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Abstract—This paper presents a MATLAB simulation of
fuzzy traffic controller for controlling traffic flow at
multilane isolated signalized intersection. The controller is
developed based on the waiting time and vehicles queue
length at current green phase, and vehicles queue lengths
at the other phases. For control strategy, the controller
controls the traffic light timings and phase sequence to
ensure smooth flow of traffic with minimal waiting time,
gueue length and delay time. In this research, the isolated
intersection model used consists of two lanes in each
approach. Each approach has two different values of
vehicles queue length and waiting time, respectively, at the
intersection. The maximum values of vehicles queue length
and waiting times are selected as the inputs to controller
for optimized control of traffic flows at the intersection. A
traffic model and fuzzy traffic controller are developed to
evaluate the performance of traffic controllers under
different conditions. In the end, by comparing the
experimental result obtained by the vehicle-actuated
controller (VAC) and fuzzy traffic controller (FTC) which
improves significant performance for intersections, we
confirmed the efficiency of our intelligent controller based
fuzzy inference system.

Keywords-Fuzzy Traffic Controller; Multilane; Isolated

Intersection; Vehicle-actuated Controller.

L. INTRODUCTION

Traditional controllers, which are built based on historical
data to create optimized timing plans, are no longer the ideal
solution to traffic intersections due to fluctuating traffic
volumes and the ever increasing number of vehicles on the
road. Traffic controllers that are able to think like the way of
human thinking are designed using Artificial Intelligence (AI)
techniques such as fuzzy logic. The main aim of designing Al
traffic controllers is that the traffic controllers have the ability
to adapt to the real time data from detectors to perform
constant optimizations on the signal timing plan for
intersections in a network in order to reduce traffic
congestions, which is the main concern in traffic flows control

nowadays, at traffic intersections.
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Human decision making and reasoning in traffic and
transportation are characterized by a generally good
performance. Even if the decision makers have incomplete
information, and key decision attributes are imprecisely or
ambiguously specified, or not specified at all, and the decision-
making objectives are unclear, the efficiency of human
decision making is unprecedented. According to [1], traffic
intersections that are managed by human operators are still
more effective as compared to the traffic responsive control
and traditional methods. Niittyméki [2] has modeled the
control principles and rules for controlling the traffic flow
based on the actions of an experienced policeman represented
by knowledge of an experienced signal control planner. This is
because the human operator is capable of handling different
flow patterns at the intersection and also unusual road
situations, such as traffic accidents

The first implementation of fuzzy logic controller in the
literature appeared in 1977, which shows better performance
compared to vehicle actuated controller for a very simplified
intersection having two one-way streets based on a simple
green time extension principle [3]. From this motivation, the
main focus for the research has been on application for fuzzy
control method for intersection control particularly aimed at an
isolated intersection. However, the reviewed research either
involved only through movement or with no turning
movements [3]-[7].

The use of fuzzy logic controllers in comparison with
traditional pre-timed or vehicle-actuated control modes has
provided better traffic operations according to the usually
adopted performance measures as in the case with delays and
number of stops. Fuzzy controllers have proven effective in
controlling a single traffic intersection, even when the
intersection is somewhat complex. In certain instances,
however, even if local controllers perform well, there is clearly
no guarantee that they will continue to do so when the
intersections are coupled with irregular traffic flow. Later,
further development took place by adopting fuzzy logic based
on traffic signal control for two-way single intersection without
turning vehicles, single intersection with all possible
movements, multiple intersections, phase sequence and time
determination, congested intersection and network, etc.
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In this research, detailed and elaborated description on the
methods used in designing the traffic signal controllers and the
overall project development are included. MATLAB is the sole
program used in implementing the whole project. The traffic
signal controllers are designed using SIMULINK block
diagram provided by MATLAB. For fuzzy logic based traffic
signal controller system, Mamdani-Type fuzzy inference
system (FIS) editor is used to develop fuzzy rules, input and
output membership functions. Fuzzy traffic controller will be
built either using graphical user interface (GUI) tools or
working from the command line. In this project, a graphical
user interface (GUI) tool is used to build both fuzzy because it
is much easier than working from command line. The traffic
model is also developed using SIMULINK block diagram and
enhanced with the SimEvent block diagram. However, actuated
traffic signal controller for isolated intersection is also
developed in this project in order to compare their performance
with that of the fuzzy traffic signal controller. Lastly, the
results from the simulations are discussed on average waiting
time, average delay time and average queue length as
performance index for controlling traffic flow at the
intersection.
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II.  ISOLATED TRAFFIC MODEL

