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Effectiveness of Tuning of Pheromone Trail Lifetime

in Attraction of Robot Swarm

RyYUSUKE Fusisawa,! YUusuke SHiMizu*!
and FUMITOSHI MATSUNO*?

We focus on swarm behavior of ants. They communicate with each other
using pheromone. They forage food using pheromone trail to attract many
ants to food. They also realize adaptive foraging by adjusting the property
of the pheromone trail according to changes in the environment. This sort of
behavioral mechanism is expected to be effectively applicable to robotics. We
propose adjustment method of the pheromone trail lifetime based on quantity
of food. We obtained simulation and experimental results that the proposed
adjustment of the trail lifetime is effective.
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Fig.1 Behavior rules for attracting other robots?)
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Table 1 The action rules when an robot detects collision

Collision
processing|i] Collision object  Action of robot after collision
disengage from collision point
Collision robot or wall a8 P
X and turn around

processing[1] -
food lay down the pheromone trail

Collision robot temporary stop

processing[2]  food or wall (out of the model)

Collision robot or wall disengage from collision point

processing[3]  food lay down the pheromone trail
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Table 2 Tuning method for trail duration time

Condition Pheromone trail duration time

F > Fyy T

1<F < Fep T2

F=1 0 (Not laying down the pheromone)
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Table 3 Relation of duration time of pheromone trail, ethanol concentration and flowing volume of pheromone

Duration time of Pheromone [min] 4 5 7 8 9 0 11 12 13 14
Ethanol concentration [%] 100 100 100 100 50 75 60 50 50 50 50
Ethanol volume of flowing [ml/min] 15 20 35 15 45 30 20 25 30 35
Water volume of flowing [ml/min] 15 20 35 15 45 30 20 25 30 35
2Va gboboboboobooboooooboob
b o censor /ﬁ Ethanol Water 32 0000000
- tank ]| tank

Battery boxes(x 3) A L1
attery boxes . .
- Micro Micro
Liquid tanks( X 2)
pump pump
Touch sensors( X 8)

NV

"

Full color LEDs( x 16)\

Color sensors( X 6)
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Fig.2 Overview of a developed robot (ARGOS02) tuning duration time

of pheromone trail
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