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Abstract—In this paper, we propose a new architecture for visual object recognition based
on the idea ”seeing is touching” which is derived from the evidence of cognitive psychology.
In this architecture, 1) an object is represented by the way how an agent touches it, and 2)
the way of touching is estimated from visual inputs. In order to estimate touching behavior
from visual inputs, we use utility functions. To generate the utility function from visual
input, we should take care of the following three points: 1) utility is updated with a state
transition probability model, 2) rewards are given when the agent touches an object and 3)
visual input is treated as a set of inputs from small regions in the image. By using this utility
function, an agent can generate all behaviors to objects. According to this architecture, we
tested this architecture with an experiment. The experiment is obstacle avoidance in which

the agent can distinguish whether it can pass through a gap between objects or not.
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Fig.1 Overview of our method
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Fig.2 Assumed environment and agent
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Fig.3 Input image
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Fig.4 Expected touch area, receptor area,
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U(s) = R(s) + mgxz; MLU(S) (1)
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Fig.5 Camera model used in our experiment

(b) Wide case

(a) Narrow case

Fig.6 Input images used in our experiment
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Fig.9 Utility function of wide case
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Fig.10 A generated path of narrow case

Fig.11 A generated path of wide case
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