The traffic signal controllers for isolated intersection
shown in Figure 1 are designed based on the traffic model
from Che Soh et al. [8]. The isolated traffic intersection model
developed in MATLAB using SIMULINK and SimEvent
toolbox is shown in Figure 2.
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Figure 1. Isolated intersection traffic model [8].
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There are four approaches in this isolated intersection
model with eight total movements and a server traffic light.
Each approach consists of two movements which are one
through movement and one right turn movement. This model
is modeled as an M/M/1 queues theory and it is built based on
the three main concepts in queuing theory which are
customers, queues, and servers. The first and the second M in
M/M/1 stand for “memoryless” distribution of inter-arrival
times and service times, respectively. The “1” indicates that
the isolated intersection has single server, which means one
traffic signal, to service single signal phase at one time.

First-In-First-Out (FIFO) discipline is applied to the
vehicles queue in this model. From queuing theory, the
vehicles in this model are known as customers while services
time is the time for the vehicles to depart and to cross the
intersection. Traffic arrival and service times at the
intersection are independent random variables with Poisson
distribution. This means that vehicles arrival at the intersection
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SIMULINK and SimEvent Block Diagram of Isolated intersection traffic model.

is Poisson process with arrival rate A and the mean of the inter-
arrival times between vehicles are 1/ A. The arrival of vehicles
is a Poisson process and the number of arriving vehicles in
system over time period follows the Poisson Distribution
Function as shown by Equation 1.

(/IAt)k e—lAt
k!

where (A > 0) is the arriving rate which is equivalent to the
number of arriving vehicles per time period and k=0, 1, 2, ... .

pig;, () =k} = (1

III.

The fuzzy traffic signal controller for this project is
designed using Mamdani-Type fuzzy inference system in
MATLAB Toolbox. The design is divided into three modules
which are Green Phase Module, Next Phase Module, and

DESIGN OF Fuzzy TRAFFIC CONTROLLER
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Switch module. The design structure of the fuzzy traffic signal
controller is shown in the block diagrams in Figure 3.
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Figure 3. Block Diagram of a Fuzzy Traffic Signal Controller.

A. Green Phase Module

The traffic conditions of the green phase are observed by
the Green Phase Module. Green light extension time of the
green phase is produced by this module according to the
condition of observed traffic flows. Fuzzy controller block and
embedded MATLAB function block that contains C
programming codes are the two main blocks of this module.
This module is shown in Figure 4.
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fon ext
Cutl
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Figure 4. SIMULINK blog diagram of Green Phase Module.

This module contains “Fuzzy Controller 1” block that has
one set of fuzzy rules of Mamdani-type fuzzy inference
system which is used to determine the extension time of green
light. The set of fuzzy rules consists of a total of 25 rules and
the fuzzy inference system (FIS) which contains these rules
takes the vehicles waiting time and the vehicles queue length
at current green phase as its antecedents and generates
“extension” as output. Then, the value of “extension” is sent to
the “Embedded MATLAB Functionl” block for evaluation.

