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Studies and applications of Swarm intelligence 

����������������� ����� ��
Ant colony optimization (Dorigo, Maniezzo and Colorni 1991; 
Dorigo and Stützle 2004) is a population-based metaheuristic 
that can be used to find approximate solutions to difficult 
optimization problems. It is inspired by the above-described 
foraging behavior of ant colonies. In ant colony optimization 
(ACO), a set of software agents called "artificial ants" search for 
good solutions to a given opti mization problem transformed into 
the problem of finding the minimum cost path on a weighted graph. The artificial ants incrementally build 
solutions by moving on the graph. The solution construction process is stochastic and is biased by a 
pheromone model, that is, a set of parameters associated with graph components (either nodes or edges) the 
values of which are modified at runtime by the ants.  
 
Particle Swarm Optimization  

Particle swarm optimization (Kennedy and Eberhart 1995; Kennedy, 
Eberhart and Shi, 2001) is a population based stochastic optimization 
technique for the solution of continuous optimization problems. It is 
inspired by social behaviors in flocks of birds and schools of fish. In 
particle swarm optimization (PSO), a set of software agents called 
particles search for good solutions to a given continuous 
optimization problem. Each particle is a solution of the considered 
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problem and uses its own experience and the experience of neighbor particles to choose how to move in the 
search space. In practice, in the initialization phase each particle is given a random initial position and an 
initial velocity. The position of the particle represents a solution of the problem and has therefore a value, 
given by the objective function. While moving in the search space, particles memorize the position of the 
best solution they found. At each iteration of the algorithm, each particle moves with a velocity that is a 
weighted sum of three components: the old velocity, a velocity component that drives the particle towards 
the location in the search space where it previously found the best solution so far, and a velocity component 
that drives the particle towards the location in the search space where the neighbor particles found the best 
solution so far. PSO has been applied to many different problems and is another example of successful 
artificial/engineering swarm intelligence system.  

���������!��"�#�!������������$��%�&����$�

There are a number of swarm behaviors observed in natural 
systems that have inspired innovative ways of solving 
problems by using swarms of robots. This is what is called 
swarm robotics. In other words, swarm robotics is the 
application of swarm intelligence principles to the control of 
swarms of robots. As with swarm intelligence systems in 
general, swarm robotics systems can have either a sc entific 
or an engineering flavour. Clustering in a swarm of robots 
was mentioned above as an example of artificial/scientific 
system. An example of artificial/engineering swarm 
intelligence system is the collective transport of an item too 
heavy for a single robot, a behavior also often observed in ant colonies.  

ABC algorithm 

The Artificial Bee Colony (ABC) algorithm is a swarm based 
meta-heuristic algorithm that was introduced by Karaboga in 
2005 (Karaboga, 2005) for optimizing numerical problems. It 
was inspired by the intelligent foraging behavior of honey 
bees. The algorithm is specifically based on the model 
proposed by Tereshko and Loengarov (2005) for the foraging 
behaviour of honey bee colonies. The model consists of three 
essential components: employed and unemployed foraging 
bees, and food sources. The first two components, employed 
and unemployed foraging bees, search for rich food sources, 
which is the third component, close to their hive. The model 
also defines two leading modes of behaviour which are 
necessary for self-organizing and collective intelligence: 
recruitment of foragers to rich food sources resulting in 
positive feedback and abandonment of poor sources by foragers causing negative feedback.  

 Staff Corner�
�

&�$����#�'����$��'����$#�(����
������$��
·  ��)*�#��������+�  ��������!���� ���� �,����� �����!�$+� "#	����������� ���$���
� �
�
�%��	������� ������ ������ &�'$����
(�����)��*��$+,&� �����
����������������-�$		
����� ����������.�
�/��&�012���		�1�/�����&�01314�5563� �



�

��

�

�

�

�

�

�

����

������7����%����	� �

cyclist chris boardman unveiled his latest 
cycle concept to the world's media yesterday. 
the new 'intelligent' bike counts calories as 
you pedal, plays music and uses a solar-
powered motor when you get tired. 
 
the carbon fiber frame has an inbuilt 
computer system, which incorporates an 
'unbreakable' locking device that allows only 
the owner to open it via fingerprint 
recognition. spoke-less wheels make the bike 
more aerodynamic while the tires will be 
puncture-proof with self-inflating tires . 
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N.Abhiram            Y9ME918 
V.Bhanu pakash   Y9ME915 

K.L.University Project Exhibition/ SAMYAK-
2010 
8th &9th oct , 2010 

First 
 

U.Karthik               Y9ME914 
M.Mansoor Pasha  Y9ME872 
V.Bhanu Prakash    Y9ME915 
V.Saneep Varma     Y9ME917 

NIT,Warangal Robo soccer  /TechnozionX 
24th  to 26th   Sept  ,2010 

Second 
 

Nadella.Naresh       Y7ME864 IIT,Guwathi Techscribe/ Techniche 
2 - 5 sept  2010 

Second 

N.Abhiram              Y9ME918 
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K.L.University Project Exhibition/ SAMYAK-
2010 
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