58 7 2009 7
1000-3290/2009/58 07 /4514-09

ACTA PHYSICA SINICA

Vol.58 No.7 July 2009
(©2009 Chin. Phys. Soc.

2008 11 12
WWH SDNS
Change-CA
NS
PACC 0550
1.
cellular automata CA
221
1992 Nagel  Schreckenberg
NS ?
CA
. 1996 Fukui Ishibashi
FI ?.2000
WWH
4
NS 52002
SDNS 2005
CA 7
* 863 2006AA12A104

T . E-mail weasy2002 @ 163. com

¥
610064
12 8
SDNS Change-CA
aggressive
conservative
SDNS
60736046



4515

V. t i ! Vii € 0

V gap; t i t
gap; t = X, t - Xt -1
AX; t i
AX, (1) = X, (e + 1) - X,(2) p

max

t i+ 1

p change

5, () i t

P safe

AGG

Si(t)z{l
0 CON .

t—1t+1

2.1.

5,(1) =0 SDNS

0
7
1
V(e +1/3) = min( V() + 1 V).
2 P
V,(t +2/3) = max V,(t +1/3) =10 .
3 Via(t) =0 P e

V(i +1) = max{min V, ¢t +2/3 gap, t —-10}.
4 V(1) 20

V.(t +1) =min( V, (2 +2/3) gap, (1)) .
5
X(e+1) = X(0)+ V(e +1).
0. (1) =1 WWH ¢

V.(t + 1/3) = min(gap, () V..).
2 gap, (1) < V. p
V,(t +2/3) = max V,(t+1/3) =10 .
3 Vi.(e) =0
Pate
V(e + 1) =max{ min( V, (¢ + 2/3) gap, () - 1) 0}.

4
X(e+1) = X()+ V(e +1).

2.2,

SDNS

P change

Vi(t +1) > gap, t+1 +AX,, (1)1
5i(t+1):0.

Vit +1 t+ 1

< gap; t+1 -1 0;

= 1.

SDNS



4516 58
P change = O - p agg
3 . pCOI)
1—7
L 5
L 7.5km 7.5m
0_ V"‘a" ] s P change
Vmax =5 5
135 km/h
N.
pagg pcon
Puge + Peon = 1 P
p’(?("l t t
) 1 a b 6 7
Nuw e 1 ¢ WWH  SDNS
Nvou agg 4 4 5 7
- 1 ¢
t
[L[ t = Nag;;_ con t + N(!()ﬂ_ agg t /N . 1
t VYII(L’K
ot = NLt 2 p 5
. 0.65 5 0.13
_ ] .
Vi = NZ V(1) 3
Jt =pt xVi 4
2 x 10*
v ovelo v,l]
10* _— P
10* o
Vo=
1 10+T—17
=t 0.13
10
P
p_Lon'
3.1. Pagg Peon
a b
la b c p
= 0.5 Pute = 0.5 0.12—0.14
_ _ 6
- 5 Petamee = 0.22 50% .
0.5 6 7



4517

BE

il

.91 ~ Pagg =1. 00, Pogy =0. 00, Pepiange=0. 50
= Do =0. 75, Py =0. 25, Pefiange=0. 50

oo

.81 4 Py =0. 50, Py =0. 50, Peange=0. 50
& Pagg=0. 25, Poy=0. 75, Pepiange=0. 50 3.2. P chane
JTh 0. 00, Pegn=1. 00, Perange=0. 50
1. 00, Pegp=0. 00, Pepiange=0. 00
.61 0. 00, Pegn=1. 00, Perange=0. 00
2a b c
.o
=0.5 Pute = 0.5
.4t
st pdgg :0‘5 Peon :0‘5 pchange
2t i
a - b -
L1r
¢
.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
i 0.91
o.8h —— Pehange= 1. 00
0.7 —&— Pchange= 0. 75
51 = Pagg=1. 00, Pen=0. 00, Pepange=0. 50 - = Peange=0. 50
= Dagg=0. 75, Pen=0. 25, Pepnge=0. 50 0.6k b =095
i Dyge=0. 50, Pogyy=0. 50, Petange=0. 50 chango™ V-
4t —t= Dy =0. 25, P, =0. 75, Pehange=0. 50 1 0.5 —&= Pehange= 0. 00
4 Pag =0. 00, Py =1. 00, Pehange=0. 50 £ 4
- Pagg=1. 00, Pn=0. 00, Prpange=0. 00
3t 8= Dagg=0. 00, Pogp=1. 00, Pepange=0. 00 0.3
0.2
2r 0.1
0.01 .
. 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

