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ABSTRACT 
Swarm Intelligence (SI) is the collective behaviour of social insects that has been applied to solve many optimisation issues. It is 
the discipline of Artificial Intelligence which is concerned with the decentralized, self-organized systems by taking the collective 
behaviour of social insects as inspiration. They are categorized by decentralized way of imitating the swarm. Swarm intelligence is 
a successful concept for the algorithm with complex problems. SI consists of population of simple agents interacting locally with 
other agents and with their environments. This paper focus on comparative analysis of successfully used two swarm intelligence 
algorithms such as Artificial Bee Colony (ABC) which mimics the behaviour of foraging behaviour of bees and Particle Swarm 
Optimization (PSO) which mimics the behaviour of birds flocking. A detailed comparative analysis is carried out to provide fitness 
sharing of these two optimization algorithms which examine whether it improves the performance of the application which can be 
implemented using these evolutionary algorithms. 
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INTRODUCTION 

 

Swarm Intelligence (SI) is a discipline of Artificial Intelligence (AI) which is concerned with the 

population of simple agents interacting locally with other agents and with their environments. It is concerned 

with the design of multi-agent systems by taking inspiration from the behaviour of social insects such as bees, 

ants, fish, birds, etc. The colonies of social insects have trapped the researchers, and the methods which govern 

their activities are unknown for a long period of time. The colony members work cooperatively in order to 

achieve the complex tasks.  

The coordinated behavior of colony members come out from simple actions or interactions between 

members of the colonies. The collective behavior of insects are self-organised and work without any central 

control. Partitioning of unlabeled dataset into group of similar objects is clustering. Group of similar objects 

called cluster.  

Coordinated colony behavior emerges from relatively simple actions or interactions between the colonies 

and the individual members. Many aspects of the collective activities of social insects are self-organized and 

work without a central control. Clustering means the act of dividing an unlabelled dataset into groups of similar 

objects.  

The study based on cluster analysis plays a important role in various fields such as Artificial Intelligence, 

Machine Learning, Microbiology, Pathology, Remote Sensing, Wireless Sensor Networks, Sociology, 

Psychology, Marketing, Business, Geography, genetics, biology, etc. Swarm Intelligence is implemented for 
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Clustering to produce approximate solutions to optimisation problems in reasonable cost, computation time. 

ABC and PSO algorithms are the two important optimisation methods which are implemented to produce the 

approximate solution to the complex problems in reasonable cost and computation time. 

Some important properties of cooperative behavior is summarized below: 

 

Homogeneity: 

Every bee in a group have same behaviour. The bees move without leader, even though temporary leaders 

appear in a group. 

 

Locality: 

The nearest bee mates only control the motion of each bees.  

 

Collision Avoidance: 

avoid colliding with nearby bees 

 

Velocity Matching: 

Try to match velocity with nearby bees 

 

PSO is attached to evolutionary computation such as Evolutionary Programming (EP) and Genetic 

Algorithms (GA). ABC and PSO algorithms can be analysed in future to produce better solution by 

implementing the usefulness and reducing the restrictions of PSO, give PSO with fitness sharing, check whether 

this improves the performance in evolutionary algorithms.  

The paper is organized as follows: Section 2 describes Artificial Bee Colony. Section 3 describes particle 

swarm optimization. Section 4 presents an Advantages and Disadvantages of ABC and PSO. Section 5 presents 

an Analysis of ABC and PSO. Section 6 presents an Applications of ABC and PSO. Section 7 concludes the 

paper and Future Work 

 

Artificial Bee Colony (ABC): 

Artificial Bee Colony (ABC) algorithm is an optimization technique that replicates the foraging behaviour 

of honey bees. It has been applied to resolve many optimization issues. A group of bees successfully achieve the 

tasks through their cooperative behaviour [5]. 

The bee colony consists of three groups of bees such as employed bees, onlooker bees and scouts. There is 

only one food source for one employed bee. In other words, the number of employed bees is equal to the 

number of food sources around the hive. The employed bees go in search of food and come back to hive and 

dance according to the quality of food source they collected. The employed bee whose food source has been 

abandoned becomes a scout bee. Scout bees start to search new food source. Onlooker bees choose the food 

source depending on the waggle dance of employed foragers. 

In ABC, the positions of food source are the possible solution to the optimization problem [1]. The nectar 

amount represents the quality of the associated solution. The quality of solution is the fitness of the problem. 

The solution of the population is equal to the number of employed bees. Initially position of the food source and 

initial population is generated. After population initiation, the search process of employed bees, onlookers and 

scouts is repeated. Employed bees modify the search positions and find out new search positions [2]. If the 

nectar amount of old position is lesser than the nectar amount of new position, the bee memorizes the new 

position and forgets the old search position [10]. Otherwise, the bee keeps one position in her memory. Once all 

employed bees complete their search process, they share the information of their source positions with onlooker 

bees in the dance area. The employed bees perform waggle dance according to the quality of food source 

obtained. Each onlooker evaluates the nectar information of employed bees according to the waggle dance. The 

employed bees modify the source positions in her memory and verify the nectar amount. If the nectar amount of 

new position is higher than the previous one, the bee memorises new position and forgets the old ones. The 

abandoned sources are determined, and they are replaced with new sources by artificial scout bee.  

ABC approach is used because of its simplicity, flexibility, robustness, quick convergence and Ease of 

hybridization with other optimisation algorithms. ABC uses only fewer control parameters when compared to 

many other search techniques. 

