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Traffic Simulation on Fuzzy Control of Coordinated Signal Systems

Mamoru HISAI and Masayuki TAKAHASHI

Abstract
This paper describes a fuzzy control of offsets on coordinated signal systems. The aim is to control the

relative offsets of each link in a way of on-line real time basis. By repeating the fine adjustment of offsets

corresponding to both upstream and downstream traffic flow measured by detectors every cycle, it is

expected that desired offsets are attained and maintained so as to minimize total delay. Many cases of

traffic simulation on the roads consisting of 5 signals are executed under various conditions. As a result,

some effective offsets are obtained which make the delay smaller than balanced offsets, though it depends

on the calculation condition such as traffic flow and cycle length.
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IF aul = none ELSE
AND au2 = too many IF aul = medium
AND ad1 = many AND aw = few
= AND ad1 = afi
T‘?IEE agz _ ;g:w AND ad; - ;a‘:; Table 1 Fuzzy sets on arrivals and their member-
ELSE THEN 0 = PM ship functions
IF aul = afew ELSE
AND au2 = many IF aul = many Arrivals (veh)
AND adl = medium AND au = afew Fuzzy sets 0 ) 5 3 4 c
AND ada = few AND adi = none
= ND = {O
JHEN 0 = NM e none 1.0 0.8 0.5 0.0 0.0 0.0
IF aul = few a few 0.8 1.0 0.8 05 0.0 0.0
AND auw = medium
AND ada = few few 0.5 0.8 1.0 0.8 0.5 0.0
AND ad2 = medium medium 0.0 0.5 0.8 1.0 0.8 0.5
THEN 0 = ZE many 0.0 0.0 0.5 0.8 1.0 0.8
Fig.1 Fuzzy control rules too many 0.0 0.0 0.0 05 0.8 1.0
Table 2 Fuzzy sets on offsets and their membership functions
Offsets (s)
Fuzzy sets
-4 -3 -2 -1 0 1 2 3 4
NB (negative big) 1 .8 .5 0 0 0 0 0 0
NM (negative medium) .5 .8 1 .8 .5 0 0 0 0
ZE (zero) 0 0 5 .8 1 .8 .5 0 0
PM (positive medium) 0 0 0 0 .5 .8 1 .8 .5
PB (positive big) 0 0 0 0 0 0 .5 .8 1
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