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Design and Development of Vehicle Platoon Experimental Platform

Based on Mini Vehicles
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(1. China Agricultural University, Beijing 100083; 2. State Key Laboratory of Automotive Safety and Energy,
Tsinghua University, Beijing 100084)

[ Abstract]In order to satisfy the requirement of experiment and verification of vehicle platooning research, a vehicle with
driving assistance function was designed, and an extensible and multi-scenario switchable vehicle platooning experimental
platform was developed. The platooning vehicles are controlled horizontally by pure tracking algorithm based on visual
perception and vertically by cooperative adaptive cruise based on millimeter wave. Hardware system architecture of the
platooning experimental platform is built based on vehicles with driving assistance function, and vehicle role and function
scene element from the software system are used to realize extension and multi—scenario switch of vehicle platooning. Finally,
vehicle platooning experimental platform was established based on three minicars, function and performance test were
conducted. The results show that this platooning experimental platform has function including vehicle queuing, vehicle platoon
forming, and vehicle platoon driving steadily, with good control effect.
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Experimental platform
(51 A& ] REHE, LA, XU, 45 . 3L TR0 40 BN S G B0 5 T &1 4 RN, 2023(10): 29-35+41.
XING C H, KONG W W, LIU C, et al. Design and Development of Vehicle Platoon Experimental Platform Based
on Mini Vehicles|J]. Automotive Engineer, 2023(10): 19-25+41.

—r

I

T

B
BRERIB VR AT R R e AL IR EOR BRI A T 2 RN AR A, B B S

FARBIZEA AN BT 2 5 R ACRE e H

AT H [ERK HIRREIL ST AR AEE ST H (52002209) 3 7544451 B E A S SE 0 E P 36410 H (KFY2210)
2023 & #1108 | 29

TR HUBAR I A i B 251 Bt IR T R g
RS- 15, D 4 A BB s 22 2 B ] AH S AE



TR, 45 T RON 2R R AR 6 Bt 5T A

7R A A B s i) v - LA R 3 S 3k e BR
FEN 245 (Global Positioning System , GPS ) £ 1 1 512
% 53 F % H] 4 2 38 {5 (Dedicated Short Range
Communication, DSRC) AY ZE ¥t M (Vehicle to
everything, V2X) il {5 #£47 T BA 51 B #F A BAJT £ e
1350 B s LitA DL 3 A I R R o A A s AT
Y5, AT GPS BRI A EAF B, >R F 43 A U8 it
425 1 (Model Predictive Control, MPC ) 52 Fi BA %1 f2
SEATRE, LA R 2WIRESRAEC SE s B F 3 2 Bk D
Y G5 A B A B | A v LSl
TR B RAMENE . Zhang™55 D) 345 24 S 4 s R
1250, Al I GPS B ds 5 4 4345 J e Bl als 45
W ZIERGEE N A EE AL Y WEE XS ST
ITHUILE 440 IR B0 E . Lee 551 3 4
P E AR RS L, DURAR kS T AR A
REF, ST NS R E AT Bl . LA b 2 ST
BEXF BRANA T B (0 AN [] 37 55 e i 0 96 i, E HC A
SRS 5% B ST, B BB A BA 5 A [R] 37 B
By e

i R R ] NG S 1 D = B
b, A SCR SR RS E PEAS 19 GPS B3 BB 5 v
T2 DAL 28 68 e 725 b 10 ) 6B 1 2 0 A Rl , 5 e
HA Y Rt SR 2 5004 1) 45 B3 561
B o RISl R R A BT XA T 56
PEAT AR, SN ARG R B Tl 4 o B R4
BA P ST 4= 55 B B 4 03 0 BT 4 A SR G -
REE ZRGE AT 2B R GE , BT AP 8 42 0T
JE A AN A FE Rl T 5 B S Bk , O 0 b
[ TEE

2 WMBEIERSIKE T AES RS

21 BHRGEEY

A 37 T AR IR 2 0 B BA B S A 50
EEME RS, MR TR . ARSCGRE &
At AR H o SR L2 40 s R Bh T e, R R
183Kk SCHR BB BR B A4S A A 1) ) SR T 22 oK R
I8 SCFEBA ) BRFE 2 ) G ) 4 ] o o R e 4 i
1 Z2 48 RN ABE B | e S 47 AR B 3 1 B B 2
T+ BRI B 7 BT AR BB 31 2R G BT b W 1) R BE A
SN E R R 8o i W IR BT o R [
Peti 53 5t 4 | BN A AT AT A L. SR 4
HH 3 25 2% T A A, O T G AR IR SRR L
MEZE S
30 | REITR

