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Driving safety spacing strategy of ACC system based on driving characteristics
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[ Abstract] This paper proposes a safe driving distance strategy based on driving characteristics for the design of the ACC system.
After analyzing and comparing the respective pros and cons of the current CTH and VTH algorithms, considering the driver s
dynamic following characteristics, the design of VTH algorithm is improved. Under the Matlab/Simulink and Carsim co—simulation
platform, the upper—level controller of the ACC system designed by the classic PID control algorithm is used to focus on CTH,
VTH, and the improved VTH in this paper to simulate the compound operating conditions of steady-state fluctuating speed, rapid
acceleration/deceleration, and constant vehicle speed. The results show that the improved VTH designed in this paper can obtain a
good balance performance between the traditional VTH and CTH. It can not only respond quickly to the sudden changes in the speed
of the preceding vehicle, but also track the expected acceleration with a smooth and low acceleration to ensure comfort.
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Fig. 1 The role of safe spacing strategy in ACC system
SHE G T FE RS A /N[ B 2 o A ) S
HARFNERY T B BT 42 Sk I R ) 22 4 (] e SR g
LA KeA; N[ BE 55 % ( Human Factor Distance ,HFD) ,
B3k I PEAE AJRAE [F] — 208 AT B A S
TR 5 0 2 S S 0 3 3 — T e )
o BT 1 S B R Y ] B 5w AT 43 SRy 1 E 4 Sk
A iE ( Constant Time Headway, CTH) % I F1 7] A% 75

EEWE : L3R E AR A3 AR T 0 19 BOBa B IR BN B 19 A2 S SR W58 (197YB012) .
BRI i T(1974-) , 55, BRSEIRIT A LA I, VR4 52000 TR BERIBE IC , BT T5 1 IR BoR G RE R PR il
BWHERSE TR (1995-) , 55 WL R ge AR , WP 05 Il BT REIOR A4l s Al ) at(1996-) , I, AL BF 5T AR, RS

Trla BRI e
YR EEA: 2020-11-03

YT EXREEL ¢+ 44t 5 5 A



1

LB #E ( Variable Time Headway, VTH) 3Kl .
1.1 [BEZEKEEEREE(CTH)
o SRR T OUL S 3 53 47 A 4 ) 2 A B B A

4,

x,,m:)\](vfz—vpz) +thxv, +d,, , (1)

Hor, o0, 000 FRRN B MBI A, NG
Wit RIS RE T TR E R S8 th R TE e 4k B,
—IBUE N 1.5 ~2.8 55 d,,;, BEAFHF P EHK
JE R Il e /NEE RS, — R 4 ~ 6 m, [ ACC
AT RE R AR WS 4 R R, T 2 R A
KM A (vf —vy) BBRIERGATS

Xy =th v, +d,, (2)

R (2) AT, AT L A RlEE S B 4 F EU
L, A R A ZE SR B IR oh | SR AT 4%
AR R LAIE FE A3 45 0 O, FH Lk 4 PR 24 5 48 o g
[ DR I 184 M0 ) A0) 4 B T S B e . (L 2R A
RV AL i S LSl 1 A b HA A ) LB E Ak
PR SRR A= 0 itk ke J7 58 AT ARAHAR s 1 sk
JEAE, PR &3 B AT
1.2 A4 SLAtEEREE (VTH)

55 CTH AN[H] Y2 , 72 VTH % b, th AN PHREF
AN Tk B A TR L %) A 55 3 A7 A RE L Y A2 Ak
Broqua'*! A g % Sk i R 55 246 8 0 45 06 R A
WS B AT G 2 R e A v i S
BAARAKAT S

th =X, + Ay *v,, (3)

Hor, Ay, Ay SEG AL B 40N G, UE
FeBIE 2R o

Yanakiev 25 A YRy 1 1 FL AT 4 M AR T 4
LA BB T VE ], BR AT SR

th =t, —i,*v,, , (4)

o, v, FRARMXHEE, v, = v, — 0,50, IR
T 0 M E AL

I AR, R TR S AEAT A2 A i e S Y
HE B R T8 —, HETE LTRSS HE R,
i REAT BB AP R RCR (BT 42 R4 T 22 i/ Jsad A 7
i A B U, AR SR A S B

I RO B R AR SR N B R TR, 5
NI T 3 410 20 AR 26 1T 42 B 1) oK ok A2 A
H EEIITER

th=ty—i,*v, —i,*a,, (5)

Hr, 1,1,,1, KT 0 BHL, o, FoniiH

IR WEFE AT A N

MR, % BETAUEER ACC ARG 2 M IERIR 5 157
dv,,
a, = d7t1 +a;, (6)

PRIEA K I R AE (B PR 4 ) R &
B, A K EUS 1
th = sat(th) =
th,.. , ity —iv, —ia, >th,;
ty =i,y —i,a,,if th, <ty —iv, —ia, <th,;
th,., otherwise.

(7)
o, sar(+) U FIRREL th,,, R4 KEFEE I
FRAEL; th,,, F4KATHE T FRAE.

2 TELREBBERMERLET

WX T A CTH F1 VTH 5 W4 140 41 a] 400,
TR EIEBIRIHAE S GTH /N A
SRR G T B B 5 E R AUE L 5 2]
BE B R EE , 2 22 i 2 B RN K 2 ) R B 4 S
B BCRIRAR™ , 2 AP BR G E S A 4AR 5
Jiil AR 1) (E R R N N [ SRR e G taB i Bl
TR 3%, LA RT BE 5 5 B0 At T AU o ik
A7 48 A R B AR WA JFHEBA T 4 2 4 T [E S I K
W . CTH gLk EE 2 BB AT
FHAR I i VTH SIS TE 2 20155 A A %
AR R G OLT s T & e ifh B a ik d It
Wi 1 i N S Ol i o VT O T e~ S = A |
PRAFRMEAE R L VTH SR i Al b1 7otk

TELPR B AT E LA B4
AR DG, [ B 55 AT A2 A % U Y DK, PR
BEAE 4 ] R R W v 5 8 i DY 1Y Bl A R
‘@[10] N

EED) BT 5 R VA 7/

— a 2
S—’Ut+?t,

(8)
v = at.
HI A0 (8) AT A T3k 4490 LAE &2 D B @ DA v,
T ) O 17 g A S O
vo=2-a-s, (9)
i H T A 43R v /s B HE N v, 7
LR R ] P U 3 94T 1 B, D BN a,
DNV RT 45 P 2= 1 T S R
{s/- =v/2-/(2 ‘la,l),
s, =1}§/(2 la,l).
Hor, sy, 2313878 B 4 AT 42 A il 3h 2 1k
AT B PR B

(10)



158 £ B = N R B A | ®11 %
B VTH MR B0 2 R, %o, < o i, L
B 2 T A e, A 0 “T2la T (13)

el sh, B 4 Hsh 20 RS 2 AR o 215
RS0/ =3 Em SR NI O A D AN

Se =S8 78, (11 )
W) 2 4 ] B S
Xies = th * v, + Se + dmin ’ (12)
N#  HlaikE BF IR
_____ e R e
R R ! ! T J." P e
! - | el - [-_ I o I

B2 i VIH K REE
Fig. 2 Improved VTH strategy schematic
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Fig. 3 Co-simulation platform based on Matlab/Simulink and Carsim
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Fig. 4 Expected safety clearance response curve
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Fig. 6 Speed response curve
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Fig. 7 Response curve of actual distance between two vehicles
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