The “Embedded MATLAB Function 1” block that
contains simple if-else statements evaluate the possibility that
the green phase should extend based on the generated
‘extension’ output from the first fuzzy inference system and
the queue lengths in the other three phases. Figure 5 shows the
slightly of programming code in “Embedded MATLAB
Function1”.
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1 function exl = feniex,q)
2
3 - exl=esu;
4
5 -  if ((ex>=0)&&{ex<g) &&(g==0) && (g=<10))
b — exl=ex;
= elseif ((ex>=0) & (ex<E) &£& (gx-=10) &£& (g=20) )
8 - exl=eu;
ol = elseif ((ex>=0) &&(ex<E) && (g>=20) && (qg=30) )
.0 - exl=esx;
il |= elseif|(ex>=0) L& (ex<E) L& (g>=30) £& (g<40) )
|2 = exl=esx;
B elseif | (ex>=0) && (ex<g) && (g>=40) )
4 - exl=ex;
L= elseif | (ex>=g) £&(ex<10) && (g>=40) )
a - exl=Zi;
Figure 5. Programming code in “.Embedded MATLAB Function1” block.

Waiting time, W, and vehicles queue length, Q are used as
the two input variables for fuzzy inference system in traffic
signal controller. The basic structure of FIS controller that
consists of input membership function, fuzzy rules set, and
output membership function is shown in Figure 6 below.

trafficcontroller1 b

(mamdani}

XX

Figure 6. Basic structure of FIS.

extension

Eleven types of membership functions are provided for
designing the input characteristics of a system. Different type
of membership function has different fuzzification condition
to the design of fuzzy inference system. Instead of triangular-
shaped membership function, Gaussian membership function
is chosen as the membership function type for both W, and Q,
respectively, because W; and Q do not vary linearly in real
time.

The waiting time of vehicle is assumed to be ranged from 0
to 50 seconds and its input membership functions is shown in
Figure 7. The input membership function of waiting time, W,,
is subdivided into five ranges: very short (VS), short (S), long
(L), very long (VL), and extremely long (EL). Each range
corresponds to a membership functions. Since there are five
ranges in membership function of waiting time, W,, so there
are a total of five membership functions. Each of these
Gaussian membership functions has standard deviation (o) of
2 and the constant for Gaussian membership functions of VS,
S, L, VL, and EL are 0 seconds, 10 seconds, 20 seconds, 30
seconds, and 40 seconds, respectively.
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Figure 7. Input membership functions of vehicles waiting time(Wt).

For the membership functions of vehicles queue length,
Q, the range of queue length is assumed to be 0 to 50 vehicles
in a lane on each approach at the intersection. The input
membership functions are shown in Figure 8. From the figure,
input of Q membership functions are subdivided into five
ranges: very short (VS), short (S), long (L), very long (VL),
and extremely long (EL). Each range corresponds to a
membership functions and it has a total of five membership
functions for the input of Q. Each of these membership
functions has standard deviation (o) of 2 and the constant for
membership functions of VS, S, L, VL, and EL are 0 vehicle,
10 wvehicles, 20 wvehicles, 30 vehicles, and 40 wvehicles,
respectively.

Uemtarahe fancten sk

ot varissie "0

Figure 8. Input membership functions of vehicles queue length(Q).

The input membership functions for both vehicles waiting
time, W, and vehicles queue length, Q can be modified to suit
the environmental condition of traffic flows in order to obtain
better performance.

The output fuzzy variable, extension which means the
extension time of green light, is subdivided into five ranges
corresponding to fuzzy sets: zero (Z), short (S), long (L), very
long (VL), and extremely long (EL). So, it consists of five
membership functions which Z, S, L, VL, and EL where these
membership functions are Gaussian membership functions
with standard deviation, ¢ equals 2 and constant, ¢ equals 2.5.
The membership function is shown in Figure 9 below.

emserstp tuacten piets

=g ot ezt

Figure 9. Output membership function of extension.
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The rule based of fuzzy logic controller system is
designed based on “IF-THEN” condition. All of the fuzzy
rules for controlling a system are established by using the “IF-
AND-THEN” statement. The fuzzy rules for fuzzy traffic
signal controller at isolated intersection is defined in Table 1.