BREEARE( ;R G4
PRI T B R

i fF R

{5 T-BOX

(a) BE 2

L ABEL T RGN
RO 2 i AR

{5 T-BOX

(b) G4
B 2 RE I R A S R 4 R e A
ARSI - B R FH 28 W) A 7 1 L 5K Bl ff Y
2 AR IAT WL AT S 30 4 oty 3 P A 4R o
LA Ry VU % 22 R 5 1) (O 4 IR 4 Ay 2 3 2 1)
M 4, FEAR S BN ER 1T .
*1 WHEENEESHY

, B RS HLAL e ik
A 2
S /mmXmmXmm }ﬁi/kg Esyit /km-h'
PUs | 1044x800% s6 R 10
INE 440 ekl
- 1 020x750x =R
J A % 405 90 Py 6.5

2.2 BRI SR RE iR T

R A5 B 17 23 RE T BA 51 42 i) 8% 7 hy 4 ) B
JG (Microcontroller Unit, MCU) T & Ge A5 e | Ha, )5 451
Yo S I 5 5 I (Background
Debugging Mode , BDM) A . BRG] 45 il &5 Al 11 2244
WnlEl 2 7R o

12V

FlexCAN

CAN-A CAN-B

LEIT RS AR
2 BAB A il o B 1 A

MCU F RGBT BB A DG B E Faifil 9 3F

B 5 TR B 2 OB A 4R (IEAY 12 V LR, 22 L YR



TR HE , 25 - e TR0 42 B 22 BA S 3L

Qi ITE

O Ry H AR H, 5 52 67 AR R ORI AR 1 2 L AN
R AR A A TR AR s I P A g i
bt T 1 — e B AT AU HEA T BRI
Bt HATAE s BDM ASTH ] T e il e g 14 L AR TN
AR5 S TIRE . MCUE T FlexCAN 5 84 3 4 h
PR HC Al 5 7 R A7 22 B 45 ) A SR 380 (Controller
Area Network , CAN)ZR 4> 5 CAN-A 5 CAN-B 2%
2, Ferh CAN-A A8 {5 B 250 kbit/s, CAN-B
F49 38 15 7 25 O 500 Kbit/s , 155 38 5 12 25 A ik 2 B P K
BRI N BRI K . CAN-A 5300 4L AT &R
GEEAT R | il AR R SR B AU SS H ; CAN-B
SR GE R T EE I AC EL
2.3 RRANEEERIZ T

BAZ) A2 0 5 A B2 ) . R X B A B T
SCREAER N 5 ] AR SCIG - 6 s T L 4
T 1A (Electronic Scanning Radar, ESR) ;1 H 4= 5 Hij
R HEA SRR 2R .

*2 BFARTERELRSY

S8 W fH
A% Hz 50
e KAG 1 125 /m 174
FE ) +10
HHT 2R Hy 50
Hr 5 X [A] fm - 57! -100~25
A 1) 2 5 5 2 A0 I 2 1 AR I8 S 4R R

fi] 2 1), AR S 56 45 3% F Mobileye 630 B H %1%
SR G 4 i R el R A R o 4 T T ) A
] £ R AR AR S EIN L 3 R

*3 PEBRLERSH

ZH BUA
152 R 5T /pmxpm 6.0x6.0
AL /dB >55
AAARAC) 100
Mg 7 /V - lux”! 4.8

24 BEHEHET

HAT, 520l A2 5 1 42 3K W 3 15 P AL 4
DSRC FI LTE-V" (Long Term Evolution—Vehicle)
5 2 A KA 0 A5 02 R N S DAy P 4 A L 8
2 I IE W] LTE-V A% T DSRC A 57 ) 9 38 {5 48
il BAER —Jo By Al S s s o B, A G
B PR LTE-V AR @ fE . VaX Gl {5 1 2
A5 B Ab P 2% (Telematics BOX, T-BOX) 1E & fifi £
AR A T B 5 RS W) AE P B OBUYZMO,
H PN E Linux &4t , 7] 38 1 % 42 4P 7¢ (Secure Socket

