55 50 B4 9 )
2022 /£ 9 A

] f K “F 2 4 CH R B R0
JOURNAL OF TONGJI UNIVERSITY (NATURAL SCIENCE)

Vol. 50 No. 9
Sep. 2022

NEHS: 0253-374X(2022)09-1312-09

DOI: 10. 11908/j. issn. 0253-374x. 21415

W E S EFHES TS S REEEIR5

S 1

RS,

\=4
x=E&ER!

(1. [AIG A SB35 TR A ERE 0002, I 201804 ; 2. VN A AR K2 MRl 55 B T2, 1 200235;
3. T AN AT B (R D A FRA ], ¥ 200125)

FEEE: R A B X b A BN T R AT A AR
TR AR ETE L U o KU BE 42 vk o 1 e LA S E i B
TR o B 4R AR AR AL 1 22 4 F b
F VIR SRR AL 5 SR 548 18 4 R B A 2 5 4%
TR BRI 715 5 B J i T LS Rz AR bR R T i
DRSS AU B A R o S5 AR ARWT, AT LA I U
Sl A AR 4 P2 SR 5 e 19 5 2R, LA o = AT
SR LT I fE AR (14 5 B 5 K-means FL7A PTARE -l A AR B
A A Y R 2R T IR O 32 KRR AL
B AT R B A7 2 e P PR AR A T SR K
I 4 5 e XU 4 UL T AR A0 52 S 5 2 AR O AN T
JE 0, B2 T b i A SO 00 R i 5 S kT
A

SRR AT TR A kT A s AR R
FESES: Ul2l STRRARERD . A

Overtaking Characteristic Analysis and
High-Risk Overtaking Recognition on
Urban Roads

LI Junxian', WANG  Hao’, SHEN Zhoubiao®,

WU Zhizhou'

(1. Key Laboratory of Road and Traffic Engineering of the
Ministry of Education, Tongji University, Shanghai 201804,
China; 2. School
Engineering, Shanghai Institute of Technology,
200235, China; 3.
Research Institute (Group) Co., Ltd., Shanghai 200125, China)

of Computer Science and Information
Shanghai

Shanghai Urban Construction Design and

Abstract:
overtaking behavior on wurban roads,

To take proper measures to manage the
a method is
proposed to recognize high-risk overtaking vehicles online
based on quantitative indicators. First, the traffic wave

theory is employed to classify overtaking on urban roads.
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Enlightened by the types, a multi-dimensional index
system is constructed to illustrate the essential features of
urban-road overtaking. Then, based on license plate
recognition data, a method is introduced to calculate
these indexes online. Finally, with the real data, the
effectiveness of the index system and its calculation are
verified to recognize high-risk overtaking. According to
the analysis results, both the correlations between the
overtaking number and volume and the overtaken number
and volume can be fitted by the polynomial, which would
help identify volume-sensitive segments. The K-means
algorithm is used to cluster the overtaking vehicles into
three types according to the difference between the
planning speed and the overtaking speed. Given the type,
the actual speed and the overtaking speed difference are
suitable for evaluating the overtaking risk. It is found that
high-risk overtaking frequently occurs in the unfavorable
phases resulting from inappropriate signal control
coordination between adjacent intersections. Moreover,
overtaking with high risk is also prone to be found among
the vehicles passing by the end of green light at
downstream intersections and the first vehicles passing

during green light at upstream intersections.

Key words: traffic engineering; overtaking; urban

roads; license plate recognition data
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Fig. 8 Speed characteristics of high-risk overtaking
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Fig. 9 Sequences of high-risk overtaking vehicles at upstream intersection
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