=
(®)

0 5
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
o o~ —— Peange= 1. 00
oy
4 \ ~*— Pehange= 0. 75
Lo = Piange= 0. 50
0.9 st —— Dopange= 0. 25
) i —— Pehange= 0. 00
0.8 i
2
0.7
=1. 00, Pegn=0. 00, —+— Pjog —=- Pion,
0.6 Pagg=0. 75, Poon=0. 25, —— Plgg —~— Ploy 1
0.5k Page =0. 50, Poon=0. 50, ~— Drpy —— Piry
ol Page=0. 25, Py =0. 75, —— Plgg —— Pion 0 Wi
) Pagg =0. 00, P =1. 00, == Dy —= Pioy 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0.3F 1.0 T
0.2} o9 WY g
0.1F (© 0.8} )
Pebange= 1. 00 —— Dl
OO ITRTRTRTRIRRIRERTRCR TR IRRTRIRERIRTRTRRIRTRURTRINTRRTRIRTUTRIRRIR IREE ThTs 07 L , ,
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 Pehange=0. 75— Pagg =Pl
. 0.6} . ,
EE e pchange= 0.50 — pagg —*—DPeon
0.5
K 0.4} Pehange= 0. 25 _ﬁ_pa’gg'_"_ t;on
- a - pchange: 0.00 +p:;gg = c’on
0.3}
b - ¢ 0.2f
0.1 (o) ;
1 a 0.0 HE I " i,
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
=
2 - a -



4518 58
pchange > 0 50% 2 C
50%
1 N 0 - p change . P change = p change
1.0 0.17 0.828.
pchange
pchange = 1'0
3 Pawe = 0.25 0.5 0.75
100
0
pchange
100% .
p(’.hange
2345
pchange
3a—ec
P change 0.0187 0.0364 0.0433.
0. 020
[OR
0,015
003
2 (L0 3 (.02
0. 005 Al
0, 00 L
0
0. 000
0

.04
0.04
0. 03

f1]

(.02
0.01
0. 00

0




7 4519
p change 0.7r
0.74 —— Pa=0.00
0.61 - Dur=0.25
p(:hange . 2 o5k —— Py =0. 50
’ —— Pape=0.75
0.4l —— Dor=1. 00
W o
03
14 change 0.2}
0.1
(@
3.3. P safe 0. 0
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
4 a b p = R
0.5 Pue = 0.5 Pue = 0.5 o
Pen = 0.5 0.9
0.8
- a - b . 0.7
Pae=0.00 —— Pgg —=— Pooy
O 0.6 Popfe=0.25 —4— pf;gg = é?“
0.65 iﬁ 0.5 Pare=0.50 —— pf;gg - péan
| Pate=0.75 —— Ppgy —— Proy
0.13. 04 Pae=1.00 —— pf;gg — pc'an
Pute < 0.5 0.3}
Psafe > 0'5 0.2r g
4 b 0.1F &
0. () OO L L LTS -
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
50% . Peie = 1.0 0 A .
= 0.64 J 0 b
Paie = 0.25
Puie = 0.5 Pate = 0.75
Pute > 0.5
P safe
5 pun = 0.25 0.5 0.75 5
100 P safe . 4 a
4
P sate 5
) 3.4.
5 a—e¢ 0.0221 0.0364
0.0451. D sale 6a—c NS SDNS Change-
CA 0.5

