iy

A System-Theoretic Study of the Congestion Length Control in Urban Road Networks*

** * k% *kk* *kkk*k

By Hikaru SHIMIZU** Takeshi SAITOU*** Haruko FUJI**** Masa-aki KOBAYASH|*****

* %

*kk*k

*kkkk

TEL084-936-2111( ) FAX084-936-0080

6-3-1
TELO4-7135-8001( ) FAX04-7133-9187

1000
TELO897-77-4665 FAX0897-77-4691

TEL084-936-2111( ) FAX084-936-2023

SCO0T?-®  SCAT®  STREAM

5).6)
1
7
3
3
/
2),8)
A
.
x, (k) = x,(k =1) + x,(k) — x, (k) (1)
x, (k) = &(k)c, (k) 2)
x,(k)=0
k=kAT(k=1,2, ky) xe(k)
xi(k) , xo(k)

(k)



¢(k) Xo(k)  cx
(k)
¢y
)
xe(k)
xe(k_l) =0 and (3)
x, (k) > x, (k)
ii) Xe(k)
x,(k-1)>0 and @)
x, (k=1 +x; (k) < x, (k)
i) xe(k)
x,(k-1)>0 and (5)
x, (k=1) +x,(k) > x, (k)
xi(k)
©)
2
1 i J
m (m=1
m=2 m=3 m=4
) (1 )
3

x, (@, j,m,k) = fle, (i, j,m,k),r, (i, j,m, k), (6)
Loy (i, j,m, k)]

c(ijmk)  re(ijmk)  top(ijmk)

rg(i,j,m,k)

u(i,j,mk)

x,(i,j,mk)=x,0,jmk-0)+x,jmk)
—u(i, j,m,k) 7
y.(i,jmk)=1,0,jmk)xx,(i,jmk)

@
yc(ixj’ m) k)
Lu(i,j,m,k) Xe(i,j,m,k)

L(i,j,m,k) 3

9

e(i,j,mk)

e(i,j,m,k)élr(i,j,m,k)—yc(i,j,m,k) (8)

g(i,j,mk)
g(i,j,m,k)=
0 e(i,j,mk)>0 9
le(i, j,m, k)| e(i,j,mk)<0 ©)
m=1 T m=2 l Arterid Tl
i1 _.O:_. ——— — ()=




2
Ju(k)
L N 4
J, (k) =22 > gli,j.mk) (10)
2
10)
3
Ju(k)
Step 1. (11)
Ju(k) 3
9
N 4
J (k)= g(i,jimk) i=12,..., L (11)
Jj=1m=1
Step 2. Step 1
(11)
Ju(k) 2
Step 3. 2
togr (1,j,m, )
(10)
(k)
)] 2

x;'(ijmk ) /eo(ij,mk)

Fieser )
x;'(ij,mk )

x,"(i,j,mk)=x,0,j,mk-1)

+x,(i, j,m,k) (12)
i)
k=1
k=k,
Step
1
cy(i,j,m,k) Step 2
re(i,j,m,k)
top(ij,m, k) Ju(k)
Step 3
togr (ij,m, k)
Ju(k)
2

)

Fukuyama Station

Link
Length({m)
~
175(40] 305[40] 285[40]
N [59] ‘ ‘ @
— 2.>E615 520 5957
/ Lane Number Route 2
360[50] 358[50] 470[50]

490[40]
410
@—530—%—5% 4

Legal speed(km/h) Slgnahzed intersection

-2



12)
3
(k)
1.4)
9
Om
(i)
(i)
2
3
(iii)

Slijmk)  Lu(ijmk)

1) : ,Vol.36,No.5, pp.85,2001
2) Hunt, P.B., Robertson, D.l., Bretherton, R.D.,
and Winton, R.I.: SCOOT - A Traffic Responsive Me-
thod of Coordinating Signals,TRRL Laboratory Rep-
ort 1014,1981

3) Bretherton, R.D.: SCOOT - Current Development,
Proc. of the 2nd World Congress on Intelligent T-
ransport Systems,Yokohama,Vol.1,pp.364-368,1995
4) Sims, A.G. and Dobinson, K.W.: The Sydney Coo-
rdinated Adaptive Traffic(SCAT) System,Philosophy
and Benefits, IEEE Trans.,VT-29,No.2,pp-130-137,19
80

5) Miyata, S., Noda, M. and Usami, T.: STREAM(St-
rategic Realtime Control for Megalopolis Traffic)
Advanced Traffic Control System of Tokyo Metropo-
litan Police Department, Proc. of the 2nd World C-
ongress on Intelligent Transport Systems,,Yokoha-
ma,Vol.1,pp.289-297,1995

6) :
,Vol._41,No.3,pp-205-210,2002
7) Davison, E.J. and Ozguner, U.: Decentralized
Control of Traffic Networks, IEEE Trans.,AC-28,pp.
677-688,1983

8)
,Vol .117,No.9,pp.600-603,1997
9) : ,
,Vol .42,No.7,pp.1876-1884,2001
10) : ), ,pp-132-1
33,1985
11) : , ,pp-56-67,1966

12) Shimizu, H. and lkenoue, J.: Prediction of Tr-
affic Congestion at A Signalized Intersection, P-
roc. of the First China-Japan International Symp-
osium on Instrumentation, Measurement and Automa-
tic Control,Beijin, pp.372-379,1989



