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Shape-Changing Clothes for Human Augmentation

HAORAN X1E!'®  HIROMU MATSUZAKI! TAKUMA TORII*

Abstract: This paper explores shape-changing clothing to maintain the wearing comfort and augment user’s
thermoregulation. We propose a retractable structure with comfort sensitive actuator. The actuator is in-
spired by the breathing function of plant stomata opening to facilitate gas exchange. The proposed device is
composed of retractable hole structures, temperature and humidity sensors, servomotors, and driving wires.
When the values of clothing temperature and humidity reach outside the comfort zone, the proposed system
can open or close the clothing hole structure accordingly. To verify the effectiveness of the proposed system,
we compare the performance of a wearer in running condition with and without this system. It is verified
that the proposed shape-changing clothing is valid for maintaining the wearing comfort in daily activities.

Keywords: Retractable structure, human augmentation, shape changing, cloth climate.
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Fig. 2 The constitution of the retractable hole structure

(right) and transition from the opening state (top left)
to the closed state (bottom left).
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Fig. 3 The proposed clothing system.
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Fig. 4 The proposed shape-changing clothing system in side
view (left) and front view (right).
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(left) for comparison.
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