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Abstract

The dynamics of one-dimensional traffic flow has been expressed by many compressible fluid models.
Among them, Payne model is well known for instability aspect in homogeneous flow. However, it is
necessary to modifiy Payne model to stabilize the shock wave, since numerical divergence for
disturbance is occured in Payne model. In this paper, we have proposed modified Payne model

without diffusion term in consideration of anisotropic behavior of particles and analyzed it in detail.
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2 Experimental Data
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O 1: Covariance value of the car-velocity
against tha reaction time.
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3 Linear Stability Analysis
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O 2: Stability plot under the optimal velocity
funcction[5] and 7o = 2.0.
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4 Reduced Equations

oobOooooooooooooooogooog
gboobodbobooboboobaobobab
oboooooboooobo xXoooroooooo
goooooboooooao

X ~e (X =ex)
(12)
T ~ &2 (T = %)
00000000
p ~potepitepy+eipy (13)

v~ U+ EV] +€2’02+€3U3+"‘

O Modified Payne 00 000000000000
O0o00oooo@) oo

001
oT

0
e2: X (plvo + povl) =0 (14)
0 0
e 8pTl + — X (pQUO + pov1 + p0112> =0 (15)
0 0
et ;TQ tox (Psvo + pav1 + prv2 + Pov3> =0
(16)
0000((G)00
0 Vopt = o (17)
1 ’ Ul
e Vv 18
pt = p1 ( )
2. 2
)G
1 1 (9,01
- 9 9 ) _ oy 9
27(0 )(V ptpl +2Vopep2 — 202 ) + 27(0)po **OX
(19)
3, Qv v O
ar " Yox T Tt ox
1
—RS(V%m+K$mm+me )
L1 (V, L 0p2 o prOPL &%)
27(0) \ " PYpy 0X - PPpy X PYp2 90X
(20)
oooooooo
Vopt(P0) = Vopt (21)
d‘/opt (p) ‘/'O/pt (22)
dp [p=po
d*Vopt (p)
2 =V 23
dp2 le=po o ( )
d3Vopt(P)
. Topt\~rJ V/// 24
dp?’ lo=po opt ( )
ogoooon
0000o0oO0ooOoo p;m=¢, 00000 (1400
(18) 000
v
v = —£¢1 (25)
Uo
%4 — 26
pt 00 ( )
O0oooooooooon (15)|:||] (IQ)DDDD

00000 (pB)000000000000000
00000000000000000000 Burgers
000000000

= (22 Vo )org + (5

2
i)
(27)

200



00000000000000 (16)00 (20000 0000000 (9)0000 k=00000000
000000 (ps0e) 00000000000 6,0 00000

000000 ¢,000000000000000 .

D000 $0 &=y +e¢, 0000000000 @+ Vo = 5o

000 0000000000 Higher Burgers O [1i{1+4T(0)2a3p0ik+(1—47’(0)2(1(2),03) F(k)H
gooooooo

(31)
od 20, od ) O2P
@:(ﬁf‘ﬂgtm)%—x+(ﬁ*T(O)US)aXQ (IZIIZIDEF(k):c2k2+03k3+~~~+0nk”+m
+€{*(2Véﬁ>t+% ;gtpo)qng—i DDDDcn(n:2,3,---)DDD[ID[IIZIEJDDDE)

"

1 0 0d
+ 27(0) povo opt*§Vo/;,t) (@ )DDDDDDDDDDDDD(29)DDDDDI<:[ID

(21}87(0)
Po 90X\ 0X/gpgpooooooo0DO00O0O0OO0ODOO0OO0

2 3
f(T(O)UOfQUgT(O)z) 0 q;}Jro(gz) 00000000000000000000000

3
po 0X oobooooobooobooobooboooboooon

28
(28) O00Od0obOoOO0oobOOoOooOOoboobooooon
0doDdoooooooooooooboo0oOoO0 bOooobOoobOooboOoooooboooboobooo
0000000008 uoooooo boooboboooooboooon

1

53—~ (0w =0 (200 0000

2]

[1] K. Nagel and M. Schreckenberg, J. Physique I
2 (1992), 2221.

0000« 000000000000000000
gooboooboboooobobooobooobon
oooo'o [2] M.Kanai, K.Nishinari and T.Tokihiro, Phys.

. Rev. E 72 (2005), 035102.
5 Conclusions
[3] K. Nishinari and D. Takahashi, J. Phys. A:

0000000000000000000000
Math. Gen., 33 (2000), 7709.

00000b0b0000oo0ooDooOn Payned O
000000 Modified Payne 0O O0O0O0O00O0O [4] G. F. Newell, Oper. Res., 9 (1961), 209
0000000000000 O00OModified Payne O
0doooboooobbooooobooooooo
ooooooooodoooooooooodon [6] H. J. Payne, in Mathematical Models of Public
goobboooobboooobbboooobooo Systems, edited by G. A. Bekey (1971), 51.
ooooooooogo
gooooobboooooooooobooon
goooooooobooad

[5] M. Bando et al., Phys. Rev. E 51 (1995), 1035.

[7] B.S. Kerner and P. Konh&user, Phys. Rev. E,
48 (1993), R2335.

) 3 [8] T. Tokihiro et al., Phys. Rev. Lett., 76 (1996),
wr~ oo+ ek + ek + sk + - (30)
3247.
0oooboooobobbdea ~00000000O0OO
O0Dw~k000000000000D000000
gooooobboboooooooooooooogd
000000000 ooooooooooooon [10] J. Matsukidaira and K. Nishinari, Phys. Rev.
00000000000000000000000 Lett., 90 (2003), 088701.

gbgobodbgbooboboobaobobob

[9] K. Nishinari and D. Takahashi, J. Phys. A:
Math. Gen., 31 (1998), 5439.

[11] T. S. Komatsu and S. Sasa, Phys. Rev. E 52

000000000 000000000000(28) 000
gooooo0OmKdvOOOOOOOOOOvVOOOOOOO (1995)75574'
mKdvO0O0OO00O0oooooo [11]0



