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Abstract
With the rapid development of intelligent and connected vehicles, Adaptive Cruise Control (ACC)
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systems play a significant role in enhancing driving safety and comfort. Based on the classical Opti-
mal Velocity Model (OVM), this paper proposes a weighted optimal velocity car-following model
that incorporates historical headway information. By introducing a weighted adjustment term of
multi-step historical headway, the model enables the vehicle’s acceleration decision to depend not
only on the current headway but also on the trend of headway variation over a past period, thereby
effectively suppressing traffic flow disturbances. This paper first derives the critical stability con-
dition of the model through linear stability analysis, and then conducts numerical simulations in a
ring-road scenario to verify the correctness of the theoretical analysis. The results indicate that in-
corporating historical headway information can significantly expand the stable region of traffic flow.
This work provides a theoretical basis for parameter optimization and control strategy design of
ACC systems, contributing to the improvement of traffic flow stability and efficiency in the absence
of Vehicle-to-Vehicle (V2V) communication.
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1. 518

BEE IR m B Rl . IR LAY, ek 2 Bk 4 Bl 32 4t (Advanced Driver Assistance Systems,
ADAS) IR T R £ sz AV % O HEAR . 1B ADAS G RER 4, [ IE R 4% il (Adaptive
Cruise Control, ACC) Z 4t ot 25 3% [ S BN A5 A5 2L (BT 7 ZE A PE B L T8 B ARG 67 ), 7RSSR
AT R A b, BENS S B A Ik R R AR 5T B S AR S A N R R DR e 4
PRIEPERS, WAL SRR [1] [2]. WEAERE, ACC )iz M T sl e . 127t
T8 AT R FRE R AU R L [3] [4]. NURBFE N AR H AR 22 S IR, — MR AT 7T 43 R 2 A A
TORARAL . 2 WA ROREE b1 25 AR SRR A, 2% R OK & R R B AAAT T AN 5 8 S0 2 1) MR AT
N, FEFOTIEER AR (8] B80S, QAR IR A Sl 1R [5]-[7] SRSl =AY [8] [91 i
SEARAY[10] [11]s OV D) 258 38 AR G b B AR I AT S, BIE TS AR A AT AR ELVE L AL, LA
FUITEAERS AR (8] BB, BAE O B S HUE AL [12]-[14] A0 ER B AR Y [15]-[17]

B %5 ZE 1 (Vehicle to Everything, V2X)HARRGE & g, v IRl 1& S A2 i (Cooperative Adaptive
Cruise Control, CACC) 4=/ i1 i 2 it 52 il & 4t (Intelligent Transportation System, ITS)SZi 3RIE #
HABERPRSE S, R Em B S . B CACC HARTEEHIE TR /1. il % e, @R
e VERI RS HEBOT TR DU, (EARAEE— 2 JRBRE: CACC RGURHUR A 545 1) LA R AR AE IR I8 (5 %5
BEROAR, T X SR A B A FRAT T I % 22 Bk ik - 160, CACC 2 Gk g 1 2 AR M5 42 42 (Vehicle to Vehicle, V2V)
SRR, RN, EAAEARSAMT, FARR V2V B LB, $E 25 5 R0 Al 8 15 d A4S v 8k Gt
HHAEIR . P48 Bk f 2 il 5] e th4h, CACC ATl i V2X HiR, A RN E K, TR
FESRARKEM 171, B iR 2 B SR X TR AR I — A, PR A 2 $ 1 S G o i B Tk 5
[18]. TETCIEHAT V2V B8AE IS IL T, A TR PG s 22 (a4 5 S AT I FE s, 2 3 G o A8 il i AR
PE, 4% ACC 405 1T 7 2R 2 A1) 22 A B R (BT R, iARAGASEZY ] DAYETE AT RE ) ACIB %4 &
YRR E VT TH B 4 S CACC BRI M RE

%

DOI: 10.12677/csa.2026.164123 206 T LR 58


https://doi.org/10.12677/csa.2026.164123
http://creativecommons.org/licenses/by/4.0/
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ASCRIAR BRI« 58 2 W/ BT INBUR LR L 1) ACC ZRaitsi AU s 28 3 15 AR AU AT
LRMERUETE DM 58 4 AT EUE I R MERE VAl s Bea, B2 5 WA SC AR REAT BL45 .

