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In this research project, a recognition system for contact objects was
developed to improve the accuracy of thermal-based material recognition. We investigated approaches
that actively utilize heat from both hardware and software perspectives, including developing a
temperature-controllable machine (robot) cover and recognition algorithms for contact objects using
a time-series temperature database. By adjusting the temperature of the robot gripper according to
the temperature of the object, it is possible to prevent deterioration in recognition accuracy due
to environmental changes, which was a conventional problem. Furthermore, high-precision
classification through machine learning based on temperature information has been achieved for
materials with significantly different thermal properties, such as metal and wood, and metals that
are difficult to classify using vision and tactile sensors.
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