Shell, SSH) Frsis ] | 8 2L 380 15 A0 N 25, LA R AN TA]
A8 M5 75 2R o BAB AR 76 4 5 A 1% 45 4o il 4 4838
& T-BOX, T SEEE V2X A5 o

3 WEERIIKETERERSEIRIT

31 SERHBRERA

ARSI 5 R B A a7 ek nl Ul i
Yy S WO SRR RGO AR 3 Fr o o AR SCR AR
R G B S B JENZ R E )R 4
AR RRJZ A RGBT X ok A
Kl <2 B VO R PR AR s HEA T BA A AR
G S ] A (8 AT, AR S B AN [ A 42
i 7510 o A o) S0 B g 5 0 R i AR g S 3
R PIAT R G, IR RS R B, e
BAB AR R P PR B Bt A o o AR i R o, DR R

5 AR A5 B K% BB A2 B R L S A %

ML 35 A9 S H.
At :
[ [ ersmn) s - gg%f; !

&mmm\\imAm\\ﬁ%n%\ ------ | R
[Cace | [erce] [Ceo | [ioe] | mow ]
R A Bt B

K3 B RGN RGN
A E N AL R A ST R YSRGS N
BAF B AN BAE A A5 5 BORZ A3 RO RE R

%E’Jﬂnﬁﬁl JEBHR A ESEEANEE HES
T2 TR A A R 5 RS2 A0 45 A A B AP
FREAT RIS S D RE S 55 5 42 1l J2= A 4 BA S A 2
JIT IS0 T AR N R ] A R i, B A g A 4
(Adaptive Cruise Control, ACC) . /3 [F] F 1 Nz 38 fii 22
ﬁ?U(COOperative Adaptive Cruise Control, CACC) B
WA (Cruise Control, CC) | 4538 & Hh 4% 1l ( Lane
Center Control ,L.CC) .

PR B 2 SR R AR A W B i Bl S 4 A AT

LAY PR S o ST PR R I 4 PR
e H B BB AT RS AR I, PR E R
15 IR S H 40 0/ 65 ZhRE S 5, Wi fa ()

2023 & %108 | 31



TR, 45 T RON ) AR F 5 B0 5T K

B0 A B SO G BREESS . A o A RIAEBA S 4
5, AR AN A BAB B4 4 A L T A B 4 7 A
LA BN T2 10 B0 BA S Sk 2 5 BRBE 4 RIVEA ) B
AR B 2 BT RE A ERBE 4 . BRI DI REY A
TEEWL N AN IR E AT B4 . AR 2
5 £ 5 D) RE T 5 BRIV el W7 24 T 2T A
SR, S8 FICAE T SR W BRI A ] e R T Y
FEh 7 1 5 L R NS A PR L o

BRIES
§§%i§:§ﬁ%ﬁA
AEAZ AT SR
i (] [owr ] [mes]
(Pv——— 1 —
= o B
LA ﬁfh%wﬁﬂﬁmg o Bl
=S

o
| o ) )

K4 YORZHH

K MR T 7 A 3R R e 248 2 T 3

a. Al JENE . LB RGER 2R G
IR TGS BB DR s, U AR PR 2 B
HENE ()4 ) SR s, AN DO RS 3R R R 484

b. iR sl U . BB ferh, ek
A VR A A 0 5 I B T R A SR i T S
I ReG sk
32 HEZTEESBMEEIT

BAF) 25 0 7 2 5 B O3 it H Al 4 0 4 1 7 i
ZEH. ST B AS H)RE B, WE 5 PR . BdEAC
HJZM 2.4 TP EAE T-BOX REESEI, A4S
Al 2 18] 22 B AR A St 4 2 A B S 2 A ()
P pRIZH BAFE 4 (HRRLABAEE 4 fildn, S A
YNGR NN O KR s N N - B N
ENEb S YNYNECE/ R TR PN AT ) 1 S 25
R BAAE S AR S A BN G5 Kk B A
2, B FEARYEFE A SR I 42 i SR g

ezt 45

A
FI 51 4 A9 25 8] B

PAEEI Y
PELABAE S

R s %

ABNFES
A BN ID

K5 HdmssmfE Bm
TR AR BN 5 28 ¢ i e ) A 856 45 8 0T i

R | BEEIERRE

HER R BRI R 2 H G RO 3 4 7
e NS S BT P ) AR
7 A 7 5 B 1 L B R 4 Sk 2 B K
Ay Ao H9 0B BRI 7 S B 3 1306 A
ST SR 1 R R OB AT A
B ot B T S A B KB, A B, R R R
7 I B KR AT
F4 BAEETIREAEIE

