SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

s2s-OVCADEH D&Y SRY — i DEHR L H
7N

4

RS,

\\,
FEERFETEY

/NRE, A

REAKZIEE

https://doi.org/10.15017/23470

HIRIEE : AN RRFRESIRE. 23A0-S7 (24), pp.165-170, 2012-03. AMKZFISAAFEHR
it
N—=2 3

HEFIBAMR



ISRANFHREMAREST|E No.23A0-S7
R EEMRDER — REEVEBEOMEER — @FEE & =)
g SWUNKFE 7 v — L COE a7/ F A
[ R« 74T « 4 FANYHEWGHLA

Reports of RIAM Symposium No.23A0-S7

Progress in nonlinear waves — interaction between experimental and
mathematical aspects

Proceedings of a symposium held at Chikushi Campus, Kyushu Universiy,
Kasuga, Fukuoka, Japan, October 27 - 29, 2011

Co-organized by

Kyushu University Global COE Program
Education and Research Hub for Mathematics - for - Industry

Article No. 24 (pp. 165 - 170)

s2s-OVCADERD:=HI) DRI —%
FDOREHIfE & EARX

FAH FR (UJINO Hideaki) , XIE f (YAJIMA
Tetsu) , /NEE F1{— (OGUMA Kazuhito)

(Received 13 January 2012; accepted 19 January 2012)

Research Institute for Applied Mechanics
Kyushu University
March, 2012




2s-OVCAO O ODODOO0O0D0DO0O0oooooooooog

oooo 000 00 (UJINO Hideaki)
000000 000 (YAJIMA Tetsu)
oooo 00 00 (OGUMA Kazuhito)

o O s2s-OVCA OOOOODDO (OV)0ODoOO0oO0oOoOoooOoooOoooOooDoOooo
000 (s2s) 00000000000 DO0ODOO0OOOOOOOO0ODOOODOODOOOOOODOO
O000000s2s-OVCAODOOODODOODDODOOOOOOOOOOODOOOOOOOOOO
0000000 (Dobh)OD0obOUoOooOOoooOooDOO

1 s2s—OVCA OO

OVOO [1]0s2s00 [2]0000000000000000000000000000
0000000000VOOOOD000000000000000s2s000000000
00 (CA)00000000000000000000 20000000VO0000000
000000 [3,400000000000000000000000000000000
00000s2s-OVCA[5 0000

s2s-OVCAODODODODOD0000O n(=0,1,2,---) 00000 k0000 20000

xz+1:x2+min(§£%(AxZ_”/)—a:o,vgét)D Azy = x| — o),
gobogobooobbhboooooooobooobboooboooboboonboogon
D000 2o=100000000 6 =100,0000 000000 29, k=1,2,---,K
0000000000000 00000000000s2s-0OVCAODOOOOOOOOOOO
0000000000000 Az}, n/=0,1,---,np 000000000000000
OO0D000000s2s0 000000000 no0DO0OO0O00ODODOOODOOODOODOO
0000000000000000s2s-OVCAOOng=0,v,0t=10000 ECA184[6]0
no=1,vp6t =10000 s2s00 [2]J0n,=000000000000 [7]000000
goon

s2s-OVCAOOODOD Q000000 0000OnOs2s-0OvVOD0O

day(t) L[ (it -1 1
_ 14— (Azy (t—t') xo)/&rdt/) — e (1 4 o/
=g [ 1)

0000000000000 00000 [t—t,t)0000 t—t, 000000000250V



O0O0O0ONewellUOOODOODODOODOODOO OVOO [9]

W o (Bt = 10)), g () = v0( = ~ T
000000000000 to0OO00O0O0bO0o0o0o ovoooooooooooo
vopt (A (t)) = = (t + o)
dvg 1 1 d?vy,

L= %(vopt (Az(t)) — vk(t)> - 5t -

0000000000000000 OVOOD 100000000 0o0oooooooo
goo

2 s2s-OvCAOOOOOOOOO

gobbboooobbboooobooboboooobbboooobbboooobobooon
gobobbooobobboooobbtbooobbbuooob bbb bboooo
000000000 modooooDooooooooooooon “sAVo0oogooooo
gobobboooobooboboooooobbooobbobuoooobobooouboobobuoogn
oooboooobobuooobobboogn

Eél vodt = 3,n9 = 2
& Qd,;
0.9 ’
0.8 “
— 7
0.7 >
0.6 e
© 0.5
=04 /’ff -~
*‘v)§ 2 Vdy
03 (77 S r’LO
i
0 2 I ()}‘ }7L 7z
’ ‘QQ \ 7,
0.1 7 &z 2 Ik
o~
0 0.1020304050.60.70.809 1
Density PO

