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Identification of E-Bike Riding Characteristics and Optimization Strategies at Urban Road Inter-
sections: A Case Study of Jinsha Road in Shantou
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(1. Guangzhou Transport Planning Research Institute Co., Ltd., Guangzhou Guangdong 510030, China;
2. Guangdong Sustainable Transportation Engineering Technology Research Center, Guangzhou Guang-
dong 510030, China)

Abstract: Understanding the e-bike riding characteristics at urban road intersections provides a quantita-
tive basis for congestion mitigation and channelization design improvements. This paper presents a system-
atic analysis of e-bike riding characteristics at urban road intersections, revealing distinct patterns across
three key stages—queuing, starting/accelerating, and passing through intersections—influenced by infra-
structure environment, traffic volume, and rider behavior. Using drone footage data and the Data From Sky
trajectory analysis software, this paper extracts basic data and develops a quantitative analysis methodolo-
gy based on key parameters such as queuing area, motor vehicle start-up delay, e-bike travel speed, and tra-
jectory expansion. The approach is applied to four representative intersections along Jinsha Road in Shan-
tou. The results suggest a nonlinear functional relationship between the number of stopped e-bikes and the
occupied area during the queuing stage. At the starting/accelerating stage, when e-bikes queue ahead of mo-
tor vehicles, their number is significantly and positively correlated with vehicle start-up delays—each addi-
tional 10 e-bikes may cause a delay of approximately 0.6 to 0.9 seconds for motor vehicles. At the stage of
passing intersections, 85% of e-bikes travel at a speed of 23.5 kilometers per hour, with trajectory expan-
sion initially increasing then stabilizing.

Keywords: e-bikes; urban road intersections; queuing area; start-up delay; travel speed; trajectory expan-
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Tab.1 E-bike riding characteristics at urban road intersections
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Tab.2 Analytical methods for e-bike riding characteristics and core functional

modules of the software
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Fig.5 E-bike trajectory expansion at urban road intersections

dRURXA

El6 Ak &R HIAL 4 MR X OSIER R T ANAERE

Fig.6 Peak time drone footage of four intersections along Jinsha road in Shantou

ONINEY i 1 )< WY S5k 5

o
T

DA B INEETZ — — RS TH A T SHRIER

HSn pEE BN

AN
O



&N gkl 19 1011 kS

G20z fe|N €'ON €2'I0A BUIYD Jo Hodsued] uegin

99.5 4
95.0 7

% 70.0
=

“

R
K 40.0

10.0 7

i

HEATHATSLRERNIEE, KD
RESROHEXIRE, SHTERERER
I, BIESHIAE, ¥EXNBEHOBOFIE
ZEEHmA AR OLMNE S, ETFROR
BRIEENBEIHBTESIERTSIT, T3
BHEELRERNTENT SR E R,
HERENBETEAEZ X OBITIEREH
EEL . BEETHERA TR KD
%, HBBE EY. BB EMREAXO8
FETERKENSS, E—ERERAE
FMBTEAVSEE A EERRETIES R
G(mHNERAREES), BB TERK
BitERAR A
D:Jhmfxmf+b&*ymf,
N DAEFBETERKEmM; 2, vy,
A RAENETERAMTEAASEE.

100
E
Eé
= 50
H
ﬂ_[}-

0 -

0 20 40
1FIEEE /R

7 KT EREIALK 4N RN OBHBITERS
HYESEFHEERETN=NHSHE
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Tab.3 Recommended queuing area designation for e-bikes at four intersections

along Jinsha road, Shantou
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