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A new congestion control car-following model with consideration of
multi-vehicles’ steady-state desired speed effect
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(1.School of Information Engineering, The Chongqing Institute of Engineering, Chongqing 402260,
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Abstract; In the background that congestion control is one of key problems in intelligent transportation
system, based on the pioneer work of Konishi et al., we propose a new congestion control car-following
model by considering the multi-vehicles’ steady-state desired speed effect. By using the system control
theory, the stability criterion is derived. To check the validity of the present theoretical scheme, the
numerical simulation is carried out for the new model, and the simulation results show that comparing with
the previous research results, multi-vehicles’ steady-state desired speed effect can enhance the stability of
traffic flow, and reduce the effect range of traffic congestion. Therefore, the new model can suppress the
traffic jam more effectively and make the traffic flow operate more smoothly and orderly.

Keywords: traffic system; congestion control; car-following model; multi-vehicles” steady-state desired

speed effect

s BHE:2017-08-09

BEETH - FRFZEARRF RS RBTH (CSTC2016JCYJA0565) 5t [ 1 5 1 ¥ B3 H (2015M572450) 5 R 1l
BB FH ARG B IE (KJ1503301) 5 T p I+ J5 R 51 5E B 5 H (Xm2015056)
Supported by the Natural Science Foundation of Chongqing Science & Technology Commission (CSTC2016
JCYJAO0565), China Postdoctoral Science Foundation Funded Project (2015M572450), Scientific and
Technological Research Program of Chongqing Municipal Education Commission(KJ1503301) and Chongqing
Postdoctoral Science special Foundation(Xm2015056).

ER B A AN (1985—) , B Bl R R M )5, FEE NS REAC il R &8 . 9 e = h wF o
(E-mail) zhoutong851217(@163.com,



52 TR KFER %41 &

SEBIEC AR A LT R BN EERRZ — F2F T . BT IRECBIIENEBITHL
il s — ZR W R AR 4R R . Hodh Bando S0 1995 4R 4R 9 AL 33 BE (OB, optimal velocity) 3¢
L AL A PR e oAy 2 Mt L AR T L 22 I A B T I A R A A BRI BL4L. 1999 4R Konishi 4EH00f
OV BRI B HUAL A5 2 & B (CM. coupled map) BRI A RY L 12465 1 BE % fifi 1 0 4208 1 TG 48] 2 B 1 %50
AL AL S AR U0 A T S 2R A R e . Bl > 2 2 TS S i B R O vk R 5 ACE] CM R
S0 E o 9 545 174 400 0 1 B - 1 B SR S R B R R L R . Zhao S8 R THT S 4R A X R R BB T
B Ay A ik ) S At A o s o G R R R AR SR [ 10 T8 4 g CMBEEL S fJE . A I 25 2 M 1T S 2 4 M5
STV P LA S IR o B 3t 4 02 B O £ S BRI ) 4 A B AT AR E L AT A A 3 .
J - AN A T — ZR 5 5 B3 ) T A G i I S OR

A T 9 4 RE AR K b s 1) 7 s SRS YRR S IR RS R A s AT /N 1B B 5
VU FL S (HOR 25 P8 25 B B3 2 R N X 2R e sl i oK . FESCBR RS AR AR P B R DA AE S R A B AT & PR, BB
BB AN RIVRR S Y B RO . R T 5 A SCRR 12 i) 31 35 40 4 75 ik 1) R ity b, 25 D8 A A ) B
SR oF A2 3 9 S B — S B I D vk L A5 S CMOBEAY JE BT B4 41 8 2 ) ER G R . A B
A PG 15 B 53008 R AT R FAPE . Rl 7R TT IR 0 B4 PR T X o A R 8 4 B 0 L 34
X B0 3 1 400 P E

