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Recognition of Functions of Objects Based on
Models of Dynamic Functions

HirokAzU HATTORI,* KoOICHI KISE,t TADAHIRO KITAHASHI
and KUNIO FUKUNAGAT

In order to realize a vision module of an intelligent robot, it would be important to derive
information about a function of an object from its shape, as well as a category of an object.
In this paper, we propose a method of recognizing an object’s function using a functional
model. As functions to be modeled, we consider dynamic functions of hand-tools, such as a
“magnifying force” function. In our functional model, the relation between a function of a
hand-tool and its shape is represented using the following knowledge: (1) knowledge about
elementary machines such as a lever and a wheel-axle, (2) knowledge about functands, i.e.,
an object contacting with a hand-tool. As a recognition method, we propose a top-down
algorithm which determines whether an input polyhedral object satisfies a function described
in the functional model. Our method recognizes a modeled function by verifying the follow-
ing points: (1) appropriateness of contact with a functand, (2) magnification ratio of applied
force, (3) performability of human’s action required to use a hand-tool. In addition, we discuss
the effectiveness and drawbacks of the proposed method, based on the experimental results
on recognition of functions of a bottle-opener, a wrench and a screw-driver.
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Fig. 1 Contacting states of a lever.
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