TABLE 1. Fuzzy RULES

Rules | Input 1(Wy) Input 2(Q) Output(extension)
1 VS VS V4
2 VS S Y4
3 VS L S
4 A VL S
5 Vs EL L
6 S Vs Y4
7 S S S
8 S L S
9 S VL L
10 S EL L
11 L Vs S
12 L S S
13 L L L
14 L VL L
15 L EL L
16 VL VS S
17 VL S S
18 VL L L
19 VL VL VL

20 VL EL EL
21 EL VS L
22 EL S L
23 EL L L
24 EL VL VL
25 EL EL EL

B. Next Phase Module

Next Phase module controls the phase sequence based on
the vehicle’s queue length and extension time of green light
from Green Phase module. The SIMULINK block diagram of
this module is shown in Figure 10.

doubl
= ) s (D)
o gy outt
@ » : Data Type Conversicn
In1 Embedded Constanté? Y
MATLAE Function3 Operstor T
Ini Outi -l fon y i 2
Out2
Triggered Embedded
@‘ Subsystem  MATLAB Function28
Clog& 1
Math  Rounding y fen sl -
N Function® Fungtien z
+ Embedded Unit Delay1

MATLAB Function27

In2

Figure 10. SIMULINK block diagram of Next Phase module.

This module selects one candidate for the green phase and
it extends the green time of green phase based on traffic
conditions of all phases. A phase is skipped if the phase has
zero queue length. Zero queue length means no vehicle exist
on the lane. This is done by the “Embedded MATLAB
Function3” block that contains simple programming code in
combination with “Triggered Subsystem” block that is set to
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execute in falling trigger. Falling trigger means the triggered
subsystem is executed when the control signal falls from a
positive or 1 to 0. The program code in “Embedded MATLAB
Function3” block is shown in Figure 11 below.

function g = fonlext,q)
- oL

1

2

3

4 - 1if (lext==0)&&(q==0))
5= g=1;

6 - elseif((sxt>0)&&(g>0))
7- q="7;

8
9

Figure 11. Program code in “Embedded MATLAB Function3” block to skip
a phase when vehicle queue length is zero.

Based on Figure 11, “g” is defined as the duration of ON
for green light in green phase. If extension time of green light
is zero and the queue length is zero, then duration of ON for
green light in green phase is set to 1 second. It is set to 1
instead of 0 because this value will sum with the value from
input port 2 (In2), which is actually a zero, as shown in Figure
9. Then, the output of 1 from the summation block will be sent
to the “Subtract” and “Math Function9” blocks, respectively.
The output from “Subtract” block to the upper input of
“Relational Operator” block is 0. Initially, the output of
“Relational Operator” block is zero in both of its inputs are not
equal. At the time when the output of “Math Function9” starts
to count from 0 to 1, the “Triggered Subsystem” will be
triggered to switch to next phase at the time when both inputs
to the “Relational Operator” block are zero. The output of
“Relational Operator” switches from 1 to O instantly. This
means the phase is skipped when there is no vehicle.

There are four phases in this module which are phase 1,
phase 2, phase 3, and phase 4. Green light in East direction is
phase 1, green light in South direction is phase 2, green light
in West direction is phase 3, and, lastly, green light in North
direction is phase 4. The sequence of these phases is
controlled by the “Triggered Subsystem”. Two outputs of
Next Phase module are connected to the Switch module for
phase switching.

C. Switch Module
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The Switch Module switches current phase to the
appropriate next phase. Basically, this module switches the
current phase to the next phase based on the outputs of Next
Phase Module. If the other phases have longer queue than the
queue of current phase, then, the Next Phase Module will give
signal to Switch Module to switch to the phase that has the
longer queue. This module is constructed using an embedded
MATLAB function block that contains simple if-else
programming language to switch the phases. The code of the
programming language is shown in Figure 12.

alt function [w,x,7,2] = fcnla,b)

2

3-  w=0;

4 - x=0:

5= v=0;

6 - =z=0;

7

=]

g - if (b==1)
0= w=ar
all|= x=0z
12 - v=0:
13— z=0;

14

15 — elseif (b==2)
18 - w=0

17 - x=a

18 - v=0:

19 — z=0

elseif (b==3)
w=0;

x=0;

v=a:
z=0;

elgeif (b==4)
w=0z

x=0;
v=0;
Z=a;

L N B T B T T S
[T I (PO T T N R S i
|

Lo oW
s WB
I

Figure 12. Program code for Switch module.