1 RS R SR

CM. J8 3 410 1] R Bt 5 7R 1) 22 9 32 Bl iy R Ay
v,(n+1) =a; [V (y;n)) —v, )] T +v,(n) +u;(n),
v+ =0T —v,G0OT+ y,(n),
Koo, GOM y GO RIS ¢ WAEAE = nT BRI ESIE; T R RAEM ] 5o, AV Co ) 235105 0 4
D22 B 58 A S A AR 0 1) R AR R R A T A R B Y e T s s G Sy B BB RS S B
u;(n) =kiw;(n) +kilv,(n) —v,(n—1)],
w,(n+1) =kiw,(n) + ki [v, (7)) —v,(n — 1],
Hrbakis ks kiR ER BIHERISEGw, GOWIEARE 2, H 4 AN RSB 4 H 38 g M 75 42
] SR s ) i) A PR
B CM ] 3 400 A5 84 (Bl o5, Zhao S5 B3 — N0 5 1 IS 45 1B 22 15 8 A A 4 40 o) B 0t 4SS R L 32 B

@Y

(2

vin+ 1) =a [VP(y, () — 0, )] T + v, (n) + kA v, (n),
yn+D =0T —v,)T +y,(n),
ok R R IIE 35 s Av, ) =v, 0 G — o, ) AR LIRS W 25 kA, Go) R FEEM
50 12 UR 25 S, JL B 5 R ) B CMLBEAL B g
TE S PR A8 2 B 53 AT DU BY 8 BE 523l & 48 (1TSS, intelligent transportation system) 38 H 24 5 42 Ji i1
ACH PR R . TR EERRIG SO R E S B Sl AR CM AL 48— A3 TTS {5 8 A9 90 5 ) il 4

A(ITS-CM) . B &K

3

v,(n+1) =, [V?(y, () —v, ()] T + v, (n) + Zk,[vm(n) — v ()], "
=1

yin+D=0v1T—v,)DT +y,(n),
Kbos HUATEMATF ERE s =2,i=1,2,-- N, (FELEEW F T B GBS R AR B4 52 m 1) .
AR R T REAR Gt 0 T A L SR T L X SRR AN B I 5 R A T B A X B T AL R B R
SEB b DA B P N A AR AR P AR R A R R 7 B DR — R B A AP RROR AS AT R  2 A



%18 B OARLE L E RS RSN E AR 6 I I ) SR R A 53

BV . R E TTS FREE N 2 0 51T LR A JS 240 4 10 38 g RS B . Bl SO 25 J8Ai Ja 4 1
A5 25 (B AL 0300 B — % 18 2 % B 5 0 B 45 44 AU (MVSSDSE . multi-
vehicles” steady-state desired speed effect) 30 EE 1] Jr vk . fC A CM BLAY, T 5 — 4> 35 00 4 35 45 il A5 10, fiy
Fr MVSSDSE-CM 5 # , Hiz g2 J5 72

v,(n+1) = a; [V,()P(y,-(n))—v,-(n)]T+v,(n)+2/e,|:v,+,(n)—vo]—mH(qy—y,(n))(v,fl(n)—vo),
=1
yin+D =0T —v,()T +y,(n), (5)
A ) PP 5 T
w;(n) = >k, [0 (n) — vy ] —mH(p— y: () (v, (n) —v,) s (6)
1=1

Ko, GORE i FEXEFEREE; o0 HERMREGHE: p B ERRFFRER T BT 0L 2R,
i ) 1 ER G KRR m JEACEER RGN B 45 . H ()24 Heaviside pR# HAK R
JO 7—yi(n) >0,

H(p—y: ()= @)
T 11 7 —y:i(n) <0,
Ay —y: )<<, RGEH PG I 7 25 0] L A6 N
w () =Sk Lo ) — 0,75 (8
=1
L y—y: ) =0, RGEH PG 06 7 25 0] LU 46N
w0 =S kLo 1) — 0] —m oy (1) —00) (9
=1
SCH U ST 2 A R A B 2 50N X 2 it s Bl Rk 1 R L ) MIVSSDSE-CM fij 4k 2k
v,(n+1) =a;, [V ;) —v; )] T +v,(n) + k(v (n) —v;(n)) +
2&1[7);+[(7’1>_'Z)0]_7n(?); 1(n)—vo), (10)
=1

v+ =0T —v, ()T +y,(n),
MAFA T AT SRS, W, Go W K .
2 RBREMESW
KA SCERL 10 Jp iz 17 e IR, Bk
[v,*,y,s*]T:[vo,j—f—%ﬂ,To (an
iz RS K X QO FERR S E M T T &b AR T

