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Fine-grained Action Allocation and Scheduling Method for Dynamic Heterogeneous Tasks in
Multi-robot Environments

WANG Jiwang and SHEN Liwei
School of Computer Science, Fudan University, Shanghai 201203, China

Shanghai Key Laboratory of Data Science(Fudan University) , Shanghai 201203, China

Abstract In a multi-robot environment, robots with different capabilities collaborate with each other to complete task require-
ments. Realistically, these tasks are dynamically issued and can have different goals and urgency levels,so it is necessary to allo-
cate and schedule the appropriate robots responsible for executing the fine-grained actions decomposed for each task. Most of the
existing approaches are suitable for static and homogeneous task allocation scenarios, while most of the dynamic heterogeneous
tasks are assigned using exclusive allocation strategies, which causes the robot to frequently enter into waiting states(i.e. s robots
are in the idle phase between being assigned a task and actually starting to execute it). Since tasks vary in urgency levels and re-
lease times, this allocation method will reduce the efficiency of response to more urgent tasks, while leading to longer waiting time
and task completion time. To address this problem,this paper proposes a fine-grained action allocation and scheduling method for
dynamic heterogeneous tasks in a multi-robot environment. In this paper,the object of allocation and scheduling is a fine-grained
action decomposed by a task,and an action can be undertaken by one capability of a robot. Faced with a set of fine-grained actions
decomposed by the task,this method draws on the auction algorithm process to calculate the optimal allocation scheme for a robot
to undertake a specific action based on the robot capabilities, state and task information. In addition, by executing the allocation
and scheduling process at each new task release or when a robot finishes executing an action,robots in the general task waiting
state can be scheduled to the urgent task to ensure the priority completion of the urgent task and reduce the overall waiting time
of the robot. Based on this approach.,the execution module ROSPlan is extended and implemented. Simulation experiments around

a set of multi-robot dynamic heterogeneous tasks show that the proposed methodr can obtain a better allocation scheme compared
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to the method using greedy policies.
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Table 1  Mapping of auction concept in the field of multi-robot
task allocation
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Fig. 1 Multi-robot dynamic heterogeneous task planning process
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