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Abstract— Since the number of vehicles comes to market 

quickly, most urban communities confront the major issue of 

traffic blockage, particularly around surge hours. Amid this 

period, traffic lights on real street passageways need to 

oversee traffic streams and diminish vehicle deferral and 

outflows, while giving open doors for vehicles in side lanes 

to enter or cross the real street. Since the nature of traffic in a 

city is fundamentally controlled by traffic lights, the traffic 

stick, thus the aggregate holding up time of conductors, can 

be diminished if appropriate setting on traffic lights can be 

received. Hence, it is an essential issue to locate a decent 

procedure which productively sets up the traffic light on all 

crossing points. At the end of the day, the fundamental worry 

of the analysts is to limit the general waiting time of all 

vehicles on traffic organize. This paper proposes a novel 

method to reduce the average waiting time of vehicles in the 

traffic using canonical PSO algorithm with 2 crossover roads. 

We will propose the optimal timing plan for given set of 

vehicles as input. 
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I. INTRODUCTION 

In fact, there are two essential sorts of traffic flag control that 

are regularly used to enhance walkers, cyclists and drivers 

security at noteworthy street crossing points: settled time 

technique and facilitated one. In settled time methodology, 

flag control utilizes preset time interims. These time interims 

are the same each time in the flag cycles, paying little heed to 

changes in traffic volumes. This methodology decides the 

best flag settings on a given day and age, basing on request 

streams acquired by authentic studies [1].  

Notwithstanding timing an individual traffic flag, a 

few signs are planned as an organized system. The objective 

of flag coordination is to help traffic course through a 

progression of signs at a pre-decided speed to limit or 

maintain a strategic distance from stops. At the end of the day, 

the flag at a crossing point turns green similarly as you arrive. 

This isn't generally conceivable in view of the need to give 

smooth stream in at least two bearings.  

This is the reason traffic engineers utilize PC 

projects to decide the best tradeoff between all the contending 

headings of traffic. 

Several endeavors were made to show scientifically 

traffic streams. The most punctual ones depended on liquid 

flow, however more as of late, cell automata based models 

have been picking up ubiquity. The decision of cell automata 

is on the grounds that reenactments are anything but difficult 

to actualize and to run rapidly. The cell automata models 

investigations the traffic minutely. In minute examination, the 

development of individual vehicles and the cooperation 

between them are spoken to unequivocally [2-9]. On account 

of naturally visible investigation, by difference, the entire 

framework (i.e. the auto traffic) is considered as one 

dimensional compressible liquid [10, 11].  

This paper expects to make a framework by which 

traffic lights change their conduct to react to changing traffic 

conditions. We utilized PSO calculation to decide the best 

traffic light timing to produce ideal estimations of the 

worldwide stream. This paper is sorted out as takes after. A 

short audit of PSO calculation. 

A. Generic PSO Algorithm 

Particle swarm optimization (PSO) is a population based 

stochastic optimization technique developed by Dr. Eberhart 

and Dr. Kennedy in 1995, inspired by social behavior of bird 

flocking or fish schooling. 

PSO shares many similarities with evolutionary 

computation techniques such as Genetic Algorithms (GA). 

The system is initialized with a population of random 

solutions and searches for optima by updating generations. 

However, unlike GA, PSO has no evolution operators such as 

crossover and mutation. In PSO, the potential solutions, 

called particles, fly through the problem space by following 

the current optimum particles. The detailed information will 

be given in following sections.  

 
Fig. 1: Shows the crossroads of traffic simulator 

Compared to GA, the advantages of PSO are that 

PSO is easy to implement and there are few parameters to 

adjust. PSO has been successfully applied in many areas: 

function optimization, artificial neural network training, 

fuzzy system control, and other areas where GA can be 

applied. 

II. LITERATURE SURVEY 

[1] Described a novel framework of decision support system 

prototype integrated data base, expert system and knowledge 
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creation. By improving the decisional context to increase the 

efficiency of assessments and scheduling, this system aims to 

aid environmental planners, urban designer or transport 

administrators. 

A decision support system was also proposed by [2] 

which is applied for the urban traffic emergency scheduling 

based on the expert system. In the emergency incident, their 

system can formulate strategies of traffic control quickly and 

effectively. Most systems can offer the effective scheduling, 

but they are depended on judgments and historical traffic data, 

and hard to consist with the change of traffic scenarios. 