Sviin+1 = a; [ridy; () — v, () | T 4 v, () + k(v (1) — Sv; (n)) + Zk,av,+, (n) —mdv; 1 (n),
(=1

Byi(n+1):8"0,-+1T*8v;(n)’f+5yi(n), (12)
.oy, )=y, () —y/ ,0v.(n)=v,(n) —v; ,0v,(n)=v,(n)—v; , KA EF P IRES FFEX.
Sv,i—1 (n)
0vi (n)
0v;, (n + 1) 1—a,T—k ar;T) (6v,(n) —m k+k ky, ok,
= 0via ()| s (13)
Sy, (n+1) —T 1 Oy (n) 0 T 0O 0 O .
0vi, (n)
dv; ()
6‘7,(77):(1 O) °
83/,‘(77)




54 TR KFER %41 &

EWARGIME BRI G, ()N

z—14+a; T+, —ar;T) '(—m k+ky ky < k,
G, (z)=(1 0

z—1 0 T 0 0 0
z—1 a;r; T —m k+ky Ry, ek, (14)
(1 o =
—T =2+4+k+r.T—1 0 T 0O 0 O

[—m(z— Dk (z— D Far; T k(2 — 1),k (z —1D]/P.(2),
L. P (x)=2"4ax+b,ya,=a;T+k—2.b,=1—a,T—k+ar T,
TIONE B ke SRS EE B by /R <1, R 25 SR S PR AR i as AT R e L 2 B DR O S ) B
AR T8 () ZE 47 1) 32 Sl PR A R B R R . X R BU(EOH

k,:%R(lzl,Z,---,s—l), (15)

s A ZE N A ST ZE TS AT E AR s R SRR R R . P45 30l R AL T AR E
5| B .

I L RS REHIE R R RE A OMOX, XA b FREsiTRE

OP, () &R

@nﬁf\cxz)\<1<i:1,2,---,N>0

MRAEGIHE 1, 25 0 T 43 &R G0 S A i 2,

EE 1 Y4 MVSSDSE-CM BB vt [z {534 25 m W /2 DAT 5 Fh AR E Al TRE RS

M1 Y 0<ar,T*<<2 Ml o, T>10/3 W} .m BUHETEFE N

4—2a; T — 2k + 2k +air;T*

max{l—a; T +k —k+ar. TR} <<m<< 5 s (16)
A
4 —da, T +aiT? +k* —air,T? + 2q,7, T — 2k
Rn - +
T—10/3
, ) an
[da,r, T? 4+ 12ka, T — 2k, — 6a,;r, THR/9 — <—+—+ Z 3M)R J1/2
a;T —10/3 °
B Y 0<<laqr,T?<<2H o, T<<10/3 B .m BAETERE R
4 —2a; T + 2k, — 2k i T?
l—a,-TjL/el*k#»a,-r,-Tz<m<min{ = hE 12 tar sR12}c (18
EHTT Y 2<qr, T'<<4d Mo, T>2/3 I, m BUETEE N
max{—a, T +k —k+ar TRy} <m <
, 4 —2a;, T + 2k, — 2k 7 T? (19
min(l —a, T + k) — & +qr 10 20T L tard
K
R 4 —4e, T +oiT? + k% —air, T + 20,0, TP — 2k -
v T —10/3
) ) 2 1 4 20
[ (4a;r;T? +12ka; T — 2k — 6a,7; T?)R/9 — (§+3.ﬂ —+ [Z; 3 YR*]1/2
a; T —10/3 ¢
EHIV Y 0<ar, T°<<2 Fl o, T<<2/3 B ym BUEEHE N
—a;TH+k —k+tar T <m<
20; T + 2k — 2k + a7, T? 2D

4 —
min{l —a. T +k, —k +a,r.T?, 5 sRui b



%18 B OARLE L E RS RSN E AR 6 I I ) SR R A 55

A
74 —da; T +a?T? + k> —air, T + 20,7, T — 2k
ae ;T —10/3

_|_

2 1 —~ 4
[ar T* +8ka, T — 2k, —ar THOR/9+ (5 + o + > R/
b =2

a; T —10/3
ZHV M 0<arT*<<2 Mo, T>4/3 B m BUETEFE K

‘ 4 —2a; T+ 2k, — 2 i T?
max{—a; T +k, — XA +ar;T" Ry} < m << a:l 12 Atar , (22)