The design structure of the fuzzy traffic signal controller
is shown in the block diagrams in Figure 13.
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Figurel3. SIMULINK block diagram of the fuzzy traffic signal controller

IV. SIMULATION RESULTS AND DISCUSSIONS

The performance of fuzzy and vehicle-actuated signal
controllers is compared by simulating these controllers in
isolated traffic intersection model. Comparisons are done in
three different scenarios. These three scenarios have different
traffic volumes at the intersection and they are divided into
low volume, medium volume, and high volume, respectively.
This section shows the performance of these two types of
traffic signal controllers at different traffic volumes and
comparisons between these traffic signal controllers are done.

At low traffic volume, the total number of vehicles flow
in and out of the isolated intersection in one hour is assumed
to be varied between 0 and 1000 vehicles, at medium traffic
volume is assumed to be varied between 1000-2000 vehicles
and at high traffic volume is assumed to be varied above 2000
vehicles. The fuzzy controller is compared with vehicle-
actuated signal controllers in terms of average queue length,
average waiting time, delay time, and total departure at each of
the four approaches at the isolated intersection.

The performance index average waiting time is the
measure time of waiting for the vehicles to pass through the
intersection. Average queue length is the measure of queue
length of vehicles at the intersection over time while waiting
the traffic light to switch to green light. Delay time is the
measure of the difference between the time that vehicles used
to pass the intersection using its normal speed and the theory
time

The performance comparisons between fuzzy traffic
controller and vehicle-actuated controller at low traffic volume
are summarized in Table II. Based on Table II, the
performance of fuzzy traffic controller is better than vehicle-
actuated controller in terms of average waiting time, average
queue length, and delay time as the performance comparison
for each of these three performance indices has positive
percentage value. From the Table II, the fuzzy traffic
controller shows improvement in average waiting time for

ISSN : 0975-3397

East direction is 13.09%, South direction is 46.62%, West
direction 51.34% and North direction is 47.01% over the
vehicle-actuated controller.

Average Waiting Time

—— EastBound(Fuzzy)

] —— EastBound(Acwated)
J North Bound(Fuzzy)
! —— North Bound(Actuated)
“’T i :P'{ West Bound(Fuzzy)
I

————— West Bound(Actuated) |7
‘South Bound(Fuzzy)
=~ South Bound(Actuated)

I L L L I I
500 1000 1500 2500 3000 3500

Time(seconds)

Figure 14. A comparison of the results of average waiting time for each phase
based on FTC and VAC controllers (low volume).

Average Queue Length
T T

Queue Time(secon

EastBound(Fuzzy)

—— East Bound(Actuated)
North Bound(Fuzzy)

—— North Bound(Actuated)
West Bound(Fuzzy)

————— West Bound(Acuated) ||
South Bound(Fuzzy)

-+~ South Bound(Actuated)

L L L I I
500 1000 1500 2500 3000 3500

2000
Time(seconds)

Figure 15. A comparison of the results of average queue length for each phase
based on FTC and VAC controllers (low volume).
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Figure 16. A comparison of the results of average delay time for each phase
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Time(seconds)

L
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T T
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based on FTC and VAC controllers (low volume).

TABLE II.

PERFORMANCE OF Fuzzy TRAFFIC CONTROLLER(FTC) AND

VEHICLE-ACTUATED CONTROLLER(VAC) AT LOW VOLUME.

The simulation on the traffic model with the controllers is
extended to another scenario with the medium traffic volume
and high traffic volume. The comparisons of these controllers
in other two scenarios show similar trend. Fuzzy traffic
controller show the good performance compared with the
vehicle-actuated controller for average waiting time, average
queue length and average delay time as shown in figures

below.

