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Abstract:

different mechanisms,

Seven typical car-following models under
including microscopic traffic
simulator (MITSIM ) . Gipps model , Wiedemann model . full
velocity difference (FVD) model., intelligent driver model
(IDM) . S-K model and longitudinal control model (LCM),
were tested under seven designed driving regimes. It is
shown that each model is able to complete three free flow
regimes to a certain extent, and the performance of LCM
is consistent with the cognition rather than the other
models. IDM has the smallest value of acceleration and the
longest acceleration process. Only Gipps model, FVD
model, IDM, and S-K model are able to complete four car-
following regimes, among which FVD model has the most

timely response to the state change of preceding vehicle.
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The speed and acceleration of S-K model are always in a
slight oscillation under seven driving regimes, which is in

line with the actual driving situation.
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Tab.1 Selection of car-following models and parameters
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Fig.1 Symbolic representation of -car-following

behavior
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2amax,n
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vo (24 1) N ARTESEB AT R T 45K ; € P T
B LG AR HAE )N, W5 0 51 BRI
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ST PREE Canié B R 44 BEE— 15 U, 2
9 53 AR AT B0 25z BN I AE R ) X e 0 462
IO HE AR EERA H A A IR ) ) G, B
R, A A 24056 2240 A 7 P12 DR T 228 3 5
(A o7 Agf T A8 SR L E R 0o ek i
AR TR

W - (1)/S"
azz(t+z-n)amax,n(1 v ( ) 761 A“([)/q”(l‘)) (15)

vd,7
S, ()=
v () vnoa(2)
max{zamax,n 2&:"].”,1 _’_U’I(Z)z—”_’_gﬂfl’ 5,71
(16)
R G R SR TR 2B B

i F e i, 2 — o g
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SRR AN 2 Fr
2 BYHRE

Treiber % — AN SE B B EAE 73 M T 6
AT s B N (free acceleration, FA) 22
JE AT (cruising at the desired speed, CDS) | iR 4th 22
17 3 (following the leader at a constant speed,
FLC) | #R 5t 7] 4% N 3# (accelerating behind a leader,
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Tab.2 Parameter’s value of different models

(il SH AT E
hy S 1.36
h s 0.50
MITSIM! 10! ot 2.15, 1.55
' —1.67,1.08
a —0.89, 1.65
- mes 2 1.4355
s, n mes 2 1.214 6
Gipps S m 5.620 4
A a, mes 2 1.1145
Ud,n mes™! 25.0
T, s 1.2214
I e m 1.0192
ZESL IR s 1.424 2
BRIBIRE T 4k
T A5 1k, m 0. 8715
HEA RS T4
rar—" s —17.1579
BRI IRES A X
Wiedemann TP R mes™! —0.2312
Homls! E&B%W}%ﬁ;ﬁ*ﬁﬂ . Lross
ﬁfﬁi;ﬁgglﬁﬁ 10 * rades 2 3.5519
P I mes 2 0.5350
PNk i mes 2 4.010 1
80 kmeh ! H (4 i 3k JiF mes 2 2.554 9
Ud,n mes™! 22.2
a 0.062 6
Ao 0.708 1
FVD Vg, mes ! 33.4
LAY b 19.390 1
4 1.0776
S, m 46.913 4
Vi mes ! 31.0
T S 1.6
Armax,n mes * 0.7300
Qeont,n mes ? 1.6700
IDM!5! . \
Siam.n m 2
S, m 0
L, m 5.0
Umax,n mes ! 25.7
SK R mes 1.3700
pms) o mes 2 0.7300
€ 0.4
L, m 4.0
Vd.n mes ! 30
nax,n mes * 9.0000
. Qemon—1 mes 2 6.0000
Lem A, mes 4.0000
z, s 1.000 0
Su1 s 7.5000

AL) | B 5t /7 4= ek 3 (decelerating behind a leader,
DL) . 2 8 {5 4~ (standing behind a leader, SL) . [f]
Bf, i 1A 80 (start-up, SU) W& SEFRZ 3 A 1 —F
T, it 2 fpi Al 5, B [ B i st DL AR ik

Yrse B 2R 5 T L 780 T (ILER 3)VE M 454
AU N2
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Tab.3 Longitudinal driving scenario design
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ARSI S R, B R ST R I A T R
E A SR E LA G IR R B 4 4k A
223 B RE A5 24N D7 DG R SR A HEA T (HA
HG—251e . RO S 2 IR0 A T oA 2L
SR, BT St R Hean T ED : AS ZEFE T 452 R
TARIBEH BT GBS s 4
SLEIEE/NT 120 m™

