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Force Interaction Method without Constraint of Location
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Abstract

- This paper describes the design of a novel force perception method for non-grounding force

displays, the development of a handheld force display based on the method, and the development of applications
using user's position. The force perception method is attributed to the nonlinear characteristics of human tactual

perception; humans feel rapid acceleration more strongly than slow acceleration. The method uses periodic
prismatic motion to create asymmetric acceleration leading to a virtual force vector. A prototype of the handheld
force display that generates one-directional force using a relatively simple mechanism was built. This technology

will expand the entertainment abilities.
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Fig. 1 Overview of a prototype of the haptic display

a: ground
b: crank
¢: connecting rod

d: connecting rod
e: slider
f : swinging slider
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Fig.2 Motion of slider e. Slider e slides backwards and
forwards as crank & rotates. f oscillates around
point 4, and causes the slide to turn about the
same point. ‘
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Fig. 3 Actual acceleration value vs. calculated value
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Pair of Force Displays

Circular Disk for Holding

Stepper Motor
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Fig. 4 Overview of a prototype of the haptic display
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Fig. 5 Examples of applications using the force displays
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