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Abstract:

Traffic management is major problem of traffic department in busy lane/road inside of city in
intersection of lane . Always we looking one traffic man can’t handle to a many intersection lane traffic
and large traffic area this research paper can be cover four way lane traffic handling without traffic man
using light single. We try in this Research paper are describes how to sense the traffic and how to handle a
large traffic in four way lane using fuzzy logic. We trying in this research paper to cover some technical
device and feature to traffic management and this research is provides a detailed study of fuzzy logic
controller for traffic.

Keywords — Fuzzy logic controller, Fuzzy rule base database, Fuzzification, Membership function,

Defuzzification.
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I. INTRODUCTION

Traffic signals are the most suitable method of
controlling traffic in busy junction or lane .The
monitoring and controlling of Road/lane traffic is a
major problem in many country because Number
of vehicles is increasing daily but highways
developments have a lower phase then lead to
traffic blocking problem or congestion problem.
traffic overloading or congestion have a lot of
factor are lead to like as the density of vehicles on
the lane/road, human being lifestyle, public
behavior and traffic light system are a major
problem is payable to the traffic lights system that
controls the traffic at junction/intersection. Traffic
policeman are stand at a traffic intersection daily in
order to overcome these congestion in peak hour
then one of the roots are a problem is due to
unsuccessful traffic light controllers. this paper are
describe the implementation and structure of an
intelligent traffic control system using fuzzy logic
technology which has the capability of mimic
human intelligence for controlling traffic lights.

Fuzzy logic technology allow the completion of
real-life rules which is similar to human would
think. Fuzzy logic is fitting for controlling and
handling intersections lane because they are bright
to follow the control logic of traffic police officers
who at times put back traffic signal control when
the intersection is packed.

Fixed time and traffic actuate control methods are
used for controlling the secluded signalized
intersections. If traffic capacity or number of
vehicle are up and down moment in time of day
then traffic actuated model are choose but if traffic
volumes are fixed in time of day then fixed time
control technique is used. Single red and green
lights timings are a set the traffic moves efficiently
in all directions without people jump in any one of
the lane having to wait for an overly lengthy period
for their turn round.

II. DESIGN CRITERIA AND METHODOLOGY OF
INTERSECTION OF FOUR WAY LANE

In a traffic lights control system have a following
assumptions are usable for designing.
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1. Four way junction where traffic are coming
on the four directions. These directions are a
north and west and south and east.

2. Where traffic is moves from north and south
direction then traffic are stop from west and
east direction.

3. Left and right side turns are not considered.

4. When East-west lane is assumed as the main
approach or south-north lane is assumed as
the main approach

5. Maximum and minimum time for green
light are determine

Fuzzy logic controller is watching the north and
south traffic is one side and west and east traffic as
another side.

II1. STRUCTURE OF TRAFFIC SIGNAL CONTROL

Basically two type of traffic lights control system
are used in intersection junction. First traffic lights
single control to system they are used a preset cycle
time to change the light and second traffic lights
control system are combine preset cycle time with
sensor which can change the light according to time
cycling. We are trying to show general Structure of
traffic lights control system in a fig 1.
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Fig.1- GENERALSTRUCTURE of Traffic signal control

Traffic lights control systems Structures have a
following component.
1. Sensors:- The fuzzy traffic light control system
are use two sets of inductive loop sensors on each
approach to the intersection here two
electromagnetic sensors located on the way for each
lane.

this structure first sensor are situated in before

intersection of The cross point of lane means first
sensor behind each traffic lights single and its
counts the number of cars passing the traffic lights
Second sensor are situated in behind the first sensor
and its count the quantity of cars coming to the
intersection means second sensor predetermined
space from the junction to high traffic numbers
information.

2. Fuzzy logic controller:- This traffic statistics
information will be used by the fuzzy logic
controller for select the highest priority phase and
determine whether to extend the current green light
phase. The selected light phase information is going
to the fuzzy logic controller for inputted to the PLC
for actuation. Then traffic lights and sensors are
attached to the Programmable Logic Controller
(state machine) via the interface and protective
devices.

So fuzzy logic controller is basically responsible
for two things first are it is responsible for
controlling the length of the green time according to
the traffic condition it is taken in the two fuzzy
inputs in sensor though arrival and queue variable
and one fuzzy output though extension variable in
traffic light are a second effects.