Average Waiting Time
T

Waiting Time(seconds)

Average Queue Length
T T

—— EastBound(Fuzzy)
East Bound(Actuated)

North Bound(Fuzzy) ||
—— North Bound(Actuated)
West Bound(Fuzz)
=+=e=e= West Bound(Actuated) [
South Bound(Fuzz)
————— South Bound(Actuated)
T

L L L T
500 1000 1500 2500 3000 3500

2000
Time(seconds)

Figure 18. A comparison of the results of average queue length for each phase

Figure

Waiting Time(seconds)

based on FTC and VAC controllers (medium volume).

Average Delay Time
T

Performance Improvement
Voasure Phase | FTC | VAC P %)
East 59.26 61.63 3.85
W;?tviﬁrgaﬁ;e North | 4146 | 60.84 31.85
(seconds) West 31.99 59.39 46.14 s
South | 40.31 54.44 25.96 N i S =t e
East 7.51 8.06 6.82
Aveﬁ";ﬁ;%“eue North | 457 7.00 34.72 :
; West 221 4.45 50.31 _
(vehicles) EastBound(Fuz)
South 4.21 547 22.94 e saundoeteo)
East 71.80 73.41 2.19 T temBunaeuad
Delay time North 53.89 74.77 27.93 T ey
(seconds) West | 49.81 77.25 35.52 - =
South | 52.73 67.93 2238

19. A comparison of the results of average delay time for each phase

based on FTC and VAC controllers (medium volume).

Average Waiting Time
T T

—— EastBound(Fuzzy)

North Bound(Fuzz)

West Bound(Fuzzy)

East Bound(Actuated)

—+— North Bound(Actuated)

=== West Bound(Actuated)

South Bound(Fuzzy)
South Bound(Actuated)

L L L
500 1000 1500

L
2500

I I
3000 3500

Time(seconds)

East Bound(Fuzzy)
East Bound(Actuated)

North Bound(Fuzzy)

Figure 20. A comparison of the results of average waiting time for each phase
N based on FTC and VAC controllers (high volume).

Westsound(euzn)

=+=+=:= West Bound(Actuated) |_|

South Bound(Fuzzy)
————— South Bound(Acuated)

L L L L . !
1000 1500 2000 2500 3000 3500
Time(seconds)

Figure 17. A comparison of the results of average waiting time for each phase
based on FTC and VAC controllers (medium volume).
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Average Queue Lengih
T T
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L T
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Figure 21. A comparison of the results of average queue length for each phase
based on FTC and VAC controllers (high volume).

Average Delay Time.
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Figure 22. A comparison of the results of average delay time for each phase
based on FTC and VAC controllers (high volume).

The summarized results for medium traffic volume and
high traffic volume are shown in Table III and Table IV
respectively.

TABLE III. PERFORMANCE OF Fuzzy TRAFFIC CONTROLLER(FTC) AND
VEHICLE-ACTUATED CONTROLLER(VAC) AT MEDIUM VOLUME.
Performance Improvement
onstire Phase | FTC | VAC P %)

East 35.99 47.32 23.94

W :it‘i/flrgaﬁfne North | 3092 | 44.95 3121

(seconds) West 28.82 42.60 32.35

South 32.46 53.40 39.21

East 6.73 8.50 20.82

Averlzizt%“e“e North | 467 | 697 33.00

. West 5.64 8.26 31.72
(vehicles)

South 7.10 12.45 42.97

East 43.98 56.15 21.67

Delay time North 40.33 54.68 26.24

(seconds) West 36.23 50.43 28.16

South 39.45 60.61 3491
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TABLE IV. PERFORMANCE OF FUZZY TRAFFIC CONTROLLER(FTC) AND
VEHICLE-ACTUATED CONTROLLER(VAC) AT HIGH VOLUME.
Performance Improvement
Veasure Phase | FTC | VAC P %)

