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Abstract; In view of the multi-type resource demand of tasks in multi-robot systems, individual robots are often unable to perform
the task by their limited abilities, so that multiple robots are required to complete cooperatively. To address the problem, this paper
proposes a task allocation optimization model for multiple resource requirements to assign the task to a suitable robot cooperative
group with individual robot limited resources. This model designs the collaboration cost function of the task which comprehensively
considers time, travel distance, resource utilization and other factors affecting task collaboration cost. And the model proposes a task
assignment method based on the Nash equilibrium strategy. Firstly, this method assigns more tasks to initial robot groups that met
their resource needs by Genetic Algorithm. Then, the optimal equilibrium solution is achieved for the initial groups by Nash
equilibrium thought in Game Theory. Finally, this method obtains the robot groups that meets the Nash equilibrium solution, so as to
reduce the collaborative cost of tasks. The experimental results show that the proposed method can effectively improve the task
completion rate and reduce the average collaborative cost of the task.
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Fig. 1 System model diagram
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Fig. 2 Flow chart of task assignment
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Fig. 6 The effect of task quantity on task completion rate
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