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Introduction 

The exponential increase in urbanization and traffic 
congestion creates an urgent need to operate our 
transportation systems with maximum efficiency. As 
traffic volume continues to increase, the streets 
become more and more congested. One of the most 
cost-effective measures for dealing with this problem 
is traffic signal control [1-2].  

Traffic signal retiming and coordination of existing 
signals have been proven to bring about substantial 
reductions in traffic delay, considerable energy 
savings, and consequently, huge reduction in travel 
time and increased safety for the public. Control of 
traffic signals for efficient movement of traffic on 
urban streets constitutes a challenging part of an 
urban traffic control system (UTCS). Traffic signal 
control varies in complexity, from simple systems 
that use historical data to determine fixed timing 
plans, to adaptive signal control, which optimizes 
timing plans for a network of signals according to 
traffic conditions in real time[3]. 

 

Fig 1:- Human-Interface Machine  

In figure 1, It shows clearly that the traffic flow 
behavior in the network depends on control inputs 
that are directly related to corresponding control 
devices, such as traffic lights, variable message signs, 
etc., and disturbances, whose values cannot be 
manipulated but may possibly be measurable (e.g., 
demand) or detectable (e.g., incident)[4].  

The function of the control strategy module is to 
specify the control inputs in real time based on 
available measurements (e.g., from loop detectors or 
traffic cameras).Surveillance system provides real 
time status to the control algorithm which decides 
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control inputs. A human interface is required to 
monitor or change the control strategy[5].  

The outline of this paper is arranged as follows:  

Section II describes the modeling of the traffic 
simulator.  

Section III describes the modeling of traffic control 
problem.  

Section IV presents the proposed solution to the 
problem using genetic algorithm approach.  

Section V presents the simulation results and, Section 
VI concludes the findings of this paper. 

Modeling the Traffic Simulator 

The traffic simulator project is modeled to implement 
a fully concurrent simulator of cars and traffic signal 
lights interaction at an intersection. The purpose is to 
take use of the Java language, which includes 
multithreading primitives as part of the language 
itself and as part of package java. Lang classes for 
manipulating threads in a portable manner across 
platforms[7].  

Meanwhile, the simulator would also need to respect 
the properties of the real traffic control situation, 
such as safety (without car collision), lively-ness 
(without long-time jam at the intersection), random 
concurrency (cars are come from different entrance 
with different destination) and free left turn over the 
four legs[8-9]. 

Traffic simulator consists of a four legged isolated 
intersection with corresponding four traffic lights for 
controlling straight and right turn traffic, while the 
left turn is free. The car generation speed and car 
speed can be changed as per desired. 

Collision avoidance is implemented by the concept 
of locks. A lock is a fixed sized space that can be 
occupied by a car. A car can occupy a lock ahead of 
it only if its unoccupied and the signal is green if it is 
the first car in the lane. Similarly, while turning, 
before moving, a car must grab all lock objects it 
needs, otherwise, it will be blocked. 

The traffic simulator implements fixed cycle length 
and fixed phase sequence to ensure that all the 
roads gets their turn and no road is neglected for a 

very long time. The simulator conducts the 
surveillance and sends the data to the control 
algorithm for evaluation. The results from the control 
algorithm are used to provide input parameters 
(green timings) to the control devices (traffic lights). 

Modeling the Traffic Control Problem 

The intersection is assumed to be relatively “busy” 
and under-saturated with significant demand 
variations in all the approaches. The intersection is 
assumed to be four-phased with a phase for each 
approach, and that the phase sequence does not 
change from cycle to cycle. The cycle time remains 
fixed.  

In the real time, the traffic arrival pattern, which can 
be obtained from detectors placed upstream, are 
known. All cars are assumed to have same speed. 
The issue is to develop a traffic adaptive control 
strategy that identifies the real time traffic scenario in 
small steps (surveillance interval), and gives 
appropriate green time extensions to minimize a 
fitness function consisting of linear combination of 
performance indexes of all the four lanes[6]. 

Fitness function, f = P.I.1 + P.I.2 + P.I.3 + P.I.4 

The Performance Index for each road depends upon 
weight of the road (i.e., the importance allotted to 
that road which is a constant determined on the 
basis of its capacity, importance as compared to 
other roads etc.), the total number of vehicles on the 
road given by S and the green time allotted to each 
road (i.e. the sum of green extension time and fixed 
green time). 