PRI S 5B AR W AR RS H IS W 4
720 mes ', A3k A1 EE S 100 m, Z )5, B AR UL
20 mes YA AT 36 s, A3 mes 2N 4 s, 1551 32
m-s U SIEATH 30 s, 7EEE 70 s LA 4 mes 2 A
W 2 s, Z )R 24 mes ' AT 20 s, 7EEE 92
s, A3 mes ™ AYPRE R IRE , L EE 100 s IS Ik, 7
BEN2516 m, BEANH RS T AL(36~40s)
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72~92 )L S SL(>>100 $)4 4T o
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FTLCM A A4 B A PR o X 1 2b i — 2541
Mt , S—KBE RN 3 B2 M 0~25 s — B AR EF7E 1~2 m-
s AT, Gipps BT KA 2858 6 s A B3k i Kk
JE,LCMTE 2 s WETA B e KN .

X FAARTIAE CDS T F BB, 455 & 4 f
Kl 2 af LUE i, Gipps # 8!  Wiedemann £ | IDM
LCM ] LA $i R 28 58 138 o AT . S— KRR A 3ok g
S e P BT /NI R 9, D DR A T L S A
Sxfi— 2 B BEALIE e 25 A B . MITSIM W% A
I P EAWTIRG , R AE T IE P TE e,
5a, ZERBAE (L (1)), 2 4R e 5 — X
], — N R P FVDRRTE [ s
AN 2 Fig HEASE AU IR 2 1) SO B 8 4 73 77 42 PR 224 iy
Y5 T B e e B s eI B, D PR 7E T e et H
T AR Ak ) 2 e I, AN 2 S SR

2 LA K B

— MITSIM = Gippsti!
--- S-KHER

r --—IDM

—MITSIM - Gippst&#d - Wiedemannf 74
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12 - —MITSIM -~ Gippst&#! ----Wiedemannf% %
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Fig.2 Free flow scenario test of each model

T BRI E G RS AR, W1
LCM 7ENNE T4 T iR IE LTG0 A 5 B MITSIM
A, AR AT AT RAp (B 30 S A
3.2 RuIHSEEAENK

TERRIL S T AR A A TR , AR GRR
WL FLC AL DL AR SL 44T, &8 0
PR R AV DL R Sk ) A AR R R 3~6
2

----- Wiedemannt®#!  ——-FVDEHY
- LCM —Ar%E
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I
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Fig.3 Acceleration of each model in car-following scenario
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Tab.4 Duration of acceleration and corresponding
cruising speed

Y40 F s B i LCM 3 B AR Ak o i o H
Pl 6 mIRN, 7E 5 36 s IS, B 42T di s e, P 4= 42
e (A B AR A AR R I AN WTAE R, 2 I i 4 28

i E AT (40~T70 ) A KA T3 (70~72 s ) , Bk

e Jinde WAL/ FERI R
A& /s (mes™) HE/ (mes™)

MITSIM 5 28.5 25.0
Gipps 151 24 25.2 25.0
Wiedemann 5 %4 3 22.5 22.2
FVD #5781 53 29.4 33.4
IDM 59 30.3 31.0
S-K 7Y 25 25.5 25.7
LCM 24 30.0 30.0

XFELS DL KR 6 #4750 AT, 2 B MITSIM LA K&
Wiedemann #5% %1 JC 3 5¢ B SL T4, 3X J& K
MITSIM DA X Wiedemann & Y 43 5l 45 104 s DA K
124 s B 223k ] R AR SR 880, 23 S 242 Kk AR ml A, ik
DB IR o AR SASBIARY A AT U 52 B 0t 47 5
R4 T, IWE 4TTLLE H 7E 0~15 s i £ 8

Gippsti#d
- S—KHERY

— MITSIM
--1DM

35T

30
25

HHPE / (m-s™)

1

1 1

Wiedemann #E A4k, HAY 6 R AI 423k [RI BRI 7 72 s
K EIAAE , Hod FVD A B B /NG 4 Sk Ta) B
IDM BA B K4k A8 B 278 70~T72 s s s
FVD R IDM D}z LCM 423k [RIFE A8 fh 3R a6
AH I 3 MR e T 20 i S I 5 R o

Sk (B LI 5 43 AT, Ko 4% 4% A5 o sk R ok
PO RRZRIEA T B R A T AR ST o

H L 7 AT s XY R R R /N T AR A R
ARZEREHE F S IR 5 AT — R A T R ot
(17~37 s) , AH 5 1if 22 5 B R T A% 42 09 28 okt 5 i)
MITSIM ¥ A B R, IF R 5 IR 3 (40~
70 s) , JCIR T 25 420 e A5 4 DR R AR T ps Al

- FVDAAY
— i

A5

Wiedemannt# £
--—LCM

20

40 60
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