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Cellular Automata Model of Mixed Traffic Flow Composed of Intelligent
Connected Vehicles’ Platoon

Abstract

Abstract: To solve the existing cellular automata model of automatic-manual driving that does not
consider the behavior of vehicle platoon, a cellular automata model of mixed traffic flow with the
intelligent connected vehicles platoon is proposed, and the characteristics of mixed traffic flow are
analyzed. The existing car-following behaviors in mixed traffic flow are analyzed. Based on the
characteristics of the car-following behaviors, the cellular automata rules of human-driven vehicles (HDV),
adaptive cruise control (ACC), and cooperative adaptive cruise control (CACC) are developed, respectively.
Based on the numerical simulation experiments, the mixed traffic flow characteristics and congestion
conditions are analyzed under different intelligent networked vehicle penetration rates. The result shows
that with intelligent connected vehicles, the road capacity and average vehicle speed can be improved
significantly, and traffic congestion can be alleviated effectively.
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Abstract: To solve the existing cellular automata model of automatic-manual driving that does not
consider the behavior of vehicle platoon, a cellular automata model of mixed traffic flow with the
intelligent comnected vehicles platoon is proposed, and the characteristics of mixed traffic flow are
analyzed. The existing car-following behaviors in mixed traffic flow are analyzed. Based on the
characteristics of the car-following behaviors, the cellular automata rules of human-driven vehicles
(HDYV), adaptive cruise control (ACC), and cooperative adaptive cruise control (CACC) are developed,
respectively. Based on the numerical simulation experiments, the mixed traffic flow characteristics and
congestion conditions are analyzed under different intelligent networked vehicle penetration rates. The
result shows that with intelligent connected vehicles, the road capacity and average vehicle speed can be
improved significantly, and traffic congestion can be alleviated effectively.

Keywords: intelligent connected vehicles’ platoon; traffic flow characteristics; cellular automata model;

mixed traffic flow; penetration rate

G HH MY, TSR FLVE N PR R R . B
W R LN, 2045 FEIHTERS b L4 2200 R0 RE

5

il

BRI N IR 5 B B IR A HLAS

Wk H . 2020-12-07 EEHE: 2020-12-15
EEWMH: BXEAREEE £ (52002339); 1)1 4 #HH1F 81 (2021YJ0535) 5 43 & 20 38 K $ 4l B L %= 22 K HR 88 o H
(JDSKCXZX202003)

F—EHF: HHEFA0976-), T, WL, #IZ, HAFMALERGMAN . E-mail: jiangyangsheng@switu.cn
WIER: #hBEEA991-), 5, Wit B, W7 MO RIS R a @, . JidEdl. E-mail: zhyao@swjtu.edu.cn

Published by Journal of System Simulation, 2022



Journal of System Simulation, Vol. 34 [2022], Iss. 5, Art. 9

#3455 5
2022 4E 5 H

PRI 229508 TN fE ik B 24.8%. XK WA KB
H ¥ oA R — BU R) 2 00N T2 3 45 5 8 B R
BAERAT R E R . FIR, 4 BEMIPER F ARG
BAIST, MY BESE I8/ R4 RE , I4 Re RO 1Y i i
RIS X O EATRE AP BRIk, TR AR N B RERR
PR BNV A& S I IR AR I A B R

TG B AL AT DAE i R, B B
HBLADL S A IR AT I B o SCHR[4-5]52 4 3 NS T
M B ZHLATE RS . BEJE, VF 2K NS AU
R SC PR B 3 S AT T Sk, e TT BRI
AT 47 o I PR AR AR 90 pr AR L0 g i A A
T3] ek o S TR0 4 s ) 5 22 e s 7 1)
8, XU ERYE — e R R E LT R R A @

Ko WEER BB R RE, HxE R
SIAUREALLIR N B8 I B 42 YR B A I R ARRAIE o SCHiR

[16]4#EH T 4 NS BaEhl %2 RGN TR AZ)
HUBERY, JF5 NS BAL, TT fAf BIH AL HE T
T X, S5 RR WY A] DL AR T S A B
JATHE 1. SCRR[1714 Gipps 224z BE B M 5] N NS
B, SR TR TR AR FI-H 3B o
M B BIHLR G IR AR A . HfE 17 A5 KB, B
B0 I AW L] 3G A @ A 3 4 S BRI
BB 27 T AR AN T s S T) A R T o
BATREI MR . SCER[1813E T B SIHLIF 7L T
Fa- s 2 R R aR & AT 7 AR, 4
TR E B B B2 B AR A 2 4 A) BRI ek
ﬁ% MELEAF Tl A, Joh E SN2 N T

ARV BB TE o (R I B FANE B T BB

HD V=,

R B2

CACCHIA,

RGTE AR

Journal of System Simulation

Vol. 34 No. 5
May 2022

TR AT, R 18 2 R BE IR 2 BR Gt e 2
%&$MMW%T& PRI, R RE RV IR 4 AR &
EURE IS LR  p 48 7S o
RGRAZ A, AR SCHIE FE IR N BE IR 22 AT
REZGERUCH AU, B, ot TIRER
W AAFAER) 3 R G  AESRIEA B, I
BEPIIERZE AL, 0 A 1 S [ R Bt A 2T ) o
MESINUERER, fa, Bt 7 BUE RS, X
RERIBCHABE T (RTR A S B WA R VEREAT T 047

1 RGP

SRR NN pet AT X PN D
I, AR G5 ) R A AR T 1 1 A . oy A

AR, JEAEAE 3 MPERIEAE . O A TR IR C
(human-driven vehicles, HDV); @) H i& N8
@ WrIF] H e S A
1% 3 (cooperative adaptive cruise control, CACC).

1.1 A\ TERIhAR

HHE 1 v, HDV BRI AEEE 2 Frig o,
N ORZE NN TEME, §IE RN E;
®¢$ﬁw$ﬁﬁki A TSN NS I PN

BT, MUOYHT S AT R A SR, ARG
%Aﬁmmhmzw LI RS S TR I T R
FATORZS B, AR SOH HFR N SRS H] o 1245
TR SREIN 8] 2 0k A By g, HLH T2 3 50
DG T N 3R, AT Rese = A B ZE A0
MWH

(adaptive cruise control, ACC);

HD VA, ACCHER,

AT %

1 IRAZCIEI I BRI A 5
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