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Aerial Interface with Tactile Feedback
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This paper introduces the system which enables a user not only to interact with a computer by moving one’s
hand in midair but also to feel touch feedback on one’s hand. It would be used as an interface with PCs, games,
portable devices, digital signage, and so on. It is also promising in hospitals, food factories, and public spaces. The
system consists of a PC, a hand tracker for input, and a tactile display for feedback. The hand tracker uses a depth
camera and needs no markers attached on one’s hand. The tactile display utilizes ultrasound to produce tactile
feedback from a distance. Owing to them, a user does not need to put any devices on one’s hand in using the system.
The principles are described and the prototype system is presented.
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Fig.1 Developed aerial interface system.
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Fig.2 Phased array focusing. The time offset 7, [s] of the n-th
transducer is determined based on the extra distance d, [m] and the
sound speed ¢ [m/s].
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Ultrasound beam

Fig.3 Sound intensity / of ultrasound beam at incident angle 6.
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Fig.4 Experimental results. The black dot is the mean value for each
subject, and the bar connects the maximum and minimum values.
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