 

Particle Swarm Optimisation (PSO): 

Particle Swarm Optimisation (PSO) is a swarm intelligence based technique first described in 1995 by 

James Kennedy and Russell C. Eberhart. PSO finds a solution to problem in a search space and forecast social 

behavior. PSO is a population based algorithm that contribute to many engineering applications [3]. Particle 

swarm optimisation algorithms simulates social behaviour of swarm. Once the problem is provided, the way to 

evaluate proposed solution is in the form of fitness function. In PSO, the network is defined and assigning 
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neighbours for each particle to interact. The population of random guesses to problem solution is defined. Each 

individual are the candidate solutions. The candidate solutions are the particles. The particle position is updated 

for each iterations. The particles evaluate the fitness function of candidate solution iteratively. It is necessary to 

remember the location of best result. The best solution of every individual is called local best. Each particle 

make their solution information available to its all neighbors [8]. They able to see at which point the best 

solution is updated. Movement through the search space is guided by the current best solution.   

Each particle represents their candidate solution for the optimisation problem. When the neighbor of 

particle is in the entire swarm, the best position in the neighbourhood is referred to as global best particle 

(gbest). When smaller neighborhoods are used, the algorithms is referred to as local best (lbest). The 

performance of each particle in the search space is calculated using fitness function that varies depending on 

optimisation problem. 

Each Particle in the swarm is represented by two characteristics: 

 

 The current position of particle 

 The current velocity of particle 

 Each particle corresponds to individual in evolutionary algorithm. Each particle has an updating 

position vector and updating velocity vector by moving through the problem space. 

Velocity updating terms that creates new velocity are 

 

 Inertia term, forces the particle to move in the same direction as before by adjusting the old velocity. 

 Cognitive term (Personal best), forces the particle to go back to the previous best position. 

 Social Learning term, forces the particle to move to the best previous position of its neighbors. 

 

Advantages and Disadvantages: 

4.1 Advantages and Disadvantages of Particle Swarm Optimization Algorithm: 

Advantages of particle swarm optimization algorithm: 

 It is applied to both scientific study and employed in engineering. 

 In PSO, the search can be carried out by velocity of the particle.  

 It has no overlapping and mutation calculation.  

 Only most optimist particle can transmit information to other particles and the searching speed is fast 

 PSO calculation is very simple 

 PSO has better optimisation ability and can be completed easily. 

 PSO accepts the real number code and is decided by the solution 

 

Disadvantages of the basic particle swarm optimization algorithm: 

 PSO easily undergo partial optimism which cause less approximation of its velocity and position 

 PSO cannot solve the problem of scattering 

 PSO cannot solve the problem of non-coordinate system (solution and movement of particles in energy 

field) 

 

4.2 Advantages and Disadvantages of Artificial Bee Colony: 

Advantages of Artificial Bee Colony: 

 ABC is employed because of its simplicity, flexibility and robustness. 

 Uses only fewer control parameters when compared to other search techniques 

 Inherent parallelism 

 It can be efficiently applied to Travelling Salesman Problem  

 It can be used for dynamic applications (adjust according to changes in the system) 

 Problem in one agent does not stop the performance of entire system 

 Positive feedback is helpful in determining good solution faster 

 

Disadvantages of Artificial Bee Colony: 

 Though convergence is guaranteed, the time taken for convergence is not sure 

 Theoretical analysis of Bee Colony is difficult. Research is experimental 

 Random decisions (not independent) 

 Distribution changes for every iteration 

 

Analysis Of Abc And Pso: 

Artificial Bee Colony is inspired by the foraging [10] behaviour of honey bees in the colonies. The 

cooperative behavior of honey bees in collecting the nectar for hive enables to find the shortest path between 
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their hive and food source. This behavior of bees is exploited in ABC algorithm to solve many discrete 

optimization issues. Particle Swarm Optimisation is modelled on social behavior observed in insects. PSO has 

become popular among researchers because of its robustness and efficient technique for solving difficult 

optimisation problems and population based optimisation problems 

Both ABC and PSO algorithms are clustering algorithms because of bee’s cooperative nature, social 

behavior of PSO. The ABC can be mostly applied for problems when their source and destination are 

predefined whereas PSO is a clustering algorithm which can be used for dynamic optimisation, multi-objective 

and constraint satisfaction [7]. The ABC is mostly applied to problems that need exact result whereas PSO can 

be applied to problems that are fuzzy. All these characteristics of ABC and PSO can be employed in following 

applications. 

 

6. Applications Of Abc And Pso: 

Artificial Bee Colony algorithm can be applied to many combinatorial problems like vehicle routing 

problems, dynamic problems in real variables, parallel implementation, stochastic problems. It also used to 

produce nearest optimal solution to problems like travelling salesman. They have advantage over genetic 

algorithm of similar problems when there is dynamic change in the graph. The bee colony algorithm run 

continuously and adapt to dynamic changes in the environment. It is mostly used for network routing problems  

PSO was first employed in the field of neural network [6] training by Kennedy and Eberhart in 1995. PSO 

algorithm has been used to solve unconstrained problems, single-objective optimisation problems. It also used 

to solve constrained problems, multi-objective optimisation problems, problems with dynamic capability, when 

need multiple solutions [9]. Many applications [4] have been explored including data mining, 

telecommunications, signal processing, power management, etc. there are thousands of publications reporting 

applications based on Particle Swarm Optimisation algorithms.  

 

7. Conclusions And Future Work: 

The ABC and PSO can be analyzed for future enhancement so that new research could be engaged to 

produce best solutions by improving efficiency and by reducing the limitations. More potential for determining 

the best target dynamically through ABC can be planned to give PSO with fitness sharing examined whether 

this helps improving the performance of the entire system. The velocity of each individual must be updated in 

future by considering the best element found in all iterations rather than considering the current iteration.  
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