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Development of a Hand-raising Robot by Representing Embodied

Motions of Active Hand-rising
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Abstract: Hand-raising is one of fundamental embodied motions. However, the concrete way to enhance
such motions is discussed hardly. In this study, we developed an arm-shaped device hand-raising robot, in
which the specification of active human hand raising is introduced. First, we measured motions in hand
raising, and classified them to typical five patterns, which can be installed in the motions of the hand-raising
robot. Then, we implemented them in the hand-raising robot and performed an evaluation experiment. It
made clear that high and fast hand raising gives good impression irrespective to degrees of freedom of the
hand-raising robot. We also performed evaluation experiment about usability and effect, and made clear
that the hand-raising robot can provide atmosphere in which participants can feel free to raise their hands.
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Fig. 1 Image of usage of a hand-raising robot.
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Fig. 2 Experimental scenery.
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Fig. 4 Positions of markers.
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Fig. 6 Classification of hand-raising.
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Table 1 Example of each cluster’s parameter.
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Fig. 7 Overall view of system.
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Table 2 Size and parts of the hand-raising robot.
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Fig. 8 Example of robot’s motions.
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Table 3 Result of paired comparison of impression of
hand-raising.
(a) 3 AHIE
O @ © 0 G|k

©) 10 10 10 10 40
@10 9 26
@ | 0 1 5 14
@\ o0 2 16
® o0 1 4
(b) 2 HHE

O @ @ @ 6| BH
@ 10 10 10 10 40
@ o0 9 9 10 28
@] 0 3 7 10 20
@] o0 8 13
® |0 2 2

(c) 1 HHE
O @ @ & 6B

©) 10 10 10 10 40
@] 0 9 9 10 28
@0 1 10 18
@] o 3 12
®| 0 o 2 2
(a) 3EHE (b) 2EEE

200 2

100I lt]OI

0 .._ 0 P
2@ @ @ 6 o 2@ 0 @ 6
(c) 18HE

200

IDDI

0 i .
23 @ 6

B 10 ZEFOHZOME 7
Fig. 10 The strength of the impression of hand-raising: .
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Fig. 11 Comparisons between a DOF and other DOF.
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Fig. 12 Experimental scenery.
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Fig. 14 Result of seven-point bipolar ratings.
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Table 4 Comments of the hand-raising robot.
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Fig. 15 Compact hand-raising robot by utilizing a smart
phone.
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