The fuzzy logic controller use for simulation and it
determines sequence phase and whether to extend
or terminate the current fuzzy rule for green light
time. maximum degree of priority based queue
length are analysis by fuzzy rules and waiting time
after that it uses traffic data to selecting the phase
and determine the duration of green phase extension.

3. State machine controls: - states machine
control system responsible for the controlling in the
sequence of states that the fuzzy traffic controller
should cycle from elevation and wherever incoming
traffic is identify then traffic state is generated for
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busy lane red single and no incoming traffic is
detected then it generates to green light set state of
fuzzy controller means State machine are
responsible for generate to the single.

IV.  FUZZY CONTROLLER DESIGN

We describe fuzzy logic controller for four lane
traffic intersection of junction. We describe
controller system for fuzzy controller and it’s used
for two input arrival and queue variables and one
output Extension time variable First input Arrival
variable are used for quantity of the traffic on the
arrival side it quantity are given to the first sensor
and Queue are another input variable they used for
quantity of traffic on the queuing side it quantity are
given is input by second sensor and if green single
looking is north and south then time it side is a
arrival side means it used arrival variable and west
and east side have a traffic then time it is going to
queuing side and if west and east face have a green
single then time it side is a arrival side means it
used arrival variable and north and south side have
a traffic then time it is going to queuing side means
it used queue variable.

Extension time is calculated by Output variable so
controller are formulated the fuzzy rules and assign
to using rules in output variable Extension and this
rules are going current green light. We try to show
general organization of fuzzy logic controller in a
fig 2.
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Fig.2- STRUCTURE OF Fuzzy Controller

Fuzzy logic controller organization has a
following function.
1. Fuzzification: - fuzzification is process of

convert the crisp input into fuzzy input means when
we convert crisp set to a fuzzy set is called
fuzzification and number of vehicle are counted by
all sensor in increment order and send this count
number to fuzzification system. Fuzzy set support
numerical number between O to 1 and crisp set
support any numerical number then is needed to
convert crisp number to fuzzy number.

Arrival, queue and extension are a Fuzzy variables
they are used in traffic lights control system and
these values of input and output variable are for all
time between O to 1 means crisp value are convert
to number of car is presents value to fuzzy value.

2. Fuzzy Decision Making: - fuzzy decision
making system is take a arrival and queue fuzzy
value from fuzzification after that take a decision
using knowledge base and fuzzy rule base database
after that result is transfer to fuzzification via output
variable. Decision support system for fuzzy
component are execute a operation based on rules
and this rules are generated by using knowledge
base and fuzzy rule base database and fuzzy
inference system are used is method (max-min
composition).

2.1 Knowledge Base: - main aim of knowledge
base is determine the best policy for known input
like reduces a number of vehicles in an intersection
lane. The knowledge base is constructing using
result of traffic simulation and it is complemented
by rules and searching algorithm like a heuristics,
hill clamming search. Knowledge base of fuzzy is
defines an input and output variables as members of
the universe of a discourse and defines degrees of
membership functions

Knowledge base system designs a membership
function for all fuzzy variable like a input or output.
Traffic light control used four member ship
function for each input and output fuzzy variable.
This member ship variable is list out in Table-1 and
this variable is very useful for design a membership
function.

Table 1- Fuzzy Variable and Their Membership
Function
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Arrival Queue Extension
Almost-(AN) Very Small-(VS) | Zero-(Z)
Few-(F) Small-(S) Short(S)
Many-(MY) Medium-(M) Medium(M)
Too Many- | Large-(L) Longer(L)
(TMY)

Most popular method of assigning in membership
value algorithm approach is Intuition, logical
reasoning, procedural method and Partitioning on
input and output space.

Graphical representation of the relationship of
membership function and fuzzy variable is
presented in Fig.3 in this diagram degree of the
membership of fuzzy variable show a y-axis and x-
axis show as universe of discourse in an input
variable for amount of vehicles as universe of
discourse in a output variable used for extended
time (second).
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Fig:3.1- Membership functions Arrival vehicle

In fig 3.1 show as Member ship functions for
number of vehicles for arrive at the intersection
point of lane in traffic lights.
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Fig.3.2- Membership function for Queueing vehicles

In fig 3.2 show as Member ship functions for
number of vehicles for standing or queuing in the
line at the traffic lights system.
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In fig 3.3 show as Member ship functions for
allocated time for extension time for green single.