01 s2s-OVCAODOO

0100s2s-OVCAOO0DODODODOD L=10000000000000000000
00 vwot=3000000n=20000000000000000000000000
000000 KOODODOOoOoo p::LLmODDDDDDDDDDD OO0O00O0O

Lo
nf—nl

k=1n=n;



O0000n; :==800<n<1000=n 0000000000 0O00O0O0O0O0O0OO0ODOO
O000000000. vit,ne 000000000000 00D0O0ODO0O0000ODODO0ODOO
goo

1. 000000000000 boo0obboooboooboboobDOvyoobooo
gogoooooooo

2.0000000000DO0O0OO0ODODOODOODODOOO

3. 0000000000000 DODODODOO0OOOOODODODODOO vit=0,1,---,v96t
00000 vwét+100000000

4. 0000000000000 0DDOD 4t 0000000000000 0O0O0OD0O0
Qit+pro=1000000000 0000 Q=wp0 0000000000

5., 00000000 vwétOODOODDOODODDODOODODOOODODDOOODODODO @ =
1/(no+1)0t00000000000000O00OODO0OOODOODOOO

000000000 ooo0 10000000000 ooooo0ooon0 4.00 5.000
gdoooopoogooooogoogo
novdt — x 1
@= (7(;,0+1)57(5)p+(n0+1)5t’ v v

gooogg

s2s-OVCAOOUOO0O0ODO0OUOOooOooUoooooooooooooa [10]DDDDDD
0000000000000 dev=000000000000O0000DOO0O0DOO
oo oo b0 oo oo onogono
00000000000 oo0dey=0000000000000O0O0O0OOOO0OOOOOO

s2s-OVCADODOO0O0D0OO0OO0O0OoOoOooooog

3 Uoooooo

000000000s2s-OVCAD DODOOOODODOOODOOO0OOOO0ODOOO0ODOOODOOO
0(0200)0000000000000000000UO0O0OOOOUDOOUOOOODOO
gobbobooooboobbooooobobboooobobbuoooobobooooobobooboogn
gobobbooobobboooobbtbooobbbuooob bbb bboooo
goboboboooooobbooooobobboooobobbuoooobboooubLbbooOon
ggooobboboooooobbodooooobobbooooobobobooouoooon
00000000000 0000000000000 s2s-0VCAODODOOODOOODOO
aono

gobobbooobobbodoooooboooobobboooobbboooobLobobooon
00000000000000 »O00000000000000000 vwitOoOOoODOoOo
000000000000 0000D0000000vwétOoO0OOOoOooooooooao

3



Position of Vehicles

0 10 20 30 40 50 60 70 80 90 100
Time

02 0000 K=3000OOOOOoOooO 10o0oooOoOoooo 1gooooooo
00 s2s-OVCAODOOO

goddgooooobbobobobbboobobobduddooooouooooD oo

00000 p0000 QUDOOO Q=vped0O00000O
gbobooobooboobobooobooboboboob 1ocoobooboboooboo

goboboooooboooboobooooooo

Lo)  kliop R o) PP mot1] K dne g1 m+1]—lzo | !
n=0: @)% - )G }<0>[0 o) "2 ) L
L= Lo—(no—m)(vo—v)ét—lxo
m=0,1,--- ,ng, log/0t=0,1,--+ ,v9—v—1, k=1,2,--- | K

Lo := (K — k)(no + )(vo —0)dt + K(zog +vdt), [n]:=vdt+ n(vy — v)dt

DDDDDDDDDDDDDDDDDD(S)DDDDD vOog nDDDDDDi),wh»DDD
OO0 AOD0O0D0O00O0DOODOODOOODOODOODO~ODOODOODODOODOODODO
—O0od0oboboooboboooboobobooobobobolobobooobobooobOon
00 |00000000000000000000 p:=K/LO p> pmin(v) 0000 KO
Oo00bo0ooob0ob0oo0ooooboboboD0oOboyOO0DOOoO0ODODO0O0ODbOO0 1000
00000000000000000000 LOO00OO0O0OL = Log—(ng—m)(vg—v)dt—lzg
O000opoooon ki,mO0OO0O0OO
Oobooboobne+1000000D00DOO0OOODODO

no+1)vdt 0 kl() knJrl k+1n+1 K2 Klerl la:KO
no 1 [P0 o Oy D ey e Gyt gttt gy bt g 9



