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Optimal Control of Coordinated Signal Systems under

the Over-Saturated Conditions through Traffic Simulation
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In this paper, some relationships between offsets and total delay were obtained
from simple traffic simulation on small-scale signalized streets under the over-
saturated conditions, from which some considerations were given about optimal
offsets. Green times of each signal and common cycle length are given and only
relative offsets are variables. Total delay is made up of delay at each link on main
street. Findings are as follows: If only one direction is congested, preferential offset
for uncongested direction is optimal. If both directions are congested, it is optimal to
give preferential offset to each link of either direction. If traffic demands from cross
streets through turning movements enter the main street and make it congested, it is
difficult to optimize the offset from a viewpoin of total delay on main street. In
addition, it was shown that such offsets that can maintain saturation flow during the
green time at downstream signal are essential if the link is short and the storage
capacity is lower than throughput capacity at the signal.
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Fig.6 Contour Map of Total Delay(Case 1)

o

ERAX TR LI=02 Fig7 THD. ZOKNHIENE
MO/ N x, =0.8, x,=0.8 (T2 D = & ZaEArHL
DIENTESL, Vo1, Vor 2 & BITIEEND
T HaEELET A7y b g=1—1, %=1
—1,) HEBEGETH D Z L AR LT 5.

3.3 WAMEZY U OWEHTHHE (5—R3)

Wiz, FEREREET 1 BLOET 3ITREL,
WFAAY & 7 ST 25 A OV TG 2. 5
=i DR FaoOFRE G, T HnoEREE G
ETDE, HRESHIKIORT LB THD.

G,=50%, G,=50F, G,=45%
G =45%, G,=50%), G, =50
4,=q,° =900 =/FF

q.~q.= 0 B/k

F72bb, (55 1TV Hm, 55313 k0 iz
PEDRAET D X O IEFAREL T D.

Z DYFEOBEFURE] & AR 7 & v S OBIRA N
R DLEERR TR LT-D2 Fig8 Thb. ZOMMND
PR Of s x, =0.8, x,=0.8 1T L O, =0.2,
%=02 (C®H D Z L EGHAMD LW TED.20
ZEMD, EDTFOMiARE B L TWAEEITIE
EOVEESHDLWVETFVEREOELLNIA 7Y b
BRETHONRRETHD EEZDND.



—_
—
o

0.8

0.6

“ga\/

)

0.4
: \“—3—»
02 } W N = S8, 1
O : | | /)\ Lt | /Aﬁ;&
0 0.2 0.4 0.6 0.8 1

X1

Fig.7 Contour Map of Total Delay (Case 2)
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Fig.8 Contour Map of Total Delay (Case 3)
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Fig.11 Relationship between Signal Timing and Traffic Flow
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