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Abstract
In order to design fuzzy controllers

1

% 7 31

to handle nonlinear traffic systems, the
input parameters of the queuing length
and the cycle starting time are adopted
in the present smulation study. The
increasing weighting of the threshold
value for changing signals in the present
implementation is as an adaptive fuzzy

controller to overcome the
quick-switching problem. This fuzzy
adaptive control method improves

42.4% in the delay time.

Furthermore, because a large traffic
network is more complicated than a
single intersection, the adaptive fuzzy
multi-agent system (MAS) is proposed
to extend the applications of the
adaptive fuzzy systems. By coordinating
the control signal among neighboring
intersections, the improvement of the
delay time for the AF agentsina 2" 2
traffic network is around 45%.

Keywords: VISSIM, VisVAP, traffic
control, adaptive, fuzzy, agent



Karlsruhe) PTV
(PTV System Software and Consulting

AG) -
VISSIMI[§] VISSIM
VisvVAP
2.1
[1-3] CarsBehindRed
CarsBehindGreen Cycle Starting
Time[9] CarsBehindRed
[4-5]
CarsBehindGreen
Cycle Starting Time
CPU
multi-agent system (MAS)[6-7]
80
1-4
CarsBehindRed  CarsBehindGreen
3 small medium large
small

(University of medium



CarsB

ehindRed

1\ Small

Medium

Large

1 CarsBehindRed

&

2 CarsBehindGreen

medium  large

Cycle Starting Time
short
long Cycle Starting Time

No Probably No Maybe

Cydle Sarting Time

= Loy Probably Yes  Yes

[9] 86
18
L - . " . T (fuzzy rules) 1
3 Cycle Starting Time Larsen’ s product fuzzy implication rule
Change Probability
1 e e e Pove e (center of area method,
COA)
5 5% o 5% 1
4 Change Probability 1
0.6
1 Fuzzy inference engine
CBRed | CBGreen | CSTime | CProb CBRed | CBGreen | CSTime | CProb

1 Small Small Short Maybe | 10 | Medium | Medium Long Pro.Yes
2 Small Small Long ProYes | 11 | Medium Large Short No
3 Small Medium Short ProNo | 12 | Medium Large Long Pro.No
4 Small Medium Long Maybe | 13 Large Small Short Pro.Yes
5 Small Large Short No 14 Large Small Long Yes
6 Small Large Long ProNo | 15 Large Medium Short Maybe
7 | Medium Small Short Pro.Yes | 16 Large Medium Long Pro.Yes
8 | Medium Small Long Yes 17 Large Large Short Pro.No
9 | Medium | Medium Short Maybe | 18 Large Large Long Maybe




22

VISSIM
(adaptive fuzzy control)
® Rule 1 Cycle Starting Time 3.1
0~5
mask France Ghorbani 2003
® Rule 2 Cycle Starting Time [10] 5
6~15 local traffic agents (LTAS) LTA
0.63
) . LTA
® Rule 3 Cycle Starting Time
16~50
06 LTA
' LTA
Cycle Starting Time coordinator traffic agents (CTAS)
GTA
[ : 1
CTA CTA CTA
— T 1 T 1 T
4 S5 4 9 O 4 R
> > > > > > > > >




CTA

LTA
CTA
LTA
CTA
CTA
LTA CTA
global traffic agent
(GTA) GTA
GTA
3.2
LTA1
LTA2
LTA
CTA CTA
1. Rulel
Cycle
Time
LTA
CTA
2. Rule2
LTA
CTA
agent 2

CTA

LTA
LTA1
LTA2

3. Rule3

LTA

AF agents D4
2

AF agents D7
5

4. Ruled4 Mask

Mask
LTA

VISSIM
VISSIM

VISSIM

CTA
CTA

CTA

CTA



CROSSIG

Definition of stages
Calculation of interstages

- =

|

Texteditor

VisVAP

Design and check of flow charts

VAP (e.g. vap214.exe)

VISSIM

6 VISSIM
(fixed-time mode)
VisvVAP
VISSIM
VISSIM

[11]
VISSIM
VISSIM

(vehicle actuated

VisVAP

<S|age im,e( P PediDemand>—>| Interstage (1,2) |
method)[12]
VISSIM VisVAP
VAP
VISSIM 6
VisVAP
20 7
50
8 VIisVAP
— J L S




Start

1(OccT (1)>0) & (OccT (2)>0)
< Stage ative(1) >—>< T_Green(A)>T _Green_min(A) & Interstage(1,2) [
1(OccT (3)>0) & !(OccT (4)>0)

<
<

A 4

< 50<T_Green(A) Interstage(1.2) ||

* y

A

I(OccT (5)>0) & (OccT (6)>0)
<Stage_ative(2) >—><T_Green(B) >T_Green_min(B) & Interstage(2,1) |—
1(OccT (7)>0) & (OccT (8)>0)
v

