
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3. Deep Learning Algorithm for Car Number
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Table 2. The excellence of the proposal system
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III. System Development

1. System Design
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IV. System Testing and Performance
Evaluation
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1. Test Environment
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Table 3. System test environment
Cat. Designation Specification Qnty
LiDAR 360°, 32CH 1set
LPR
LPR Camera (Entrance, Exit) 2sets
HW Equipment All .Vldeo Iset
Case equipment
+RAM : 16GB
Server +CPU :i9 1set
+ SSD : 256GB
0S Windows 10 64bit 1set
SW Detector C# 1set
Recognizer C, C# 1set
User UI java, C# 1set
NW LAN TCP/IP 1set
Sample | Vehicle Video Video, Images random
Test
Time 1 week 5 hours / everyday

2. Performance Evaluation
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Table 4. The comparison of performance evaluation

Test conditions Result
Detection With LiDAR 99.9%
Rate Loop or Radar Type 95%
With Deep Learning o
- 98%
Recognition | -YOLO, CNN
Rate Without Deep Learning o
. 95%
-Repeated use of images
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Fig. 132 Table 4.9 w2t 452 ulmst Awfolr}

Comparison of detection rates
with or without LIDAR
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(a) Comparison of detection rates with or without LIDAR

Comparison of recognition rates
with and without deep learning
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96.0% I I I
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W Deep Learning Recognition Rate m Other recognition rate

(b) Comparison of recognition rates with or without deep
learning

Fig. 13. The result of performance evaluation comparison

V. Conclusion and Future Research
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