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Multi-finger AR Typing Interface for Mobile Devices
Using High-Speed Hand Motion Recognition

HicucHt Masakazut®  KomMUuRrRo Takasur!:P)

Abstract: In this paper, we propose a new user interface designed to improve the usability of mobile devices.
The interface overlays a virtual keyboard on real images captured by a camera attached to the back of a
mobile device and recognize user’s hand motions by using optical flow information. The user can operate the
virtual keyboard with his/her multiple fingers in the space behind the mobile device. In the experimental
system equipped with our interface, the user can perform multi-finger typing with his/her hand as if there
were a real keyboard because the viewing directions of the camera and his/her eyes are the same and his/her
hand is overlaid on the virtual keyboard. The interface recognizes only hand motions and does not recog-
nize poses of a hand or fingers, which enables high-speed stable recognition without complicated processing.
The interface recognized hand motions with a processing time of about 8.33 [ms/frame] (about 120 [fps]).
We implemented a keyboard application using our interface on the experimental system and evaluated the
performance. In the application, we realized real-time multi-finger typing in the air.
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Fig. 1 Multi-finger typing interface system.
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Fig. 2 Photographs of the experimental system.
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Fig. 3 The calculation of optical flow.
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Fig. 4 The flowchart of the hand action recognition.
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Fig. 7 Screenshot of our keyboard application and key pressing

in the application.
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Fig. 8 Sequential key typing using our keyboard application.
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