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Abstract

We propose a model for the allocation of ager‘s to tast s when the tasks have
a cost which grows over time. Our model acc~unts “r ' oth the natural growth
of tasks and the effort of the agents at containu._ such growth. The objective
is to produce solutions that minimize the _ .. v us vasks (potentially stopping
such growth) by efficiently coordinating the -nerations of the agents. This
problem has strong spatial and temp -.° ~~mnonents, as the agents require
time not only to work on the tasks but a z¢ to move between tasks and during
that time the costs of completing ° - tas s continue to grow. We propose
a novel distributed coordination algor.‘hi. called Lazy max-sum, which works
well even when the model of the ©+ -roni. ent has errors. The algorithm handles
homogeneous as well as heterogene. "s agents, which can do different amounts
of work per time unit and have different travel speeds. We show experimentally
that the algorithm outperfo .us « “her methods in both a simple simulation and
the RoboCup Rescue ager . simulai ‘on.
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1. Introduction

In many real world piublems, a number of agents (or resources) has to be
allocated to tar s t) at need to be done. This is framed as an assignment problem
and solved usw.. ~ ¢ stimization methods. Since each agent incurs a cost for doing
a task, the ,bjectiv. is typically to minimize the sum of the costs. Costs can be
expressed as ¢ starce to travel, or time, or energy consumed, which has to be
minimized.

In * L5 pape. we are interested in task allocation when the agents are robots
(or of 1er phy: ‘cal agents) and the tasks are geographically distributed, hence to
do the "asks t".e agents have to travel to the task locations. More specifically, we
a’ _ wterested in tasks that have a cost that changes over time and where multiple
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