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Implementation and Evaluation of Customized Buses in a Cellular Vehicle-to-Everything Environ-
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ment: Taking Customized Commuting Bus in Changsha as an Example

ZHANG Changlong, YANG Xiaodong, DAI Jingang, QU Shibo, WEI Jimin, HUANG Da, CAO Chaobo
(Changsha Intelligent Driving Institute, Changsha Hunan 410013, China)

Abstract: The existing literature on customized bus services mainly concentrated on route planning and tai-
lored responses to specific demands. Nevertheless, enhancing the travel efficiency of customized buses is
equally deserving of attention. The advantages of Cellular Vehicle-to-Everything (C-V2X) in detection ac-
curacy and real-time transmission are beneficial for improving the travel efficiency of customized buses,
and can provide data sources for evaluating the operation performance of customized buses. Firstly, based
on the Internet positioning data, the steps for planning customized bus routes are clearly defined, and a pre-
cise route selection philosophy is established. Meanwhile, a methodology for the signal priority system of
customized buses is proposed based on C-V2X. Then, with the large amount of interaction data generated
in a -V2X environment, the operation performance of customized buses is evaluated. The evaluation frame-
work includes four evaluation dimensions, namely the level of travel demand carrying capacity, the level
of improvement in commuting efficiency, the level of passenger travel experience, and the level of C-V2X
service, and 14 detailed evaluation indicators are determined. Then the Analytical Hierarchy Process
(AHP) is utilized to develop an evaluation scheme for performance evaluations. Finally, the example of
customized commuting bus line from Meixi Lake to High-Tech Industrial Zone of Changsha is analyzed,
and the rationality and applicability of the evaluation scheme were verified.

Keywords: customized buses; Cellular Vehicle- to- Everything (C- V2X); Analytical Hierarchy Process
(AHP); evaluation indicators; Changsha

R H: 2023-12-12

EE T skKBE01976—), T, WTAREAA, it S TRm, EHhREmAESER, W
M V2X. ZEBR . BMERITS, HLFIEAS zhang.cl@cidi.ai.

WEER: MBERA994—), 5, Wby, Wid, TRRIE, ZEERPEIGE TR, WA TN
BRI R EE . ITS, RS yang xd@cidi.ai.

0 5| BTEEREHTEROMTRE, %KiE
TEAERHEM. EEX, HHEETIL.

EHIAZR—FIRIERES EHE R THUHARETER, EHAZIEDALE
RFEEHBE RN EMALTBAR, B TBEERH—FF AR, EETEBS K

S sk Z Y D> S Rl —] S-S B SRS

B WAR

Y P I B TS TR 2 — — SRR
SAESIE  Semr  SIOHE  ErmE SSkbim



AR okl 1+ 1 IR 1011 ks

202 J8GUIBAON 9'ON Z'I0A BUIYD JO Hodsuel] uedin

Mxg it

RN T R ER M, ndesR. KiE. SFE.
IRRE. M. B ORI KIPEY,
IMBENEF A ZAIMRTEETER
RAFTHLEER I TTE . EHYNERD AT
ANF, EROT E AT EREERK
RIAE; BBRUEMRREHITRIEANEM
£, B RERRR, FHANEN
ARSI EH AT LRI HEM

HITR/AR
.o
[ 600~<E 500"
89 [ 1500~<2 500
41 [ ]2500~<4000
r e B =4 000
27 40 87 102
14 54 69 86 115 127
Sy, Q
25 38 85 100 114 126 137 146 148
37 67 99 113 125 136 14;!"
11 23 5166 83 98 112 124 135 144

10 22 35 50 65 82 PO 111 123 (184 143
21 [34) 49 B4 81 96 110 122 133 142
20 33 48 63 80 95 109 121

19 62179 94 108120
18 31 46 61 |78 93 1107 119
\ ®
N
N 76 91 &r"y
iz
~.
, ~

| EXBNXSIERTERLITE
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Tab.2 Customized bus operation performance evaluation indicators system in a C-V2X environment
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Tab.5 The transit signal priority performance of Meixi Lake to High-Tech Industrial Zone customized commuting bus line
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