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Traffic Signal Control using Fuzzy Reasoning Rule
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Abstract

The number of automobiles are continuously increasing in Korea since 1990’s and it causes
frustrating commuting traffic and holyday traffic. Meanwhile, the obsolete traffic signal control
system is still under static control based on the aggregated traffic statistics thus it is not
sufficiently adaptive in real world traffic situation that changes in real time. Thus, in this paper, we
propose an adaptive signal control system using fuzzy control technology that can react to real time
traffic situations. The method computes the priority of signal phases based on the number of waiting
automobiles and occupying time on intersection using fuzzy membership functions. The phase with
highest priority obtains “proceed” signal. Also, the duration of this “proceed” signal is determined based
on the ratio of number of waiting automobiles of given phase and total number of waiting automobiles on
intersection. In experiment, we show that the proposed fuzzy control system is better than the static
control system for all sorts of traffic congestion situations by simulation.
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Fig 1. Year-on-year rate of automobiles and road
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Fig 2. Fuzzy signal control system
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Fig 5. Membership function for number of waiting
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Fig 6. Membership function for occupancy
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Fig 7. Membership Function for Signal Output
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Table 1. Fuzzy Reasoning Rules

I If Xis A and Yis B, Then Wis C
R, If Xis A and Yis B, Then Wis
R, If Xis A and Yis By Then Wis
R, If Xis A and Yis B, Then Wis G,
R, If Xis A, and Yis B, Then Wis C
I If Xis A, and Yis B, Then Wis
R, If Xis A, and Y is B, Then Wis G,
R, If Xis A, and Yis B, Then Wis G,
R, If Xis Ay and Yis B Then Wis
R If Xis Ay and Yis B, Then Wis G,
R, If Xis Ay and Yis B, Then Wis G,
R, If Xis Ay and Y is B, Then Wis G,
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i f (TotalCar Num < A,)
Time Rate = Time Rate/1.5;

1 f (Total Car Num < A,)
TimeRate = ﬂme]?ate/3; ...................... (3)

1 f (Total Cr Num < A)
TimeRate = Thme Rate/4;
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