B0 -2 R 0 2 fFBEX
A, I BB
A F1 RO A
A, 1 B A T M
A 14 e 2R e A
A R S R 0 P
B F1 4 5 i O
B, I 5 MR

33 RREEFIREZIT
AR SR Yol B 78 37 5530 B R R 1 R O )2 4 o O
W, 43 A AR A ZE A B BRI RS E AT
3.3.1  ZEARAIBA
ARSCTT I A AT i S s AT 6 FlaR o 2
FRLL N R G RS D 2 6 25 A AT 3, B4 £0 ok
H 4, B0 5 & A BAHE A5, 5 AU B 4L A
B4 AT 2 [R) 2 e e A GE {5 e e 4
HEAGE ARG B, 2e Ak 82l B B % 2k BA S AR
SEATIR AR 1RTHE , 28 0V 42 A 000 I S AT 2 5 R
B 2 5 52 LA SR AL BA
(e )
r%@%%ﬁ \ﬁiamﬁ#)
RTINS
““““““ (R EmEA
\\Viﬁfﬁﬂﬁﬁ%
o
(A )
\»%%ﬁ%//
o
/ﬁiﬁM%%>

Fl6 g BRI il SR ms
332 FEHIABA
ERIPNYNT5- % &b i LR =R PN Ny
AFREATA G, S8 A BNt B . A SO
() 2240 BAE T SR A 1l 7 B o Y 2B R
AT, B 5 25 3% A BAFE 2 2 A S 225, 4ot
ENEFEWNIN NN i EE S NS R RN NN



TR, 45 T RON R AR F 5 B 5T &

DA A LS, 22 A R R 2 ) R ]
B BB AR E AT B BB S, A A (R O R B 4

ZISEAEABA o
GA?IJ%%%EI)

e -

IS INTR S ﬂ

_________ ! \
BB fi e

\i&/\@rﬁiﬁ. /

S

VNN eiky b
ﬂA,ﬁ;HEEEEE%/

Q)\ 5 *5%1?5591)

B 7 A A I R

333 BAAIRREA T

BA B B o A7 3 b 55 4 BB 2 5 LA AH [ 7
B RREATIE . AR SO T Y BA B RS A7 3 4 ] 5K
W an /&l 8 o , BRI Ab TAs e 7 BRAS B, RS Sk 2
ARG, BRI N HAR R f o IR A . 4%
IAZ 25495 AR ] 38 3 0 3 A 7 3, O S sl B 5 BA B
A 42 e 7 B 5 A R 44

BAFIREE 7L

N /

A 4

SEI HHT AR A

B8 BRI A7 gz il S s

34 EHIEIET

[ A OC T i O\ 4 5 A B 5 2 A 1
B AR S B O TR AT . 452
G3 R GNm FE  ERE 1 E Gh AR AL CACC
ACC.CC, R 4H  LCCo GhIm bl . CACC LAk
JEAG B AR AR BAE MR HI A s ACC LA
=R A CC LA 2 3 B 1R A .
CACC yfa e MR GE i ACC A, e A ST
CACCAE R BRI EA TRl 1 i o

AR HIA CACC 2R H 2255 BA B A4 i 4 — i i
%~ iR Bfi 4% ( Precessor—Leader—Follower, PLF) 21 {5
FrFDZE AL, AF) BB 4 W] SRR 4 5 S50 4 AR A

{58, tE 9 FR .

N\

®+— @ — @—+—0 — @0 — O
FE9  AHHEAS PLF 8 {54 bl
CACC ) 38 3 = 42 1 A5 BRI 4 5 4
A4 B AR SR B TR A F il A LA
GRS A T AR A T . A RIS G 10 s
T e S PR 4 8] 5 20 B 2 (] B 22 {8 e /E R PID
2 S e ) A - T BN a0, SR T8 AR
SrIEEAR BN B EE v, o W 4R 1, R i AR
H
l,.=ha+hp+l, (1)
2, by TN E R E s 0, R U4 IR J3E 5 b, S S
FHGo A ;1 /N

—— _ll_ —— G PID Ages o) G L _Udes__ >
[des

K10  CACCFhifiny

ARSI - 15 2R G BA S 458 ] 5 A T 2 3
BIA B, B LAR G5 07 SRR 5 T 8OR R AT
(1) PID # il k"