< 50<T_Green(B) »| Interstage(2,1) ™|
< + A 4
A 4
End
8 VisVAP
Light=300 veh./hr Heavy=1000
veh./hr Peak
(AF agents)
2
2
«y
Light Heavy Peak
_To_wes ~ To_comr - 59 vedle 0w | 33% | 70%
- T 100% (1) actuated
D_ fixed
fuzzy
41.7% 30.6 % 35.7%
control
T . adaptive
D_ fixed 42.2% 36.0% 42.4%
fuzzy
2-norm
2
TD_controI
2-norm
52
51 8
7 600
(600~> 800—~> 1000-> 1200->
600 (300> 500-> 900-> 700 veh./hr)

800> 1200-> 700-> 400 veh./hr)
Peak

400 600 800 1000 veh./hr




531

Peak (400> 600-> 800->

3.2
(AF agents) 1000-> 700-> 500 veh./hr)
3 400 600 800 1000
3 Peak
531
53 2" 2
3
E-W  600->800->1000-> 1200-> 900~> 700 veh./hr — Peak
S-N (veh./hr) 400 600 800 1000 Peak
vehicle actuated 29.2% 39.0% 24.5% 17.2% 7.3%
adaptive fuzzy 40.2% 37.6% 24.8% 28.1% 21.7%
AF agents 39.6% 42.8% 32.8% 31.9% 20.4%
4
E-W  400-> 600> 800> 1000-> 700-> 500 veh./hr — Peak
S-N (veh./hr) 400 600 800 1000 Peak
vehicle actuated 31.2% 26.1% 22.0% 34.5% 21.0%
adaptive fuzzy 34.3% 30.0% 25.4% 43.4% 28.7%
AF agents 37.1% 31.4% 26.5% 45.7% 28.0%




4 AF agents

MAS
Peak 1
AF agents o
53.2
([
200 400 600 800 Ligt Heavy
1000 1200 veh./hr Peak 35%
36
AF agents
2. AF agents
SN (ven/hn A — fixed-time [l — adaptive fuzzy

@ — AFagents X — jam

w—- @ @ H BH X X

multi-agent systems

w—- B ® @ e e X

multi-agent systems

MAS
- @ € B mH B e
| | | | | |
200 400 600 800 1000 1200
EWeem 4, VISSIM  VisvVAP
10
10 36 multi-agent systems
AF agents
22
(400-800 veh./hr) AF

agents

95 %



[1]

[2]

[3]

[4]

[5]

20®6 AECCAS

K.K. Tan, M. Khaid, and R. Y usof,
“Intelligent Traffic Lights Control by
Fuzzy Logic’, Malaysian Journa of
Computer Science, VOL.9, No.2,
pp.29-35, 1996.

W. Hong et.d., “ A Cooperative Fuzzy
Control Method for Traffic Lights’,
Proc. of the 4th International IEEE
on Intelligent
Transportation Systems,  Oakland,
USA, pp. 185-188, 2001.
J H. Lee and H.
“Digtributed and Cooperative Fuzzy
Controllers for Traffic Intersections
Group®’, IEEE Trans. Syst,, Man,
Cybern., VOL. 29, NO. 2, MAY 1999,
pp. 263-271.

Conference

Lee-Kwang,

10

[6]

[7]

[8]

[9

[10]

[11]

J. Favilla, A. Machion, and F. Gomide,
“Fuzzy Traffic Control: Adaptive
Strategies’, Proc. of the 2nd IEEE
International Conference on Fuzzy
Systems,  San USA,
pp.506-511, 1993.

Q. Lin, B. W. Kwan, and L. J. Tung,
“Traffic Signal Control using Fuzzy

Francisco,

Logic”, Proc. of 1997 International
|EEE Systems, Man, and
Cybernetics, Computational
Cybernetics and Smulation, FHorida,
USA, pp. 1644-1649, 1997.

F. Y. Wang, “Agent-Based Control for
Networked — Traffic ~ Management
Sysems”, IEEE Intelligent Systems,
vol. 20, 2005, pp. 92-96.

Z.S. Yang, X. Chen, Y. S. Tang, and J.
P. Sun, “Intelligent Cooperation
Control of Urban Traffic Network”,
Proc. of the 4" Int. Conf. on Machine

on

Learning and Cybernetics, Guangzhou,
China, pp. 1482-1486, 2005.

VISSM User Manual-Version 4.00,
June 2004

D. Kaur and E. Konga, “ Fuzzy Traffic
Light Controller”, Proc. of the 37th
Midwest Symposium on Circuits and
Systems, Louisiana, USA,
pp.1507~1510, 1994.

J. France and A. A. Ghorbani, “A
Multiagent System for Optimizing
Urban Traffic” Proc. of IEEE/WC
International Conference Intelligent
Agent Technology, Halifax, Canada, pp.
411-414, 2003

J. R. Clymer, “Simulation of a Vehicle
Traffic Control Network Using a
Fuzzy Classifier System”, Proc. of the



[12]

35th Annual, Smulation Symposium
Cdlifornia, USA, pp.285-291, 2002.
R.L. Kesey, K.R. Bisset, Smulation
of traffic flow and control using fuzzy
and conventional methods. In:
Jamshidi, M. (Ed.), Fuzzy Logic and
Control: Software and Hardware
Applications. Prentice-Hall,
Englewood Cliffs, NJ, 262-278, 1993.

1



