
International Journal of Advanced Scientific and Technical Research                  Issue 3 volume 2, March-April 2013          

Available online on   http://www.rspublication.com/ijst/index.html                                                     ISSN 2249-9954 

 Page 98 
 

 A comparative Study of Particle Swarm Optimization and 

Genetic Algorithm 

 
G.R. Mishra,

 
Mudit Shukla, Saurabh Kumar Mishra, O. P. Singh, Sachin Kumar 

Amity University Uttar Pradesh, Lucknow Campus, India 

   

 

ABSTRACT 

 

In recent years, particle swarm optimization and genetic algorithm has been applied with 

success in many numerical optimization problems. In this paper we comparatively study the 

performance of the PSO and GA. Four different benchmark functions are selected as testing 

function with initial limit settings. It is found that the PSO outperforms the GA in presented 

testing functions. Under all the cases, the PSO always converges very quickly towards the 

optimum solutions. The results show that the PSO is the promising optimization method and 

can be easily applied in many practical optimization problems.      
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1. INTRODUCTION 

 

In many systems, optimization problems are usually huge, complex and highly nonlinear. The 

gradient based search methods are not efficient for that type of systems. The population based 

method can provide the very good solutions. These methods are generally inspired by evolution 

as seen in the nature and simulation of social behavior [1]. The performance of these 

optimization methods are controlled by some parameters, which is responsible for updating the 

population. Each individual of the population expected to move toward the optimum solution 

area [8].  

Particle swarm optimization is an efficient evolutionary computational technique developed by 

Kennedy and Eberhart in 1995. It is based on the social behavior of the bird flocking, bees and 

fish schooling. The PSO is successfully leads to a global optimum by an iterative procedure [2]. 

In PSO each solution is represented as a particle. Fig 1 shows the flow chart of PSO. The PSO is 

simple to implement and its convergence may be controlled via few parameter.  A position X and 

velocity V are associated with each particle. The position and velocity of the i
th 

  particle are 

𝑋𝑖 =  𝑋𝑖,1 , 𝑋𝑖,2  , … . 𝑋𝑖,𝑁  and 𝑉𝑖 =  𝑉𝑖 ,1 , 𝑉𝑖 ,2 ,… . 𝑉𝑖 ,𝑁 respectively. 

 

The position and velocity are updated according to the formula given as 

𝑉𝑖
𝑛+1 = ω𝑛𝑉𝑖

𝑛 + 𝐶1 ∗ 𝑟𝑎𝑛𝑑1 ∗  𝑋𝑖
𝑏𝑒𝑠𝑡 − 𝑋𝑖 + 𝐶2 ∗ 𝑟𝑎𝑛𝑑2 ∗  𝑋𝑏𝑒𝑠𝑡 − 𝑋𝑖                                 (1) 

𝑋𝑖
𝑛+1 = 𝑋𝑖 + 𝑉𝑖

𝑛+1                                                                                                                        (2) 

 

Where𝑋𝑖
𝑏𝑒𝑠𝑡  

and 𝑋𝑏𝑒𝑠𝑡  is the individual best and global best positions respectively, n+1 and n 

denote the current and the previous iterations, rand1 and rand2 are random numbers in the range 

[0, 1], C1=4 and C2=1 are the two positive constants and ω
n
 is the inertia weight in the n

th
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iteration. In this paper we take ω
n
= (0.95, 0.4) linearly damped with iterations [7]. Swarm size of 

50 and 500 iterations are used in the PSO algorithm.  

 
Fig 1: A flow chart of PSO algorithm 

 

Genetic Algorithm is based on the concept of survival of the fittest [3]. There are three basic 

operators in GA such as: selection, crossover and mutation. Fig 2 shows the GA process. The 

algorithm starts with an initial population representing random candidate solutions. In the 

population a score is given to each individual depending on its performance. Best scores 

individuals are to be selected to produce the new generation. After that, crossover is used to 

produce two new individuals by genes exchange between the two selected individuals. In order 

to add diversity to the population mutation is applied [4]. Various schemes are used for the 

selection purpose; in this paper we use tournament selection. In tournament selection, several 

individuals are chosen at random and the fittest becomes one of the parents [5]. 
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Fig 2: A flow chart of Genetic Algorithm 

In the genetic algorithm, population size=16, maximum number of iteration=100, mutation 

rate=0.15, selection rate=0.5, number of bits in each parameter=8 and size of the tournament=5 

are used. 

 

2. TESTING FUNCTIONS 

 

In this paper we use four benchmark functions presented in Table 1 in order to study the 

performance of the PSO and GA. These functions are as follows: 

 Sphere: This function is smooth, unimodal, strongly convex, and symmetric. 

 Rosenbrock: Rosenbrock’s valley is a classic optimization function, also known as 

Banana function. The global optimum is inside a long, narrow, parabolic shaped flat 

valley. To find the valley is trivial, however, convergence to the global optimum is 

difficult and hence this problem has been repeatedly used to assess the performance of 

optimization algorithms. 

 Griewank: This function has many widespread local minima. However, the location of 

the minima is regularly distributed. 

 Schaffer: This function is the two-dimensional Schaffer’s function. 
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Table 1 Benchmark Functions 

 

 

3. PERFORMANCE ANALYSIS   

 

 PSO and GA are applied on the four benchmark functions using MATLAB 10.0. Fig 3(a) and 

3(b) shows the convergence of PSO and GA respectively, in finding the optimum solution for 

the Sphere function. It is clear that for the sphere function PSO can find the mean cost very fast 

as compare to the GA and quickly find the global minima. Convergence of PSO and GA for the 

Rosenbrock function is shown in fig 4(a) and fig 4(b) respectively. Fig 5(a) and fig 5(b) shows 

the results for the Griewank function and fig 6(a) and 6(b) shows the results for the Schaffer 

function. By looking at the shapes of the curves in all the figures, it is easy to see that the PSO 

converges very quickly under all the functions as compared to GA.  

          
    Fig 3(a): Sphere function using PSO                 Fig 3(b): Sphere function using GA   
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Fig 4(a): Rosenbrock function using PSO             Fig 4(b): Rosenbrock function using GA 

 

           
      Fig 5(a): Griewank function using PSO              Fig 5(b): Griewank function using GA  

                   
    Fig 6(a): Schaffer function using PSO                    Fig 6(b): Schaffer function using GA 

 

 

4. CONCLUSION 

 

In this paper, comparative studies of particle swarm optimization and genetic algorithm have 

been carried out. The performance of PSO algorithm and GA has been extensively studied 
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using four benchmark test functions. The obtained results show that the PSO has the ability to 

quickly converge. On the other hand GA takes time to find the mean cost. It is also studied 

that PSO is simple to implement in both the context of coding and parameter selection. GA 

however, contains search procedures based on natural selection and population genetics.      
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