TE A BRI B b B7E R E A AR R 5T L 8
{5 & Jo vk AR, IR e, AR SCR A ACC L CC 35 %R
CACC 2o EAHHG I A5 1 I o

TE L3R ) 45 1 v Ayl S BA A A DR et AR
T GPS {5 5 1 BULE GPS 155 85 25 I kAR 2 A Sl
2R SCAHE o A B R E 5 7 (Road Following Method ) 5%
IRBNFN G A AR AT 3l o BB A S ) 45 )
K 40 #R 25 (Pure Pursuit) B35 WnE 1178, LA
BRI A ST AR BR FR e AR T I Ty ) S Y
TET7 ), ZEARTG T3 A 38 [ O B A TR

Y B(x.y)

N

BT SRR ] [ B
2023 & %108 | 33



TRENE, 45 S T RO 4 0 S F S T 5TF R

T ] G
L=x"+y" (2)
r=L*/(2x) (3)
8=2x/ (4)

FH, Cogy) A FHUAR A AR R 5 L 2R TR BE 25 5 r S AT 6
A8 8 IR AR
Ry SR fif TR AR AR AR a, T 8 A 40 T A S L
ﬂéﬁy%tﬂ :
x=C,y’+C,5*+C,y+C,, (5)
Arfr, C oM E B MR C, B RS C o8 45
T £ 5 Co M AR BN AL TE L Y IR
PRI SR FH 845 S SR RN 5 Z8 SR Aty AL b A5 Sy TRIHE
HLU PG B2 L5 TR s AR bR y AH 22 /N AT
T LACHS y sRAG IR SR A b
x=C,’+C,I’+C L+C,, (6)
P R (4), TR 386, K 8 % A 2k
FEPAT R e ] 58 B P A
TEA R SEPRA T R T, B H LR Sk 25 B
) 4 18 2 5040 o ok I T BB A T AT 0,
W A SCEE T T LR A B e RS S —
]2 T 840 %) S, B 12 s

IR S0
K F W B

PRI ST
SR JFH B A

LillEve
Bt i ik

L
itk
B2 SRS Bl o (R R A i A

4 XIEIEIE
4.1 KIEi&it

K FH 3 RO 4 A R A SR B 5 LR AT
A4, N 13a s o HA 428 1 R 4, A2

T3 S BRBE A . T e B A an P 13b~13e JUT
No

(a) f B0 A i e 25 21
34 | REITRI

(c)ZEKPHIA

AN

(e) 1 H Rk

(d)T-BOX
I3 (R e e 4 3 R i 4 B
IR 2 R ELE S A E A, B K 95 m, WA
14 7R o O AR UGHAT 424 A 440 A BA (B
GIFEA TR .

s

B 95 m

M5 4%

El14 G
42 RWEREFH
SR 3 0 26 1% R RS R 4 1 7 ) B S
X A AR BAAN P i B8R AT B, '3 T 255 A )
AE S UE 7 50 5 A SR g o B, B 42 () R A
K15 & 16 IR .
O~t, I 2] : 3RHGUAL 42503 F AT
¢ B 20 < AN 38 % % 2H BAFE 4, 240 2 B A
BAFE4 IEAE 4240 1 [m] 5 20 BAJS TF I fn ak
£~ I 2]« ZE 0 2 TR A 3, T2 PR 4 A R R Gk
BA IR A7 B 109 28 (W) B, B S 2290 1 22 5 424 2 O
BN R EATIE , 58 A ZH BA
1, B 20 < AN 34 % ik A BAFE 4, 2240 3 B A
BAFE A IFAE 4240 1 [l S A BN S FF IR fin ik
ta~t 200 A0 3 R ATk, RS 0 2 4
[i) S 6 2 BA S RS A T B I B (W) B, B 3 9 4 T R
PSR EA TR, 58 A ABA
ty~ts I 20 : 3G 2H L B ARRUE A TR