2. BT MWEMRER B EM SN ERREE

1995 ¢, Bando [19]4 T- 255 S AE 4= AT B A2 Fhow iR LT BE A5 18, B 1 SRt ad FE AR Y (Optimal
Velocity Model, OVM). ZERTT iR AR T — I [A] 254 AR sk F52 B ok T 24 138 2 15 e )38 FZ (Opti-
mal Velocity, OV)Z [E] I ZEH, RO ASE R — A BRI TAE, Jyita KR BRI AR iy i 7T 52
SE 1 AT AR Z R BV SR . A W] AT B 8 A R o

a, (t) =a[ Vo, (A%, (1)) =, (1) ] 1)

Forbt,a (1) 15 v, (t) 902 5 0 BRZETE ORI RIS a NI B R U REG V()RR
FAFE B, TS T A, () B 33 0 BB, SEHE P — PR I S T B Cn  TE U B0 e
RV T R T FE v, (A, () K, (LA 7E LB

Voo (A%, (1)) = V’"T"‘X[tanh (A, (t)—h,)+tanh(h, )] )

Horht, v FRIROKEH: h FoRZ AR . OVM i — /N6 B 1 0o 7 FE SRR R AT 30T v, 48
V2 HSER Al WGBS 24 - BB BB, HAS R M. &
AT LI A LKE g 2 2 8] 08 45 S SN SR L L R 8, i R T AL I e 2 £ 1 3 o 348 2 0 R B A

a,(t)= a{vopt [Axn (t)+ ﬂi%-(Axn (t)—Ax, (t- bz’))} -V, (t)} ®)
Horr, g OB R KL, W] CAER AR B ) FULAE” BCACAZRN SR s ¢ R X RAE IS
G IRD R, X AR K AR RAE R ] N OO B R (g g st 208k, psE 1 i sefE B IR 2R E, 5 7 36
HIBGCAZ K N7 o 2248 OVM BER AR 24 BTN 20 (¥) 25 Sk (AT BR A, () SR e R, H2 T e
e DY (B ) ) RO 2 O S RSB0 SO, R e R K [ S A R A R A e D
R SN, BRSO T AT A B, SERE S5 1L 25— Bun IR A O e [T BE AR B 3 . X
P “TCAZRNL” BEAF A NSRS G AR —— 5 B SO AR A AR 1R 25 LD A I B A 34 (B S I
BB B ) AR A, AT AR S S UL AR AR S

2R A R AN UHKERE 21 AR IR B A SR MR AR JE b, 7R 5 S BOL N sk, 5
K CURIET” o RACERLEEARN Ax, (t) - Ax, (t—br) X —2 M8, 7T LURJIR 2 0 B 7R KIE R 1EH
A, ITTHRRCR BURMA T, BER A BN H R s AR TSN T IRE R, FMARG sl
JeAE S, A3 B SOE R AE 5 78 5 ) AR T T DR RS , BN bR “ 1 4 - R Bhise” 17
PR-TH AT L IEAT e ) AR E T«
3. IRMARE L MREM

S P B A AR A o S AR AR P A R . ARV R E M T I O S5, IR
TR TR B AE 12 030 T 2 SR FBO A IR A o X T HA 7 S 12 R R A BRAAETY , RBl f%
TR A 32 2 [T 52 20 R4 45 2 R o A0 A BRI A TR 30k AT 2 P AR e ik 2 A, 45 B2k A 1 IR
PR\ Sk 4 1) 4 135 SR DAL 68 S8 I A S S R P AR P o ASHERS S
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dAX,
T =Via (t) —Vy (t)

X A(3). A 3(4) 7 HIE Laplace A8 v #5243 7(5):

L)y ) [, (5) 4 3, (5) ) [ )
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A ) R MG (S)
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L, N

RGBT N BN S AR E FORIFIWT KA MEBRANRBIE R a KTET A
MG FHE RS, S @R EFaE W, ATEM NI RER R0 R E REBE RS a DTl FHE, Hhah
R BOR B WA 2 BB o 1A VE SR A TE I 8 7R T AR S B0 A @ i AR E 1 1) 5 B 5«
/\lEPEl’J(N +1) fr -V (h) HBL T P sE I BEAE B R PR BT . 2 S0mA R 8 B 9 B 2200 7 s 4 1)
HEEER, aXA)F a2y, (h), ERLE OVM MG rEF M, RWA R AA RIT 1 HE
PE; T4 B> 0B, FRuE AR LY R, Bl AP SRR ARG A B TR @i miee . ik, H—A %0t
PRI T N5 ¢ () 5, UeBHHFASRBORR Ny« BB A2 @ 3 - P sl i i) 28508 .

1 FR, FEARERARI (A [RIRE © &, B G HOT SE i 2B N BN, REE R AL a 1T R
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T e P AT I RN, IR RAE N S RGN, {8 obr BERE, FRE I FEIER
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AR B RTAIA d Dek PE RS AR AT BB L, SR AN R P SEIN 2050 NSRRI TR AT R« XA
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M REREIE, € B UL AR EE S5 AR OVM X AT R AR & 1t B A S 2 IR THE .

PiEAEON K 400 m MR RAETE, 08 B S) oA 100 %, RO 22 kimlE b, = 4 m, R4S
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