533 B 3 4
2004 £ 6 A

725 &

Information and Control

Vol.33,No.3
June, 2004

N E 455 :1002-0411 (2004 )03-0293-06

Rz FA 1t 1K 2R Bt B 3pi 3 32 S 1 43 R A R 4 o)
ZRA, T B, 4%F, &RF

(1. ¥R T EHBRERERERE, I WM 310027;

# OERE—FEREEAIE XSO K 8BS N 2 R R R R G, R i AL SRR T o R R 2R B
BWIR B BB TR R ML K REA N EA S RERNE AR R, Fe SEEE SRR B B R EUR
WAFKGEF O B E R L, AT BB EREUR. W — N AE ETRARS F IS 3h A 1m0 Xk 0 #1T
AP LR B T 00 s B8 LG 8 B i) R SR R B R 30 1 S8 1 0 BB e BT T S O R I R

KA - LR BRI B X B O R BB R

thE 5> HK S TPI8 XEAHRIRE A

Hierarchical Fuizy Logic Control Using Evolution Strategy for
Urban Traffic Intersection
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(1. National Laboratory of Industrial Control Technology ,Zhejiang University ,Hangzhou 310027 ,China;
2. Institute of Power-driven Machinery and Vehicle Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: A hierarchical adaptive fuzzy control system for an isolated urban traffic intersection is proposed, and
an evolution strategy is used to modify the fuzzy membership functions of the system. This control system not only pos-
sesses the advantages of hierarchical fuzzy control, but also can change its membership functions adaptively to an opti-
mal setting in different traffic situations, in this way the currency power of the urban intersection is improved. Simula-
tion on an isolated four-approach intersection with through and left-turning movements shows that the presented con-
troller can acquire lower average vehicle delay than the fixed-time controller and the hierarchical fuzzy controller with
steady membership functions under various traffic conditions.
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1 5|5 (Introduction)
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stage fuzzy controller for ftraffic intersec-
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Fig.1 A four-phase cycle of traffic intersection
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Fig.2 Structure of two-stage fuzzy controller
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3 RA#UEMBENFEREESRY(U-
sing evolution strategy to modify member-
ship functions adaptively)

3.1 RA#UKBAEREERNNER

ERWBEERSEMAR TEERALZR
T BRI, B it T A SBEIZHERT
HLI B ) [a) R, {H B AR SRR B R BUR A
ZEALREXESHN, & BB IR
iE ;3 B, SRR AR B8 B BE sR B R R AL 3T
BAROL, MM ER SN BROULE—ERE LR
B, AR REHE B & N R R SR AR RR
BE BRI, (28 B T AR RIR AT AR A, T LA
— PR R IR ST X O S i R

B T 3R 33E U O HY3TE TR A HE LA AR AT
2RI HR , [ i P9 AN 45 11 2% 1 SR B R K
— R EEEAA, K FAF G R I B R AL R
XEREE RSB —EE TR, ASCRAT
—Fa R MR —FE LR g, R BB R
BRI 2R OB B R B O R RA 2 RAHE I
TR AN PP AR, X B AR R BB R AR,
FREHREHNHIFYER, WERHE Bir R
BREEREX, BEETRBESH LSLRERE
P BRI SR AT SR W R 2 1R B R
38 XA PRI RE RGN E 3 BR.
ZXCAQ > EX Q%0

=i 5 W&*wmufs %Mk

T@AAEH
b SRR
J MF

i 1€ SR B A 1L B 5%

B3 RA#HLKENZEX OBRREHRENEE

Fig.3 Two-stage intersection signal control system
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4 {FELZ R (Simulation and results)
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Fig.4 An isolated four-approach four-phase intersection
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Fig.5 Typical traffic of an intersection in a day
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Tab.1 Part of the fuzzy rules
NumCar RedTime Red_Urgency
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5 #i£( Conclusion)
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