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Design of on-ramp fuzzy controller on freeways
XU Jian-min. HE Jing-kai
(College of Traffic and Communications, South China University of Technology, Guangzhou Guangdong 510640, China)
Abstract: The on-ramp control is an important method in freeway traffic control. But the effects of the current methods of
on-ramp control are not satisfactory. The idea of fuzzy control method is promoted in on-ramp control problem. The fuzzy con-
troller was designed based on the theory of on-ramp control and the design process of fuzzy control system. Five fuzzy variables
including occupancy, speed and queue are taken as inputs, and triangle and trapezoid subjection degree functions are used accord-
ing to actual condition. The rule base including 12 rules is established. Finally, the control system is simulated in MATLAB soft-

ware . The result indicates that the fuzzy controller designed is effective to the on-ramp control.
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1 5|5 (Introduction)
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2 HERAE R 5% it & IR (Design method of

fuzzy control system)
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1% £¥ (Principle of on-ramp control and the

selection of inputs of the fuzzy control)
3.1 ANRAEE#EH R (Principle of on-ramp control)
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3.2 XA H O\ B AT E (Selections of inputs of

fuzzy control)
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4 N\ [0 &8 42 M 50 28 A9 1% 31 (Design of

on-ramp controller)
4.1 WAEERE B LK) E (Selections of mem-
bership functions of inputs)
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Fig. 1 membership function of O, and Oy

| kshort aver Tong
0.8t
0.6
04r1
02
0
0 2 46 8 101214 16 18 20
L

B3 HEAKERISRIRE R%L
Fig. 3 Membership function of L

4.2 FEHMFE B N RS B ZE ( Establishment of the
fuzzy control rules)
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0, M0, F5RHA3IMEEEE shon(fK5H
) ,aver(FHFHEH ), long(F 5EHE); V.MV, %
R3MESTEE: low(fK# ), aver (F 3 ), high (5
H); LXA3 MEF AR short(48) , aver(H %),
long(+); W FhitH& R, XA 5 MEFZEE:NS
(V) NM(B/N), Z(h %), PM(EEKR),PB(K) . 1R
PESLPREDN, 0,0, ML XFA=AEXBE R,
V.V RABERBERE, R VRA=ZALHE
R & REEREIEE AR 1~ 43R,
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Fig. 2 Membership function of V, and V,
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Fig. 4 Membership function of R

1) ¥ ( O is short) or ( V,is high) then ( R is
PB) (1); -

2) If ( Vyis aver) and ( L is long) then ( R is
PB) (1)

3) If ( 0, is short) and ( O4is aver) then ( R is
PB) (1);

4) If ( V,is high) and ( V,is aver) then ( R is
PB) (1);
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5) If( O, is aver) and ( O, is aver) and ( L is
long) then ( R is PM) (1);

6) If ( V,is aver) and ( 1, is aver) and ( L is
long) then ( R is PM) (1);

7) If ( V,is aver) and ( V,is aver) and ( L is
aver) then { RisZ) (1);

8) If ( O,,is aver) and ( O, is aver) and ( L is
aver) then ( Ris Z) (1);

9) If ( Oyislong) or ( V,is low) or ( L is long)
then { Ris NM) (1);

10) If ( Oy is long) or ( V,is low) or ( L is
short) then { R is NS) (1);

11) If ( O, islong) and ( O,,is aver) then ( R is
NM) (1);

12) If ( Oy, is long) and ( V,is low) and ( V, is
low) then ( Ris NS) (1).
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B E T, AR, % A A AUE
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{ AUETE S RN &G A HE SR
5 {FE% R (Simulation result)

AEUH HE 2 — A LUBSOR A 7 6 6 | i FAR
TE SN, HE R R B R A IR Y
¥ ,Mamdani fEFE B 22 B i) 75 B W% ] o 3 s {8 A
BT T B OB Ak J7 2 1 A bE AR A T A
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A {5 A Matlab T H XF 3¢ iR i AY % #) 25 3
1705 &, R A B BOH H#E 3 8 Mamdani 28 B ; FO R
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Ou. Vo, L ST T EERINT -
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SAMHMARN 40,75,0,150,10, M ARG d R
i R {EL R 728.4375;

S DA N 40,75,80,0,10. W RGHt R 1
RN 279.2639;
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A SARAT, IR B B A D B3R 1 76 T i 4
{6, 2 FT AT, R B 59 A L7 LR 98] 9 38 T 7

F TR RS e & A R, AR AMAD
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PRAE L5 R TESEBRIEH H, T AR 38 SER A5 9
T RIRHE S AR T A R A L TBHEBA K T, 45
b 3 2 A IS8 R Y %

6 Z5%Ri& (Conclusion)
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T kR R AT, A ST ANE.

FAh, T BB R A SRR B RO R
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