[3] Proposed an agent-based method, which 

considers some variants for the demand processing and the 

routing.  

[4] Designed a competitive computational market, 

where driver agents trade the use of the capacity inside the 

intersections with intersection manager agents. They show 

how the market dynamics influence the drivers’ behavior, 

leading to a more efficient use of the urban road traffic system, 

in terms of lower average travel times and less congestion. 

[5] Investigated various methodologies for the traffic 

information prediction, and presented a speed prediction 

algorithm. Their algorithm is trained with the historical traffic 

data, and can predict the vehicle speed profile with the current 

traffic information. 

Based on back propagation neural network method, 

[6] presented a scheduling algorithm, which is alterable in the 

phase cycle. After considering the lengths of each phase 

motorcade, their algorithm determines how much time the 

current phase of the green light to extend. But the urban road 

networks in control just have very simple structures. And 

those methods of neural networks suffer degraded 

performances when traffic volumes change. 

[7] Developed and tested a new model based on the 

genetic algorithm for the optimization task. And cellular 

automata-based simulators are used to evaluate every possible 

solution. 

In the work of [8], the genetic algorithm took the 

current queue length as its input, and it outputted the optimized 

green time for the intersection. The result of the genetic 

algorithm is improved by introducing the incoming traffic 

flow during red time of each phase. However, due to the 

delayed convergence behavior of the genetic algorithm, the 

cost of simulation increases seriously for a large size of 

network. 

III. METHODOLOGY 

 
Fig. 2: shows the proposed framework of traffic signal 

management 

The proposed workflow is presented in fig. 2. In this paper, 

main objective is suggest the optimal traffic signal flow. The 

proposed signal plan should reduce the average waiting time 

of the vehicles and hence increasing response time and 

reducing pollution and fuel consumption. 

A. Initialization of Road Map 

Initialization of the road map is necessary to tell how the 

traffic signal should behave while simulation of the PSO 

algorithm. The road map consists of two crossovers and 

varying number of cars. 

B. Initialization of Vehicles and Its Attributes 

The vehicles and there attributes are initialized so that it 

should perform well in the simulation. The attributes like seed 

of the vehicle, viscosity, and omega parameters. 

C. Canonical PSO Algorithm 

After all initialization the PSO algorithm is simulated with 

varying number of cars and iterations. 

The simulation consist of 100, 200 and 300 cars with 

10, 50, 100 iterations for each and every car. The PSO 

algorithm is described in introduction section. The flow chart 

of the PSO algorithm is presented in fig. 2. 

 
Fig. 3: Shows the flow chart of PSO algorithm 

D. Simulation on Map 

Finally, the algorithm is simulated over the map. The map 

contains 2 cross over roads and 3 traffic signal lights ie. 

Green, Yellow, and Red. 

IV. RESULT 

We have performed experiments using Java Map File. Python 

is used to implement PSO algorithm. The PSO algorithm 

performs better and has good rate of convergence. The 

Experiments result are presented in fig. 4. And the map input 

is shown in fig. 3. 

The main aim of the work is propose the optimal 

traffic plan which significantly reduce the average waiting 

time of the vehicles and save fuel consumptions. 
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Fig. 4: Shows the map input for PSO Algorithm 

 
Fig. 5: Shows the PSO simualtion for 10 iteration 

 
Fig. 6: Shows the PSO simualtion for 50, 100 iteration 

The fig.4 and 5. Explains about the traffic plans for 

100 cars. The Fig. 4 Shows that in crossover-one, 6, 9, 6 times 

the green signal should be turned on for minimum waiting 

time of all the three sides respectively. Hence same for signal 

crossover-2. 

V. CONCLUSION 

It’s clearly visible that for more number of cars, the response 

time of the signal increases. The waiting time is decreases as 

the response time increases. For 100 cars the CO-2 has low 

response time. Hence the waiting time of others increases. 

The CO-1 has high response time. To reduce the waiting time, 

the signal keeps on changing the lights. We can see that for 

50 and 100 iterations there is no change in the traffic signal 

plan. Hence for 100 cars this is optimal solution. There is high 

response time guaranteed on both of the crossovers. 

This paper proposes a novel method in combination 

with the canonical PSO algorithm with multiple crossroads to 

reduce the average waiting time of vehicles in the traffic 

signal. 
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