2.2 Fuzzy Rule Base: - The inference machine in
the fuzzy logic controller resembles the human
reasoning process and this fuzzy logic technology is
associated with artificial intelligence. This system is
verify the overcrowding and warning details and
their appropriate action same a human reasoning.
Fuzzy rule base have a lot of IF-THEN policy. The
fundamental aim of fuzzy rule base is stand for the
skilled knowledge in a form of IF-THEN rule and
this structure are combined with AND/OR logical
operator. For paradigm IF traffic from the north of
the town is extra AND traffic from the west is
fewer THEN allow movement of traffic from the
north side.

fuzzy logic controller are Select to the input and
output variable and define a membership function
after that it gather a rules using a source input
variable and expert knowledge/  intelligence
decision/fuzzy rules are listed a matrix after that
best rules a goes to output variable and generated a
single and fuzzy rules are identical by basic various
approaches. These fuzzy rules are listed by
following metric Table-2.

Table-2 Fuzzy Control Rules

Queue(Q) VS S M L VL
Arrival v

(A)

VS D D D D C
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S D D D C C
M D D C C I
L D C C I I
VL C C I I I

In this Table we use VS-very small, S-small, M-
medium L-large, VL-very large D- decreases, C-
constant, [- increases keyword.

VS, S, M, L, VL is a membership function for a
input variable and D, C, I is a membership function
for a output variable so D, C, I is a extension time
for a green single time.

For example

* If middling amount of vehicle is queuing (Q) and
the number of vehicles is arrival (A) is small then
green light (T) decreases.

o If hefty (large) amount of vehicle is queuing (Q)
and the number of vehicles is arrival (A) is small
then green light (T) constant.

* If very huge amount of vehicle is queuing (Q) and
the number of vehicles is arrival (A) is medium
then green light (T) increases.

3. Defuzzification and Extension Time: -
Defuzzification is a process to convert the fuzzy
output values of a fuzzy inference to actual crisp
value means allocate the extension time in an
mathematical number. defuzzification procedure get
a fuzzy output value(extension variable) as of fuzzy
decision making and converting in a crisp value so
at last extension time a green single timing in a
second means fuzzy value is converted in a second
numerical value.

V. CONCLUSIONS

In this paper we have describe the fuzzy decision
support system and component of fuzzy controller
with fuzzy rule base that are currently
implementing in four way road in city. Sensor is a
basic equipment of controller and it’s sans the
traffic and this traffic information goes to fuzzy
controller and fuzzy controller check rule base
database and take a traffic conclusion. We
obtainable to some fuzzy rule database according to
traffic this database rules are an increase by traffic
difficulty so goal key of this research paper is given

a fuzzy logic in the traffic signal control and a
matter of fact is as follows-

e Improving of traffic security in the
junction.

e Make the most of the ability of the
junction.

e Minimize the waiting on vehicle.

REFERENCES

[11  Akgelik, R., Besley, M., Roper, R., “Fundamental Relationships for
Traffic Flows at Signalized Intersections, ARRB Transport Research
Ltd.,” Research Report No. 340, pp. 268, ISBN 0869107968, 1999

[2]  Beauchamp-Baez,G., Rodriguez-Morales, E., Muniz Marrero, E.,L., “A
Fuzzy Logic Based Phase Controller for Traffic Control”, Proc. IEEE
International Conference on Fuzzy Systems 1997, pp.1533-1539.

[3]1 Akgelik, R., Besley, M., Roper, R., “Fundamental Relationships for
Traffic Flows at Signalized Intersections, ARRB Transport Research
Ltd.,” Research Report No. 340,pp. 268 , ISBN 0869107968, 1999

[4] A. Hegyi, B. De Schutter, R. Babuska, S. Hoogendoorn, H. VanZuylen,
H. Shuurman, “A Fuzzy Decision Support System for Traffic Control
Centers[J]”, Faculty of Information Technology and Systems, Aug.
2001, pp.358-363.

[5] Beauchamp-Baez,G., Rodriguez-Morales, E., Muniz Marrero, E. L.,
“A Fuzzy Logic Based Phase Controller for Traffic Control”, Proc.
IEEE International Conference on Fuzzy Systems 1997, pp.1533-1539.

