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Thermal Measurement using Thermo Sensitive Ink and Camera for

Vision-based Cutaneous Sensor

Katsunari Sato "2, Hiroyuki Shinoda™', and Susumu Tachi™>

Abstract --- We propose a thermal measurement method using thermo sensitive ink and a CCD
camera to realize the vision-based cutaneous sensor that can measure both tactile and thermal
information. The thermo sensitive ink is employed to measure temperatures of the sensor surface
on the basis of its color, which changes according to its temperature. The proposed method can
be implemented in a simple structure so that we can integrate it with the finger-shaped GelForce
technology that measures tactile information in terms of surface traction field. We implemented
prototype sensors and confirmed that the proposed method can measure difference in
temperature or material of objects based on the time response of measured temperature.
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Fig.1 Configuration of vision-based cutaneous sensor.
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Fig.2 (a) Prototype of thermal sensor and (b) its camera image.

2. Prototype
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Fig.4 Relationship between temperature of object and hue of
thermo sensitive sheet.
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Fig.5 Time variation of the measured temperature distribution.
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Fig.7 (a) Camera image. (b) Measurement environment of
surface traction field and temperature. (c)Objects.
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Fig.8 Measured forces and temperature.
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Fig.9 Time response of measured force magnitude.
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Fig.10 Time response of measured temperature.
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