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Proposal of an integrated model of attractive pheromone and evasive pheromone and
its application to large-scale swarm robots
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When we control autonomous and distributed robots, we developed a model to
control the robots using indirect communication with each other through information in correspondence of
field. In this study, the field is defined as an undirected graph.

A node corresponds to the point where the robots visit and a link between two nodes corresponds to the
relation on which a robot can move. A robot determines a next node to move using the field information.
When we used an evasive pheromone model, we got better results with consideration with degree of each
next node rather than without. In addition, we developed a method to compute attractive pheromone or
evasive pheromone through one field information and confirmed the behavior through computer simulations.
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Dynamics (agent=10, size=10000, p=0.10, scale-free)
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1 2 size=100

[[F\ coordinate]] (0,0)](99,0)[(0,99)[(99,99)[Average]  Stdev. ]

0 162.1]156.6|159.4| 167.2 |161.325|3.497070202
1 168.0| 158.6 | 169.3 | 162.2 |164.525 |3.882975663
2 163.8/160.2|173.1| 165.9 | 165.75 |4.210700654
3 167.4|162.3|170.8 | 166.1 | 166.65 |2.720661684
4 163.8/164.3|169.9 | 165.4 | 165.85 |2.154530111




2 10 size=100

H k\ (tourdinate” (0,0) ] (99,0) ] (0,99) ] (99,99)|;—\Vemoe] Stdev.

|

0 826.3|809.4(822.0| 818.4 |819.025(5.564305887
1 833.11830.9(823.2| 820.4 | 826.9 4608)10-102
2 839.8|833.1|831.7| 825.7 |832.575(4.483469639
3 840.6|844.9(849.9 | 848.4 | 845.95 [3.204059925
4 840.0/840.5|851.1| 842.7 |843.575(3.990676634
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