000000000 KOOobhoooooobooooooooo
K 1 k—21q k=11 Kk 1, K—2, K=11 11—
no+1: " E )5 @) () S (o) P ) " (o) MY o)

O00000000000000 neuit—2o00000000000O0DODOOODOOODODOOO
oooboooooooo

O00000000000n+100000000000000000 novdt—ao000
O0o00o0OooO0obOO0obO0bOobOobL LOooob0ob00ob0 Kooooooooooooo
gobboboogoobbod

novdt — xg

o 0ot” T (ng £ )0t
O00ooo0oooooooooobooooooonoooooooa

00000 1000000000000 oooooooobooooooooon
go0o0o0oO0o0O0O0Oooo0ogogou 10O 0o oOo oo
(P) 40000 v00000000000000000(S)% 00000000000
oo000o0oooooooooooo <F>%DDDDDDDDDDDDDDD 100000
godo0oooooooooooooootooooooooono 00oooooooooa
go0oooooooooooooooooooooooooooooooooooogoan
O00Ong,v,vo 0000000000 ODOOOOODO 10000000000O0DO0O000O0O
oo0OoOoooooo (DDDDDDDDDDDD)DDDD NOOOOOoOoOoooooono
O00oooooooooooooooooooooooooooooooooooooan
0 (P 4=(s) % (r Yo NODDDODDOODODODODODODDOOOOOOOOO00
gooooooooooooooooooooooooooooooooooooooa
O00ooo0ooooooooooooooooooooooooooooooooooan
Od0d0oodo0o000ooooooooooooooooooooouoonooon
0000000000 0000000 1000000000000000 no+10000
000000000000 0000000000oO000b0 00000000 NOOooo
0000000000000 0000O00000 1000 00000000000 000:nb
goboogoooobogon

novdt — xg 1
p+
ddodooooooooooooooooda

4 0000

00000000000 s2s-OVCAODODODODODOODOONny+100000000000
0 novét —2zo 000000000000 0D0OO00O0OO00DODOO0ODOO0OOOOODODOO
0000000 s2--0VCADDOOOUOUOOOODODODODOoOoOooOODOOOOODOOOO



e 1000000 DOOUUUOOS2-OVCADDDODODDDODDODDODODODOODOOY?
e DI UOO0ODODDOUUOUOODLDLDUUOUOUOLDLDbDUOUOLDDLDOOUOUOLDbLDOO
ooo?

0000000000 boO0ooobboooobboUobboUobboUoUoOobboOog s2s—
ovCAUODODODO0DOO0O0oU00ODODDODO0O0D00O0o0OD00D0D0oDoODODDODO0ooDOooOoOoOO0n
s2s-OvV00000000000000000DDDODOO0ODOOODOO0

goon

[1] M. Bando, K. Hasebe, A. Nakayama, A. Shibata and Y. Sugiyama, Dynamical
model of traffic congestion and numerical simulation, Phys. Rev. E, 51 (1995),
1035-1042.

[2] M. Takayasu and H. Takayasu, 1/f noise in a traffic model, Fractals 1 (1993),
860-866.

[3] D. Takahashi and J. Matsukidaira, On a discrete optimal velocity model and its
continuous and ultradiscrete relatives, JSIAM Letters 1 (2009), 1-4

4 0000000 000O0DO0O0O0O0O0DO0ODOVOOOOO0O0O0D20090 110800
0000000000000 0000U00000000DUoO0O(ooooooo o)o
0000000 20ME-S7, Article No. 20 (pp.127-132).

[5] K. Oguma and H. Ujino, A hybrid of the optimal velocity and the slow-to-start
models and its ultradiscretization, JSTAM Letters 1 (2009), 68-71.

[6] S. Wolfram, Theory and applications of cellular automata, World Scientific, Singa-
pore, 1986.

[7] M. Fukui and Y. Ishibashi, Traffic flow in 1D cellular automaton model including
cars moving with high speed, J. Phys. Soc. Jpn. 65 (1996), 1868—1870.

[8] T. Tokihiro, D. Takahashi, J. Matsukidaira and J. Satsuma, From soliton equations
to integrable cellular automata through a limiting procedure, Phys. Rev. Lett. 76
(1996), 3247-3250.

[9] G. F. Newell, Nonlinear effects in the dynamics of car following, Oper. Res. 9
(1961), 209-229.

[10] K. Nishinari, M. Fukui and A. Schadschneider, A stochastic cellular automaton
model for traffic low with multiple metastable states, J. Phys. A: Math. Gen. 37
(2004), 3101-3110.