Ao

4—da, T +aiT? +k —air, T 4 2a,;r,T" 4

R., =
o ;T —10/3

‘ ‘ 2 1 4
[2Cair T" + 2k, T — 2k —a;r THR/9+ (5 + 5 + [Z SR

a; T —10/3

FE 1R B AR DL RN S AL

W LR 4 A % B U R m R SE B X 10D A P B B . %A 7 SRR SR 10 42 A
i 77 S I R B E RS £ o — NSRRI . H o (B E R TE — 8 I P 3 A5 o A A ) 4 4
32 1) SR W 73 1) B R
3 HEHRE

TR 2 TR IS RO S R . AETF RO B AR L X MVSSDSE-CM. #E 17 $U{E {5 B 1%
B S E A

7=25.0 m,{=23.3 m,v™ =33.6 m/s,a; =2.0 s,
v, =20 m/s, T, =0.1 s, Ax™ =7.02 m,r;, =o /¢~ 1.44 s,
BB T A 40 ) 2 HOMA [) o 0 s o7 5 R kB 5% g

N
2 (0) =Dy 3, (0 =y +0,(0) =0 i =1,2.-.N, (23)

j=itl

0T B UE MVSSDSE-CM X4 5 (4 40 il M 58 A8 SCHE G A0 m RBUE TSR B . % BB 916 E S8
RAEH 1 il 3 3H 5045 2 0) 1 2800 2 2608 T 204 VIR AME VL IRR B om B9 BUEE HLL B 0<<m <
0.214 5, R BT ] AZ 0SCk[10] . 1 1 b 400 210 0 Uk B rE S B3 25 m o

TEERIBATRER T FE b B B Sk ZE7E 100 s Fl 106 s Zb4F B4 1k 3 s SR M iR is TR, & 14y
SRR T ANE m A CEP m=0,0.15,0.20 #1 0.21) F MVSSDSE-CM (45 1 #4545 25 G4 F045 50 5 42 1) 3
JEWAEO (B t=nT)., 5 m=0 K, MVSSDSE-CM fijfL it OV A, fy 18 1Ca) A] WL, 3 5 42 1) 4= 3 i
IR AR 55 25 WL FNER 50 WA I A I (] 19 AL R R A Bl E TR . B 1M 5B 1o KK 1
Ca)  Z o Y0k ) s B8 B /0N S R i AR P RE TR A 1T I 1 (o) I TR AR 8 PR e A A0 s T 1 (D A L Sk B Ak ) L 4R
25 WA HAE 20 m/s bR /B ERI LS B R R AR E SRS RA -, B, SCh s m =
0.2 2 MVSSDSE-CM £t )z i1 25 .

F TR BI040 i 30 uE MV SSDSE-CM X 4 5 14 300 1 #5 B8 . [6) #1583k 4272 100 s #1106 s &b 53 Sl 45 1k
3 sTOR SR RS R GABATIRAS . B 2. 3 4 I T ITS-CM il MVSSDSE-CM 1) 42 4 it % 43 A [ A I
XF LA 1A VB 25 WA RS S50 B B I A IR L .



56 TR K FFER

£ 41k

1 1 1 |

40 el
.......... o(1, n) ez 9(1, 1)
o(25, n) (25, n)
30H —meme 0(50, n) KU of P ”(50’ ")
“ 20 (D] e ——
) )
" "
- 10} - 10t
-1 =
of oF
00 120 10 160 180 200 10 :
100 120
tls
(a) m=0H} MVSSDSE-CM H 3% 422k B 35 5h &l (b
401 40
.......... o(1, n) weeeees 9(1, n)
(25, n) : v(25, n)
30 —mm: o(50, n) 30 - (50, n)
'Tm Tm
5 20 £ 20
~ "
< 10k -~ 10fF
v v
0 I~ 0 -
~10 ] 1 1 ] 1 | -10 L L
100 120 140 160 180 200 100 120
tls