[6] Mohit Dev Srivastava, Prerna, Shubhendu Sachin, Sumedha Sharma,
Utkarsh Tyagi,” SMART TRAFFIC CONTROL SYSTEM USING
PLC and SCADA”, International Journal of Innovative Research in
Science, Engineering and Technology, Vol. 1, Issue 2, December 2012,
ISSN: 2319 - 8753

[71  A. Hegyi, B. De Schutter, S. Hoogendoorn, R. Babuska, and H. van
Zuylen, “Fuzzy decision support system for traffic control centers”
Proceedings of the European Symposium on Intelligent Techniques
(ESIT 2000), Aachen, Germany, pp. 389-395, Sept. 2000. Paper code-
Paper BC-01-2.

[8]  Yetis Sazi Murat Pamukkale University, “A NEW APPROACH FOR
FUZZY TRAFFIC SIGNAL CONTROL”Faculty of Engineering, Civil
Engineering Department 20017 Denizli / TURKEY E-mail:
ysmurat@pamukkale.edu.tr

[9] C. M. Mwangi, S. M. Kang’ethe and G. N. Nyakoe,” DESIGN AND
SIMULATION OF A FUZZY LOGIC TRAFFIC SIGNAL
CONTROLLER FOR A SIGNALIZED INTERSECTION”,
Department of Electrical and Electronic Engineering, Jomo Kenyatta
University of Agriculture and Technology, Nairobi, Kenya, E-mail:
maina.charles @ gmail.com

Sandeep Mehan,” Introduction of Traffic Light Controller with Fuzzy
Control ~ System” International Journal of Electronics &
Communication Technology, Vol. 2, Issue 3, Sept. 2011, ISSN : 2230-
7109(Online) ,ISSN : 2230-9543(Print)

Shilpa Mehta, “Fuzzy Control System For Controlling Traffic Lights”,
Proceedings of the International MultiConference of Engineers and

ISSN: 2394-2231

http://www.ijctjournal.org

Page 58




[12]

[13]

(14]

[15]

International Journal of Computer Techniques -— Volume 2 Issue 4, July - Aug 2015

Computer Scientists 2008 Vol 1,2008, 19-21 March, 2008, Hong Kong,
ISBN: 978-988-98671-8-8

Chen, Y.-L., Wu, B.-F. and Fan, C.-J. (2009) ,”Real-time Vision-based
Multiple Vehicle Detection andTracking for Nighttime Traffic
Surveillance”, Proceedings of the 2009 IEEE International Conference
on Systems, Man, and Cybernetics, San Antonio, page no. 1-4.

Liu, HX,, Ma, W., Hu, H.,, Wu, X. and Yu, G. (2008),"SMART-
SIGNAL: Systematic Monitoring of Arterial Road Traffic Signals”,
11th International IEEE Conference on Intelligent Transportation
Systems, Beijing, pp-1061-1067.

Pappis, C. P, and Mamdani, E. H. (1977).,”A Fuzzy Logic Controller
for a Traffic Junction”, IEEE Transactions on Systems, Man, and
Cybernetics, Vol. SMC-7, No. 10, October 1977, pp. 707-717.

George J. Klir and Tina A. Folger, “Fuzzy Sets, Uncertainty and
Information”, Prentice Hall of India, 2004, pp 255-260.

[16]

[20]

Lecture notes for RC Chakraborty ,”Soft Computing” in online in
www.myreaders.info/html/soft_computing.html, e-mail-
rcchak @ gmail.com

S.N. Sivanandam, S.N. Deepa by “principles of soft computing”, 2
nd edition, ISNN 978-81-265-2741-0, publication in wiley india.

Hoyer, R., Jumar, U., “Fuzzy Control of Traffic Lights”, Proc. IEEE
International Conference on Fuzzy Systems, 1994, pp 1526-1531.

Jee-Hyong Lee, Hyung Lee Kwang, “Distributed and Cooperative
Fuzzy Controllers for Traffic Intersections Group”, IEEE Transactions
on Systems, Man, and Cybernetics- Part C : Applications and Reviews,
Vol. 29, No. 2, May, 1999

Qinghui Lin, B.W. Kwan, L.J. Tung, “Traffic Signal Control Using
Fuzzy Logic”, Systems, Man and Cybernetics, 1997. Computational
Cybernetics and Simulation, 1997 IEEE International Conference pp.
1644-1649, Vol. 2. October. 1997.

ISSN: 2394-2231

http://www.ijctjournal.org

Page 59




