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vehicle 1 at traffic light n+1, 7 (n+1) isthe arrival time of the vehicle ahead

t,(n+1) is the arrival time of the vehicle ahead of
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vIial—valUER

G (1) % 1000 [AIfE S E 2% OAThR R (HEkoo) LESEOY A 7 vk (HEk
gt) OFFREK 1 & 212RT, E5MOERITTRITIRE &5 SO R T 1 7 VR
W CEHTS : DT =(t(n+ ) —t(m)W/1. T, =t,v/1. B 1OIEE 1@ &K L0
Thv, K2a),bbELH1IMEIHIIER LD THD, ZNAHLDORNLDLND KD
2, FRATRENE B AR E R T, EENME SR AT LoDy o THIRATRERI S oo &
SIS B E R 3IRT, R A 2 AR T, = (1)1.5,(2)2.5,(3)4.5,(4)6.55 %
WIET, = (1)0.6,(2)0.75,(3)0.85,(4)0.88 L Z5{bd %1z L= 28> T, #iE (1) 18\ CIIE
HFTCEET L LR, (2) KBWTTHIZ—2ESIZESTERL, (3) I8N T
HHEIZ OB ZIESTERL, 4) ZBWTTHEIZNSBE X IES TERT S, ROE
PR CHILIEREE X B 5 TERERT S - (1/k1/2k+1) 2 2T, kIZIEORES,

WIZ 100 B OHEIEITT 5 E4B)-6) DG DR %2R, 4 TR bRVE L EHIE
WHEDFRITRFH O ZEALZ R L2 b D Th D, K5 1T RV & i b BV E O FRTT R O
YA 7 NVRERKFEEZ R LT b O TH D, b FVHEE R BEWVEDRITRM N —ET 2
AN O L &, HEBEIIME ST HICETTHLIICar e —AT 52 LN TX
Lo X 6 YA 7 VI L EERERICB T 52y e — VAR~ v T E T,
Bunching traffic O CILHEEERILE 5 T—F1CE1T L. Extended traffic OfEE TILH
MREITB 2 CEEE E TR > T,

253K

[1] T. Nagatani, Self-similar behavior of a single vehicle through periodic traffic lights,
Physica A 347 (2005) 673-682.

[2] T. Nagatani, Bunching and transition of vehicles controlled by a sequence of traffic

lights, Physica A 350 (2005) 563-576.



2.0

1.0 om0

6
(8,5)
= (6,4)
. 15 -
(4,3) (8,4)
3 a
(2,2) (6,3)
) / (4,2)
Ly @D
0 \ T T \ 05
0 4 8 0
Cycle time

0.4

0.8
Cycle time

Fig. 1. (a) Plot of the tour time DT against cycle time TS for sufficiently large number

n =1000-3000 at the synchronized strategy. (b) Enlargement of Fig. 2(a) for (0 < TS <1.0.

Points 1, 2, 3, --- represent the cumulative points.
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Fig. 2. (a) Enlargement of Fig. 2(b) for 1/2<T <1.0.

1/3<T, <1/2.
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Fig. 3. Plots of the tour time DT against traffic-light’s number n for n=1000-1040. (a) Plots of the tour
time DT are shown for (1) 7. =1.5,@) T, =2.5,8) T, =4.5,and @) T, =6.5. (b) Plots of the
tour time DT for (1) TS =0.6,© Tq =0.75,® Tg = (.85, and (4) Tg =(.88.
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Fig. 4. Plots of tour times l)T1 (n) and DTIOO (n) of fastest and slowest vehicles against traffic light n
for n=500-514 at (a) TS =1.5, (b) TS =3.0, (© T6 =35, and (d) TS = 4.5 where number

N=100 of vehicles, passing probability p,= 0.1, and velocity ratio Vo
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Fig. 5. Plots of tour times DT, (n) and DT,,(n) of fastest and slowest vehicles against cycle time TS

for sufficiently large number 7 =3000-4000 at velocity ratio Vmax/vmin =1.2 where number

N=100 of vehicles and passing probability p,= 0.1.

Fig. 6. Phase diagram (region map) in (Ts,vmax /Vmin)'space. The regions below the solid curves

indicate the bunching traffic phase controlled by traffic lights.