(¢) m=0.2i MVSSDSE-CM 348 % 3 B i 5

140 160 180 200
ils

) m=0.15HF MVSSDSE-CM H 3% 2 38 15 3% 3h 1K

140 160 180 200
tls

(d) m=0.21iMVSSDSE-CM H 345 4 3 B % 5 1l

1 AEmET MVSSDSE-CM % I BE E 25 HEME SO FENEET U 2k
Fig.1 The first, 25-th and 50-th vehicles temporal velocity behaviors of MVSSDSE-CM under the different m

200 - 401
180 H 30
160 |- =
= 20
e g
140} =
s 1or
120} =
0 -
Sl
0 500 1000 1500 -10
(2(0, nT)-x(i, nT))/m
(a) BFZS M IR

1 1
100 120

1 L 1 ]
140 160 180 200
tls

(b)) 3% 7% 328 BE B Bl il 2%

B2 ITSCM HLERREIL 2R, EMERESTREHWEEREE

Fig. 2 The leading vehicle stops two times suddenly in ITS-CM, the Numerical simulations of the traffic flows running state

M 2 Ca) Al 3 Cad X LU AT LA B -2 i PR o Sk ) B 95 sl 9 50/ T IR B 42 AEL BT 3 Ca) v 388 4011 2 41 11
ROR TGS 423k 18] B A 20 1] b 3 DX 307 4 B8 S8 DR st 1 &2 B A2 s IR 25 . X EE I 2 (b) A 3 (Ch) /T LR B



%18 Bl ARLFH R SRR R LA 0 P A5 ) SR AL A 57

ITS-CMFl MVSSDSE-CM ' 3 #i 42 A ZE 3 3976 20 m/s B 3 . (H & 3(b) A 3 4 7 A 8 2 i 3h B 8 b [
2(b) FRENEBANERAR G R E R B — ST SR L, O i 19 MVSSDSE-CM #
ITS-CM T REFRAL T H3E R 2 i Ja B L (153 Rk E R e RS RE ST TR,

200 40
.......... (1, n)
1 v(25, n)
180 30H -.m.m.- (50, n)
1601 A
220
z g
1401 X
® 10t
1204 b
0_
onf
0 500 1000 1500 100 120 120 160 180 200
(2(0, nT)—=x(i, nT))/m tls
(a) Bz 434 (b)) 3504 0 1B bk 2 il 28

3 MVSSDSE-CM L ERREIL 2 X, BN ERETREVHEFER

Fig.3 The leading vehicle stops two times suddenly in MVSSDSE-CM, the Numerical simulations of the traffic flows running state

12 ITS-CM Al o 51 A 22 4 R0 25 300 B2 3 88 800y« 1 18 17 — i 100 11 3 42 i 3R 5 485 784 B) MV SSDSE-

18 LR 3 i FRIE 15 3 3858 R e R AR E I S 2510 B Ja i 0 LR R T 22 R AR AN 0 B R AL
IV BE 8% 3 — 5 B T 2850 AR GE M RRE PERE XS I A A IR RE AL . IS 38 SORE SR 4R 52 B A8 i B 4 X 2 AL
HEAT S0P F— 25 A R L 3 it g A AR S 512 s 5 3 4 4 B0 52 1 A5 DL 1 ) 0T o 7

Bix A

e AR Jury BUE AR R Z TR P, O WL T A&
Jl +a,+b, >0,
1—b, >0, (AD
11 —a,+b, >0,

M2ZHA P () RBEM. RMAFRAD A
4—2a,T +awrT

b

2 (A2)

air; T?—a;, T < kb <

0<ariT? <2,
HR B EEFHEAEX NG () || <10
I:_m(z_l)vkl(z_l)+0([7'1T2akz(z_l)v"'ak,\(z_l)]

— <1 A
IG: ) = max P, (z) = (A9
A z=cos 0+i sin 0, NEER (A3 Ky
2m* —2m?cos 0 — 2k . T? 4 2k a;r TP cos 0 + Cr, T?)2 + 2k} — 2k} cos 0 +
(A4)

