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Development of a Compact Pointing Device

Utilizing the Fingerprint Deformation during the Incipient Slip

ATSUTOSHI IKEDA, = YUICHI KURITA," JUN UEDAf
and TSUKASA OGASAWARA'

In this research, a novel compact pointing device is proposed which utilizes the deformation
of the fingerprint. When the fingertip is pressed and slid slightly on a rigid plate, a partial slip,
called “incipient slip” occurs on the contact surface. In this research, we define a deformation
of contact area as “eccentricity”. A pointer is operated by measuring the incipient slip that
occurs between a fingertip and a fingerprint sensor. The relationship between the eccentricity
and the fingertip displacement, and the eccentricity and force applied on the contact surface
are investigated. It is shown that this eccentricity is almost linear to the fingertip displace-
ment. Since the deformation around the center of the contact surface is small, the center of
the fingerprint can be detected during the incipient slip. The Group Delay Spectrum tracking
is utilized to track the center of the fingerprint. The velocity of the pointer is determined
based on the eccentricity of the contact area. An experimental pointing device is developed
to examine the operationality of the proposed method. The experimental results show that
subjects can operate the pointer with sufficient accuracy.
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Fig.1 Incipient slip.
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Fig.2 Fingerprint measurement device.
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Fig.3 Deformation of fingerprints (original).
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Fig.4 Deformation of fingerprints (differential).
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Fig.5 The relationship between eccentricity, and displacement and force.
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Table 2 Variation coefficients.

Fig.6 Segmentation of contact area. axis | displacement force
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