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Evaluation of Kinematic Characteristics of the Foot Thumb for the
Development of a New Input Device

Noriko TaNakA,* Tomoo UeDpA,” Megumi Nakao,” Tetsuo Sato,”

Kotaro MiNaTo,” Masaki Yosuma,** Kazumi KouKETSU

Abstract
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The kinematic characteristics of the foot thumb were evaluated in order to develop a new input de-

vice; the “Foot Mouse.” Seven healthy subjects pushed a sensor button placed under the right-foot thumb and
three components of the pressure were measured by the sensor. The subjects were requested to push the button
in five directions applying three kinds of effort each. The maximum value among the lateral, anterior and poste-
rior pressures was about 3.5 kgf and the maximum downward pressure force was about 19.2 kgf. The objective di-
rection of recording pressure was different from the direction of the user’s intention. Large downward pressure
was observed in every task. Moreover, there were significant variations in kinematic characteristics between
individuals. A dedicated transformation process for these objective pressure components should be designed for

the interface of the “Foot Mouse.”
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Fig. 1 A view of the measurement process.
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Table 1 Three components of force with maximum effort.

Right Left Anterior Posterior Vertical
Fy 3.36 -3.45 2.76 -0.60 1.12
Fy 0.01 -0.93 0.02 -0.71 0.01
F, 7.85 -0.12 19.18 -0.13 15.28

(kgf)

x£2 RABIRED 35 IEHIRRTYE (n=7)
Table 2 Average of each component of force with minimum
effort(n="7).

Right Left Anterior Posterior Vertical
Fx 0.26 -0.17 -0.01 0.00 0.00
Fy -0.01 0.01 0.04 -0.08 -0.07
F, 041 0.33 0.55 0.36 0.59

(kgf)
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Fig. 2 A time series of three components of force with nor-
mal effort.
(a) right, (b) left, (c) anterior, (d) posterior,
(e) vertical
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Fig. 3 Three dimensional visualization of individual differ-
ences among components of force to the right with
maximum effort.
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Fig. 4 Trace of X-Y components with normal effort and modified data.
(a) subject a, (b) subject b, (¢ ) subject a(modified), (d) subject b (modified).
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