Performance Index (P.I.1)= W1*S1/GT1 

Where: 

W1 is weight allotted to road 1. 

S1 is number of stopped vehicles at road 1. 

GT1 is sum of min green time (Gmin) and green 
extension time (g1). 

Proposed Solution to the Problem Using Genetic 
Algorithm Approach 

A genetic algorithm (or GA) is a search technique 
used in computing to find true or approximate 

10.2348/ijset09170125 126



Rashid Husain et al. International Journal of Science, Engineering and Technology, 2017, Volume 5 Issue 5 
ISSN (Online): 2348-4098 , ISSN (Print): 2395-4752  

solutions to optimization and search problems. 
Genetic algorithms are categorized as global search 
heuristics. Genetic algorithms are a particular class of 
evolutionary algorithms that use techniques inspired 
by evolutionary biology such as inheritance, 
mutation, selection, and crossover (also called 
recombination). 

MATLAB GENETIC ALGORITHM APIs are used to 
implement genetic algorithm. The genetic algorithm 
is constrained with a fixed cycle length of 70sec and 
green extension times with the bounds of 0 to 5 sec. 

x(1) + x(2) + x(3) + x(4) – 10 (x represents green 
extension time) 

Other Parameters: 

Gmin = 15sec (Fixed green time for each road) 

G.T. = Gmin + x  (Green time allotted to the road). 

The surveillance data from the simulator is sent to 
GA. The produces a set of green time extensions, 
which minimizes the fitness function, simultaneously 
satisfying the constraints. 

As per shown in the fig[2], the first step involves 
random generation of a population( green extension 
timings) and evaluation of fitness of the generated 
population. The termination criteria are then 
checked. If the criteria are not satisfied, a new 
population is created. In the first step, the best 
individuals according to their fitness value are 
selected.  

 

 

 

 

 

 

 

 

 

Fig:-2:- Complete Process of Simulator  

The better the fitness value, the higher is the 
probability of an individual to become the 
parent[10]. The genetic material of the parents is 
crossed over at one or multiple sites to produce 
offspring. The produced offspring are mutated with a 
certain probability. The offspring are ranked as per 
their fitness value. A new population is created where 
the better offspring replace their parents to increase 
quality of the population in the problem domain. 
This cycle is performed until the termination criteria 
are reached. 

Simulation Result 

In this section, we compare the results obtained by 
the proposed process above with the traditional 
fixed timed system. Both the systems are tested on 
the setting of fixed green signal time of 15sec with a 
green extension of up to 5sec in case of real time 
based system. The comparison parameter considered 
is the total number of exit vehicles at a fixed car 
generation speed and car speed settings for fixed 
intervals of times. The results obtained are as follows: 

A sample run: 

For car generation speed of 200milli sec and car 
speed of 200milli sec: - 

Time 
(in min) 

Out Traffic  (Fixed 
time system) 

Out Traffic (Real 
time based system) 

1 30 37 

2 75 73 

3 120 141 

4 158 181 

5 190 230 

 Total: 543 Total: 662 

 

Table 1:- Comparison between fixed time and Real 
time based system 

This sample result gives the output of 543 vehicles 
and 662 vehicles in the case of fixed time based and 
real-time based system respectively thus showing a 
significant performance increase of 21.9% in case of 
real time based system. Other sample runs support 
the result. 
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It has been clearly shown in the figure 3,  if we use 
new technique such as Genetic Algorithm to resolve 
traffic congestions significantly then these innovative 
technique will improve the system.  

 

Fig 3:- Comparison between fixed time and Real time 
based system. 

Conclusion & Future Scope 

In this paper, an “intelligent” isolated intersection 
control system was developed. The developed 
“intelligent” system makes “real time” decisions as to 
whether to extend (and how much) current green 
time. The system applications appear to be very 
promising. The system shows significant 
performance improvement compared to fixed time 
based system within experimental limits 
(computation power, random path selection, 
simulator settings) under the given assumptions. The 
model developed is based on the genetic algorithm, 
which provides a set of optimum green time 
extension for all the four phases depending upon the 
surveyed traffic conditions. 

Further, this work will be extended for large real time 
dataset. If interested researcher implement the 
Machine learning tools by taking real time dataset 
then this traffic congestion will improve significantly. 
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