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Computational Model of Tool-Body Assimilation based on Object Identification

Cota Nabeshima* and Yasuo Kuniyoshi*

When touching an object with a tool held by our hand, we tactually feel the object as if touching with our bare hand. We address
what comprises this cognitive ability of “tool-body assimilation.” We compose a computational model of the tool-body assimilation and
tool-use backed by physiology and robotics. Two processes of identification of the tool during a swing play a crucial role in the model.
Exploiting the model, a robot on simulation can use first-appeared tools of various shapes to retrieve a target object. It synthetically
instantiates how computation works in human’s brain during tool-body assimilation. It also exemplifies a scheme realizing autonomous

tool using robots.

Key Words: Tool use, Body image/schema extension, Sensor fusion, Contingency, Adaptive robotics, Embodied cognitive science
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Fig.1 Blind retrieval task as an instance of tool-body assimilation.
When retrieving a coin from beneath a vending machine,
the contact between the “improvised” rake and the coin feel
as originating from one’s hand.
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