2>kt —2> kicos § < 1+ 2a,cos 0+ 4b, (cos 0)° — 2b, + 2a,b,cos 0 +a? + b7,
=2 (=2



58 TR KX FFR % 41 %
B CAD AL fE . Al 15
2(1—cos O[— Dok —m* +kiar, TP +2(—1+a,T+k —a;rT*cos § + 2+ k* — R
=2 ( 5)
20, T+ C¢T)2 —air, TP — k(2 —2a, T +a,r;T*)] =0,
KK 1—cos =0, % FAEEH 0€[0,2x ], FTLAFL(AS A B
— Sk —m A ke, T+ 2(— 140, T +k —ar, T cos 0+ 2+ k* —
=2 (A6)
20, T +CTY2 —a2r, TP — k(2 —2a;,T +a;r;T?) =0,
N KM cos 011, FrLACAG) ] LL4rR 3 FIE M T8 .
‘I‘%{J‘_ﬂ 1:§_1+Q,T+k—a,r,’rz>0 Hﬂ‘aﬁ
— S —m A kar T —2(— 14 a.T+k—ar T2 +2+ - —
< (A7)
20, T+ CTY2 —a?r, TP — k(2 — 20, T +a,r, T?) =0,
‘ﬁ%% 2;%]'*1+aiT+/€*a;r,ﬂTz<O H{l‘,ﬁ
—zkf—m2+kla,r,T2+2(—1+a,T+/e—a,riT2)+2+/€2—
=2 (A8)
20, T+ (“T)2 —ar, T* — k(2 —2a,T +a,r,T?) =0,
B 3. 41+, T+k—ar; T*=00},H
— St ke T 424k — 20, T 4 GT)2 — alr, T —
=2 (A9)
k(2 —2a,T +airT?) =0,
XETIG 0L 1,255 % 18 (A FICA2) , 7] 3R iR 15
, 4—24.T +ar T
14 arT? —a,T < k < ol tard”
2 (A10)
O<0117’iT2 <20
2 o )
% /e[:§R A CAT) F R fi v 15
, 4—2¢,T — 2k, + 2k +a,r,T?
max{l —a, T +k, —k +ar TRy} < m < ? 12+ tard (A1D)
X L
0 _4—40(,-T+Q?T2+/e2—a?r,.TB+2a,r,T2—2/e+
e a; T —10/3
2 2 2 1 . 4 2
[, T? + 12k, T — 2k, — 6a,;r; T )R/9—<§+y—]+[§; SR 71/2
., T —10/3 ’
X F 7 I —A i
‘ 4—20. T+ 2k, —2k +a.r,T?
1—a,T+k —k+arT" < m< min{ al + 12 Tar Ry, (A12)



%18 B OARLE L E RS RSN E AR 6 I I ) SR R A 59

4 —4a, T +a!T? +k* —air, T + 20,7, T — 2k B
a; T —10/3

R, =

2 1 N4
[Clair, T* +12ka, T — 2k —6air, THR/9 = 5+ + Z SOR1/2

a;T— 10/3

ST 2,45 (ADFI(A2) , 7] K iFR15

) 4 — 2a; T i T?
a'iriTZ_a,'T</€ < min a Tair

’a,-r,-Tz —a,T+1} ’

2 (A13)
O<af7’iT2 < 2,
2 . /
bEs ki=iR R CA) I 3R it nT 15
7(1,T+k1 —k +0(i7”iT2 < m <
4 —2q, T+ 2k, — 2k +a,r T? (A1D)
min{l —a, T +k, —k +ar, T2, ol + ‘2 Tar B
X HL
4 —daq, T +aiT?+ k> —air, T + 20,7, T — 2k
R21 = -+
a; T —10/3
2 2 2 1 . 4 2
[(2a;r.T? + 8ka, T — 2k, —air; T )R/9+(§+3T1+,Z R J1/2
a,T*lO/3 °
TGO 3. 258 2% 18 (A FICA2) , 7] 3R fig 15
4—2q, T+ 2k, —2 7T
max{—a; T +k —AFa;r:T* Ry} <m < ol + 12 Atar , (A15)
X L
474(1,’T+(112T2+k27(1?7",‘7‘3—'_2(1,‘7',‘7“2
RSI - +
a,T-lO/B
2 2 2 1 . 4 2
[2Ca,;r, T? + 2ka;, T — 2k, —a,r;T >R/9+<§+3N S+ > 3 YR2]1/2
=2
;T —10/3 ’
o

[ 1] Sun N, Fang Y, Chen H, et al. Amplitude-saturated nonlinear output feedback antiswing control for underactuated cranes
with double-pendulum cargo dynamics[J]. IEEE Transactions on Industrial Electronics, 2017, 64(3): 2135-2146.

