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In this paper, we purpose cooperative control system with obstacle avoidance for
multiple mobile robot using particle swarm optimization (PSO) in unknown environment
to perform tasks that are difficult for a single robot to accomplish.

The idea of using multiple mobile robots for tracking targets in unknown environment
can be realized with Particle Swarm Optimization proposed by Kennedy and Eberhart in
1995. The actual implementation of an efficient algorithm like Particle Swarm
Optimization (PSO) is required when robots need to avoid the randomly placed obstacles
in unknown environment and reach the target point. However, ordinary methods of
obstacle avoidance have not proven good results on route planning. PSO is a
self-adaptive population based method in which behavior of the swarm is iteratively
generated from the combination of social and cognitive behaviors and is an effective
technique for collective robotic search problem. When PSO is used for exploration, this
algorithm enables robots to travel on trajectories that lead to total swarm convergence on
some target.

The PSO algorithm is used for robots to find targets at unknown environment in an
area of interest. But if the environment system become complex, the searching time
required will be even longer. In order to improve the original PSO algorithm based for
the search performance of the multiple robot system, Lu and Han proposed a probability
PSO with information-sharing mechanism for cooperative control system. Due to
introducing the ideas of distribution estimation algorithm and niche, each robot can be
provided an opportunity to choose an appropriate position in the search space such that
the search performance of the robot group can be improved.

We developed a cooperative control system with PSO and obstacle avoidance
algorithm in each mobile robot. The problem deals with a number of mobile robots
deployed in an unknown environment reaching and tracking their target by avoiding
obstacles encountered on their way. we deploy a set of mobile robots at a corner of the
" |space from where they start moving towards the target with random position. In this
process, they broadcast the information from the sensor condition about their
surroundings continuously to a host PC. A circular drift function is used here to
effectively avoid collisions of robots with the obstacles.

The environment and obstacle (i.e. Walls or other robots) position is unknown for each
mobile robot. We use video cameras over the environment to get coordinate position of
each mobile robot and target area. And the robots only have the information about the
relative distance to the targets area and position of each mobile robot. The searching




radius of each mobile robot is nearer distance from targets. The mobile robots have
mission to search and
_|track the position of targets and avoid collisions of robots with the obstacles.
The problem considered in this paper is exploration of an unknown environment with
|the goal of finding and.tracking a targets at an unknown énvironment using multiple
mobile robots. The mobile robots only have basic information about the position of each
mobile robot and relative distance which between mobile robots and target.We regard the
problem of tracking target as an optimization problem and solve it with PSO. The
positions of globally best particle in each iterative are selected, and reached by the robot
in sequence. Moreover, the positions of obstacles are detected by the robot sensor and
applied to update the information about the environment. The optimal path is generated
by the robot reaches its target by using PSO algorithm,
The results of the experiment demonstrated that the proposed cooperative control
system of multiple mobile robot with limited sensor and information using PSO f
or tracking target in unknown environment with obstacle.
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