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Abstract

VR (Virtual Reality) is the technology to allow human to perceive realistic environment. It is
difficult for existing haptic devices to let users perceive that is determined not only by force but
also a contact area between a finger and an object when pushing the object. It is difficult to unit
visual and haptic presentation spaces at the same time without a head mounted display and so on.

In this study, the hardness presentation display which unified visiulal and haptic presentation
spaces was developed. While a user touches and pushes the visual presentation display, the contact
area between a fingertip and display changes. Hardness was presented by controlling a contact area
depending on the contact force. The contact area of the fingertip relates to the force. Controlling
the tension of surface of the visual display changes the contact area.

In the whole system, the rubber sheet that enabled to present the tactile was putted on the
display that the force presentation was possible and reflected a picture by back projection method
from the bottom of the display. The FTIR(Frustrated Total Internal Reflection), which measures
reflected infrared light by a camera, was applied to get position and the contact area of the
finger. The image processing procedures, binarization, labelling, were applied to calculated center
coordinate and contact area. Pulling the display by PWM control of motors generated reaction
force. Controlling the tension of transparent flexible rubber sheet enabled a user to perceive
hardness of a virtual object.

Keywords: Virtual reality, Haptic display, FTIR, PWM
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