[ 2 ] Whitham G B. Exact solutions for a discrete system arising in traffic flow[]]. Philosophical Transactions of the Royal
Society of London, 1990, 428.4.

U3 ] JEIA . HEARIL, X0 T, 25 IR TAL 25 B A7y 1 R Bt 485 ) e LR PR 3 A LT )L K 2% 24 41k . 2016, 39(6) :141-147.
ZHOU Tong, ZHENG Linjiang, LIU Weining. A new car-following model with consideration of anticipation driving
behavior and its stability analysis [J]. Journal of Chongqing University, 2016, 39(6):141-147. (in chinese)

[4]Zhou T, Sun D H, Li H, et al. A new coupled map car-following model considering drivers’ steady desired
speed[J]. Chinese Physics B, 2014, 5. 41-45.

[5] i, =RE, B 5, 5. 5B L0 i PR 55 R N B (B AL 17 LT AN R 24 i (27 WO » 2015, 36(4)



60 TR KXKFFER % 41 A

114-118.
ZHOU Tong, LI Yuxuan, YANG Zhiyong. et al. A new car following model with consideration of the vehicle” s
mechanical inertia effect and its analysis of numerical simulation[ J].Journal of Zhengzhou University(Engineering Science)
, 2015, 36(4) . 114-118. (in chinese)

L6122, A, B8 . HT 5% BAT 40 B E S A RSB R[] ], & PR 4R, 2015, 38(6): 153-158.
LI Xiuyun, ZHOU Tong, YANG Zhiyong. Car-following model based on the information of the nearest-neighbor leading
car’s acceleration[ J . Journal of Chongging University, 2015, 38(6):153-158. (in chinese)

[7]LiZ, Li W, Xu S, et al. Traffic behavior of mixed traffic flow with two kinds of different self-stabilizing control
vehicles[ J ].Physica A,2015,436:729-738.

[ 8 ] Xu X H, Pang J. Monterola C. Asymmetric optimal-velocity car following model[ J]. Physica A, 2015, 436 565-571.

[ 9 ] Bando M, Hasebe K, Nakayama A, et al.Dynamical model of traffic congestion and numerical simulation[ ]J]. Physical
Review E, 1995,51(2):1035-1042.

[10] Konishi K, Kokame H, Hirata K. Coupled map car-following model and its delayed-feedback control [ J]. Physical Review
E, 1999, 60: 4000-4007.

[11] Zhao X M, Gao Z Y. A control method for congested traffic induced by bottlenecks in the coupled map car-following
model[ J]. Physica A, 2006, 366 513-522.

[12] #hAFIG . 2KI0, BWLE. 5. B T8 A8 3 7 G000 R4 W ST B2 0 A58 280 70 22 5@ 1 3% 2 L) . 9 32 4. 2007, 56(8) .
4383-4392.
HAN Xianglin, JIANG Changyuan, GE Hongxia, et al. A modified coupled map car-following model based on application
of intelligent transportation system and control of traffic congestion[J]. Acta Physica Sinica, 2007, 56 (8): 4383-4392.
(in chinese)

[13] Shen F Y, Ge H X, Zhang H, et al. A control method for congested traffic in the coupled map car-following
model[ J]. Chinese Physics B, 2009, 18(10) . 4208-4215.

[14] Ge H X, Meng X P, Ma J, et al. An improved car-following model considering influence of other factors on traffic
jam[J]. Physics Letters A, 2012, 377 9-12.

[15] Cheng R J, Han X L., Lo S M, et al. A control method applied to mixed traffic flow for the coupled-map car-following
model [J]. Chinese Physics B, 2014, 23(3): 193-200.

[16] Ge H X, Dai S Q, Dong L Y, et al. Stabilization effect of traffic flow in an extended car-following model based on an

intelligent transportation system application [J]. Physical Review E ,2004, 70(2) :066134.

(B3 EXED)