0.5 0.5 0.17



4520

58

1000

Fa]

0,06
0.
0. 04
0. 02

A

100 - -

18000

=
B

§

il

*

3
i
/
ot
A
6 NS a SDNS b c

18800
6 a



7 4521
6 b
6
6 c
1 1 ’
Psafe P change
. pchange
p change
4 . P safe
NS SDNS
WWH SDNS
Change-CA
1 Wolfram S 1986 Theory and Application of Cellular Automata 12 Knospe W Santen L. Schadschneider A et al 1999 Physica A 265
Singapore  World Scientific 614
2 Nagel K Schrekenberg M 1992 J. Phys.1 France 2 2221 13 Knospe W Santen L. Schadschneider A et al 2002 J. Phys. A 35
3 Fukui M Ishibashi Y 1996 J. Phys . Soc. Jpn . 65 2345 3369
4 Wang BH Wang L. Xu B M et al 2000 Acta Phys . Sin. 49 1926 14 TanH L Liu M R Kong L J 2002 Acta Phys. Sin. 51 2713 in
in Chinese 2000 49 Chinese 2003 512713
1926 15 Huang PH Kong L J Liu M R 2001 Acta Phys. Sin. 50 30 in
5 Xue Y Dong L 'Y Dai S Q 2001 Acta Phys. Sin. 50 445 in Chinese 2001 50 30
Chinese 2001 50 445 16  Chen Y H Xue Y 2004 Acta Phys. Sin. 53 4145 in Chinese
6 Lei L Xue Y Dai S Q 2003 Acta Phys. Sin. 52 2121 in 2004 53 4145
Chinese 2003 52 2121 17 LiHB Chen R H Liu M R et al 1998 Acta Phys. Sin. 47 1769
7 Mou Y B Zhong C W 2005 Acta Phys . Sin. 54 5597 in Chinese in Chinese 2004 47
2005 54 5597 1769
8 Li XY Kong L'J LiuM R 2001 Acta Phys. Sin. 50 1255 in 18  Levine E Ziv G Gray L et al 2004 J. Stat. Phys. 117 819
Chinese 2001 50 1255 19 BaiKZ Tan HL Liu M R Kong L J 2003 Acta Phys. Sin. 52
9 Wu KF Kong L] Liu M R 2006 Acta Phys. Sin. 55 6275 in 2421 in Chinese 2003
Chinese 2006 55 6275 52 2421
10 Peng L Tan HL Kong L J Liu M R 2003 Acta Phys. Sin. 52 20  Hua W Lin B L2005 Acta Phys. Sin. 54 2596 in Chinese
3007 in Chinese 2003 2005 54 2596
52 3007 21 Peng L] Kang R 2009 Acta Phys. Sin.58 830 in Chinese
11 Kuang H Kong L J Liu M R2004 Acta Phys. Sin. 53 2894 in 2009 58 830

Chinese 2004 53 2894



4522 58

One-dimensional traffic cellular automaton model with
consideration of the change of driving rules”

Kang Rui  Peng Li-Juan Yang Kai'
Institute of Image & Graphics  College of Computer Science  Sichuan University ~Chengdu 610064  China
Received 12 November 2008 revised manuscript received 8 December 2008

Abstract

Based on the WWH and SDNS cellular automata CA  traffic model an improved single lane traffic CA model with
consideration of the change of driving rules is proposed. The model considers the drivers adopting different driving rules under
mutative traffic condition and introduces the rules of driving method change. Numerical simulations have been carried out. The
results show the complicated evolution process of traffic flow. Different values of change probability have different effect on mixed
traffic flow. With the increase of change probability aggressive vehicles cause greater effect. In the evolution process the
change frequency can be controlled by the definition of the change probability and safety probability. The traffic flow is higher in
the new model than in the NS and SDNS model. This proves that the stop status of the whole traffic flow has been improved.

Keywords traffic flow cellular automaton driving rule computer simulation
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