TR, 45 T RON ) AR F 5 B0 5T K

— A1
- - T2
43

it ity ity ‘
0 10 20 30

2050 60 70 80 90
A1) /s
El 15  BAS 44

60 70 80 90

0 10 20 30

S
16 BB

DR SR 4 4 1 oR T shad 4 7 =X, HLe [ 2k
HHEE A, HOICR RIS 4 e S AT . PR
ERIE IR IR ZE K 17 PR 1l 45 R bE
ez (A By R R 25 | T P 15 22 B0 X e e 7 Bl 56
e R FEAT M, AR A R R 22 X 8] A —1~1 m, 3
JEIRZE X[ -1~1 m/s., RZEX AL T AF) R G 1R
ZN YL, BENS R A i SE I A R e AT .
B 17 a0, FESE 48 s, 2440 i 4= 22 0 725 3 it o
SEAF Y, PR R it A R B 2 AR AR, I RE WS 7
SRS R A SRR E AT

— A2 - A3

NS}
1

AR PR 2% /m
(=)

2
< . ~

3‘0 4:0 5‘0 6b 76 86
o W fi) /s
T — G2 -3
g Ir - .
H ofr
fa
-1p
H_y ‘ ‘ ‘ ‘ ‘
20 30 40 50 60 70 80
Hifal/s
E17 BB FR AT B e 46 R

5 ZEFRiE

AR SCECTH I T & 1 kT LAl 25 Bk i ) 2 e
WIS, S T A Y R S5 2
UM TR RGP R S S D RE Y R
) W7 25 00 P PRAT ) o SR, S B T A A
WAFIRe R U, R ARG R & T
PEBRALRAE , (%7 & B & TRESR a9 R 1, 5
THAE I 2 RE S 5. A SCET 3RO 4

SEINC TR RE IR - A - 5 A A, O HLAE
FLFE HIE 5 Y S8 PRIE % 50 R OT R T A A S
AT 2 2 2 D) RE Y st A B Bk, LR 4 i
ZEAE£1 m/s N o IRIREE R % ge T 6 H 2
il A S DI RE , BB AL 52 242 ] SR Ay X 6 6k

Bris

ARWETE TAE 2 5K A RBE 7 G AR
&I H (45 52002209) BB o AT TAEZ IS
74 5 RE 1 5T N SR T O 4 TR A (G 5
KFY2210) %80

& £ X W

(1] ZEsesd, #— L, T, 55 BRIV (ICV) HoR
B % R BUR B B e 0], IR & A 5 T RE SR i, 2017, 8
(1): 1-14.

LI K Q, DAT'Y F, LI S B, et al. State—of-the—Art and

Technical Trends of Intelligent and Connected Vehicles[J].
Journal of Automotive Safety and Energy, 2017, 8(1): 1-14.

[2] WILMINK I R, KLUNDER G A, VAN AREM B. Traffic
Flow Effects of Integrated Full-Range Speed Assistance
(TIRSA) [C]// 2007 IEEE Intelligent Vehicles Symposium.
Istanbul, Turkey: IEEE, 2007: 1204-1210.

[3] LIY F,ZHONG Z Y, SONG Y, et al. Longitudinal Platoon
Control of Connected Vehicles: Analysis and Verification
[JI. TIEEE Transactions on Intelligent Transportation
Systems, 2022, 23(5): 4225-4235.

[4] LI D R, WU S B, LU J X, et al. Platoon Control of
Unmanned Tracked Vehicles Based on Distributed Model
Prediction[C]// 2021 China Automation Congress (CAC).
Beijing, China: IEEE, 2021: 3549-3554.

[5] ZHANG Y M, WU Z Z, ZHANG Y, et al. Human-Lead—
Platooning Cooperative Adaptive Cruise Control[J]. TEEE
Transactions on Intelligent Transportation Systems, 2022,
23(10): 18253-18272.

[6] LEE H, PARK J, KOO C, et al. Cyclops: Open Platform for
Scale Truck Platooning[C]// 2022 International Conference
on Robotics and Automation (ICRA). Philadelphia, PA,
USA: IEEE, 2022: 8971-8977.

[7] LI Y F, CHEN W B, ZHANG K B, et al. DSRC Based
Vehicular Platoon Control Considering the Realistic V2V/
V2I Communications[C]// 2017 29th Chinese Control And
Decision Conference (CCDC). Chongqing, China: IEEE,
2017: 7585-7590.

[8] k., BAFEAE, T B, 45 . T &A% 9 DSRC

(NEeH 41 51)

2023 & %108 | 35



B, A T IORFE N R B LI &

ZRPEREIL L

Control Mode for Semi—Active Air Suspension[J]. Journal of
Jiangsu University (Natural Science Edition), 2013, 34(6):
637-642.

