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Abstract: Task allocation is one of the key issues in multi-mobile robot scheduling system. The existing
methods tend to focus on improving the efficiency of task assignment without considering the task execution
time, ignoring the overall task completion efficiency and the computational cost. In addition, they usually adopt
a centralized control architecture, which requires the robot to be in a stable and reliable communication
environment. In order to solve the above problems, a distributed auction mechanism-based dynamic task
assignment algorithm for multiple mobile robots is proposed. The method adopts a distributed control method
for robot groups, shares and dynamically updates task sets with each other, bids for tasks using a distributed
auction mechanism, adds a link to adjust the task execution order, and considers the overall task completion
efficiency. Finally, a simulation environment with multiple robots and obstacles is built under Linux system and
relevant experiments are conducted. The experimental results show that the algorithm has higher allocation
efficiency than the linear and mixed integer solving algorithms CLP and CBC, and has stability. Comparing with
the Deep Reinforcement Learning (DQN) and Vacancy Chain (VC) algorithms, the execution efficiency remains
stable while the movement cost is significantly reduced by 55%, which achieves a balance between the
efficiency and cost in operation. This study, as believed, can be put to the real-world applications with promising
outlook.

Key words: multi-mobile robot scheduling system; dynamic task assignment; auction mechanism; distributed control
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