East 22.77 36.21 37.12

W;}gﬁrgaﬁfne North 2625 | 36.95 28.96

(seconds) West 2791 36.08 22.64

South 31.73 46.23 31.36

East 6.62 10.66 37.90

Average Queue o | 807 | 1132 2871

N West 814 | 10.73 24.14
(vehicles)

South 11.74 16.93 30.66

East 28.40 41.87 32.17

Delay time North 31.73 42.55 2543

(seconds) West 33.61 41.80 19.59

South 36.37 51.28 29.08

Fuzzy traffic signal controller produce lower waiting
time, queue length and delay time as compared to the vehicle-
actuated signal controller because fuzzy traffic signal
controller is able to skip the phase where there is no vehicle
detected on any approach and assign the right of way to other
approach where vehicles are present. This means that green
phase will not assign the approach where there is no vehicle so
that more green time can be allocated to other approaches that
have longer vehicles queue length. By this means, shorter
average vehicles queue length on each approach at the isolated
traffic intersection can be maintained at all time.

Total departure is the total number of vehicles that are
allowed to pass through the intersection over a time period.
The total departure for each direction is summarized in Table
V. From table, the total departure at the East approach of the
intersection is the highest amongst the four approaches at the
intersection for low traffic volume. It is the lowest at the West
approach. This indicates that the traffic volume at the East
approach is heaviest while it is lightest at the West approach.
Since the traffic flow volume at East approach is heaviest,
fuzzy traffic controller will assign longer green time extension
to the East approach in order to ease the traffic condition. So,
the total departure at East approach of fuzzy controller will be
higher than that of vehicle-actuated controller.

For the traffic medium volume, the North direction is the
highest departure vehicles exit the intersection. For the South
direction, it is the lowest amongst the four directions. For this
case, the vehicle-actuated controller show the good
performance compared the fuzzy controller but only 3.05%
little improvement. In the high traffic volume, the vehicle-
actuated controller show little improvement in the East and
North direction with -0.09% and -4.24% respectively
compared fuzzy controller. But, in overall the total vehicles
for isolated intersection is highest for fuzzy traffic controller
compared to vehicles-actuated controller. The histogram of
total vehicles departure for each traffic volume scenario is
shown in Figure 23 for fuzzy traffic controller and vehicle-
actuated controller.
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TABLE V. DEPARTURE VEHICLES
Traffic Improvement
Volume Phase FTC VAC (%)
East 907 890 1.91
Lo North 788 743 6.06
W West 490 539 9.09
South 751 719 4.45
Total 2936 2891 1.56
East 1339 1291 3.72
Medium North 1654 1651 0.18
West 1418 1365 3.88
South 1081 1115 -3.05
Total 5498 5422 1.35
East 2113 2115 -0.09
High North 2486 2596 -4.24
' West 2129 2089 191
South 2248 2150 4.56
Total 8976 8950 0.29
Total of Departure
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Figure 23. Departure of vehicles exit intersection.

CONCLUSIONS

In this paper, the traffic model and traffic controller are
develop using MATLAB software. Based on M/M/1 queue
theory, the traffic model is easy to develop using SIMULINK
and SimEvent toolbax in MATLAB. The traffic controller is
developed using fuzzy inference method implemented in
MATLAB.

To test the effectiveness fuzzy controller to control the
traffic flow at isolated intersection, the MATLAB simulation
has been done. The comparison proposed controller with the
traditional method, vehicle-actuated controller also has been
done. Overall, the fuzzy controller shows good performance
for controlling traffic flow at multilane isolated intersection.
The effectiveness of the fuzzy traffic controller is superior to

ISSN : 0975-3397

Vol. 02, No. 04, 2010, 924-933

the vehicle-actuated controller due to the former’s ability to
adapt to different traffic conditions. The time extendibility is
not fixed and it can freely determine the length of the green
phase according to traffic conditions at the intersection, which
does improve the efficiency of the controller.
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