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Emergence of a garbage-collection behavior by multi-robots with
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Abstract

We developed a robot with a sensory-motor mapping using ultra-sonic sensors. A nonlinear

function is used as the mapping. It is found that a combination of two kinds of hyperbolic

function enables the robot to avoid obstacles like a wall or garbage. We found requirements

in both of body structure and sensory-motor mapping for emergence of a garbage collection.

In the conducted experiments with eight robots, the positional information of the object is

obtained using the motion capture and is compared with initial position of the objects. It

is found that the robots emerge cooperative behavior that is a garbage-collection behavior

avoiding wall and other robots.
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2:

rL1 = c1 · tanh(g1 · (sR − b1)) (1)

rL2 = c2 · tanh(g2 · (sR − b2)) (2)

rL = rL1 + rL2 + d (3)

rR1 = c1 · tanh(g1 · (sL − b1)) (4)

rR2 = c2 · tanh(g2 · (sL − b2)) (5)

rR = rR1 + rR2 + d (6)
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