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Virtual Alteration of Body Material by Reality-Based Periodic Vibrotactile Feedback

O il (@A)  #2H 1 (BEEKX)

Katherine J. Kuchenbecker (University of Pennsylvania)

fee Agn (BER) s B (FEEK)
RA th (BEEX)

Yosuke KURIHARA, The University of Electro-Communications, kurihara@kaji-lab.jp
Taku HACHISU, The University of Electro-Communications, hachisu@kaji-lab.jp

Michi SATO, The University of Electro-Communications, michi@kaji-lab.jp

Shogo FUKUSHIMA, The University of Electro-Communications, shogo@kaji-lab.jp
Katherine J. KUCHENBECKER, University of Pennsylvania, kuchenbe@seas.upenn.edu
Hiroyuki KAJIMOTO, The University of Electro-Communications, kajimoto@kaji-lab.jp

Characters with body materials that are different from that of humans, such as metal robots or rubber people,
frequently appear in movies and comics. While the abilities of their synthetic bodies can be easily observed from their
actions, their somatic sensations are more difficult to appreciate. Our aim in this work is to simulate the alteration of
the material of the human body by means of reality-based vibrotactile feedback. The feedback represents the
properties of the materials and is periodically applied to the elbow joint in synchrony with the elbow angle. This
simulated sensation of having a different body material gives us the feeling of those characters. This technique can
also be applied to improve maneuverability in the teleoperation of master-slave systems because it gives the operator

a robot-like sensation.
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Fig. 1 Virtual alteration of body material (rubber, wood, and metal)
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Fig. 2 Periodic vibrotactile feedback
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Fig. 3 System configuration

Table 1. Vibration parameters

Material A[m/s?] B[s] f[Hz]
Rubber 15.1 60 30
Wood 10.5 80 100
Aluminum 19.6 90 300
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Fig. 4 Overview of the material discrimination experiment
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Table 2 Identification rates for three types of feedback

Vibrotactile feedback
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Fig. 5 Answer frequencies for the two questions
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Fig. 6 Data-driven approach for robotization of human body
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