[5] Ardnde, Rochs, ERUR . BT i s A Rere L i g

BRBOHITEN]. & TR, 2023(6): 33-35+62.
YU P H, XUW T, WANG Z Z. Design Method for Vehicle
Suspension Based on Electric Vehicle Energy Consumption
Optimization[J]. Special Purpose Vehicle, 2023(6): 33-35+
62.

(6] FL, WARSELAE. . 92 T Ol ) e SR 55 5 L0, 95
T2, 2015, 37(5): 549-553.

LU F, CHEN S Z. Modeling and Simulation of Road
Surface Excitation on Vehicle in Time Domainl]J].
Automotive Engineering, 2015, 37(5): 549-553.

(7] IR, b, £, 55 AR HL i sV A4 ) e e
VERCBE T KPR O A 73 (0], 5 R B TR 4 (A
IRFL2AR), 2021, 35(12): 55-62.
GAO Z Q, YANG K, WANG J, et al. Matching Design and
Ride Comfort Optimization Analysis of Torsion Beam
Suspension for In—-Wheel Motor Electric Vehicles[J].
Journal of Chongqing University of Technology (Natural
Science Edition), 2021, 35(12): 55-62.

[8] i . VRAEHE M Ab 5t HL Tl 1 jiAt, 2015:

203-204.
YU Z S. Automotive Theory[M]. Beijing: China Machine
Press, 2015: 203-204.

(9] R L, SRFERK, X SR, &5 . AAEHE R e AT

i RCE SHAERESI L] Al T AR A1, 2017, 33(2): 61—
72.
HUANG D S, ZHANG J Q, LIU Y L, et al. Improved Active
Disturbance Rejection Controller on Suspension System
and Tis Performance Analysis[J]. Transactions of the
Chinese Society of Agricultural Engineering, 2017, 33(2):
61-72.

[10] MIRJALILI S, MIRJALILI S M, LEWIS A. Grey Wolf
Optimizer|J]. Advances in Engineering Software, 2014, 69
(3): 46-61.

(111 5K 758, W H A . B T4k & A 90 IR HL ] 19 GWO-PSO
BE. BB R A2, 2021, 45(2): 164-170.
ZHANG Z H, JIN Q B. GWO_PSO Algorithm Based on
Social Rank Elimination Mechanism[J]. Journal of Nanjing
University of Science and Technology, 2021, 45(2): 164-
170.

(RER T )
R E] H 1 2023 4E7 H 22 H .

(4250 35 1)

5 LTE-V Il fEEREIIAAI . ITEHAR, 2020(9): 14-20.
ZHANG X R, ZHAO X M, WANG R M, et al. Research on
Performance Test of DSRC and LTE-V in Closed Test Field
[J]. Automobile Technology, 2020(9): 14-20.

(9] SR FET, ) 5235, 103, 45 . B REIA 4 i i sh LR S 4%

WA FE LR IR ] ¥ & a5 RESE Iz, 2021, 12(3): 279-
297.
CAT G S, LIU H J, FENG J W, et al. Review on the
Research of Motion Planning and Control for Intelligent
Vehicles[J]. Journal of Automotive Safety and Energy,
2021, 12(3): 279-297.

[10] PLOEG J, SHUKLA D P, VAN DE WOUW N, et al.
Controller Synthesis for String Stability of Vehicle Platoons

[JI. TEEE Transactions on Intelligent Transportation

Systems, 2014, 15(2): 854-865.

[11] IR, 2545 . 35T LOR W PID (198 fiE
ER RGN B IR P 0 ()] P4 H e Y
(3): 346-354.
ZHANG X Y, LI J. Lateral and Longitudinal Coordinated
Control  for
Tracking Based on LQR-Dual PID[J]. Journal of
Automotive Safety and Energy, 2021, 12(3): 346-354.

[12] LAL D S, VIVEK A, SELVARAJ G. Lateral Control of an
Autonomous Vehicle Based on Pure Pursuit Algorithm[C]/

IR R BT

HL 30
fEZ# 4, 2021, 12

Intelligent—Electric—Vehicle = Trajectory—

2017  International ~ Conference on  Technological
Advancements in Power and Energy (TAP Energy). Kollam,
India: IEEE, 2017: 1-8.

(T 8 B

BRI H o 2023451 H 28 H

2023 108 | 41



