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Designing and Evaluation of Swarm Behavior Using
Pheromone Trail and Self-assembly Based on the
Concept of Umwelt

Ryusuke FUJISAWA!, Takashi HASHIMOTO? and Fumitoshi MATSUNO!
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2:Japan Advanced Institute of Science and Technology

Abstract: In this study, we design and evaluate swarm behavior. In the swarm, an object of evaluation
is a performance of a group, but an object of designing is the action of individual. This gap does this
research difficultly. Then, in this research, the swarm behavior was designed by using the concept “Umwelt”
in ethology. The advantage to use this concept is that all actions necessary for the swarm behavior can
derive from the purpose of the individual. The swarm behavior can be built into the action algorithm of the
individual by using this concept. In the computer simulation, input realistic value to various parameters.
We analyze a parallel processing and a task allocation of the swarm by attention to “task solution time”. As
a result, the parallel processing is working effectively by constructed algorithm. And, we discover that the
swarm is doing task allocation, when the swarm have to transport the object that cannot be transporter by
individual.

Keywords:Umwelt, Swarm behavior algorithm, Virtual pheromone trail, Self-assembly, Task
allocation
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Table 4: Parameter setting of a solvable task
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Number of packs 1
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