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How Arrangement of Three Soft Fingered Hand Affects Posture Control of Grasped Object

*Hiroaki UEMOTO (Ritsumeikan University), Shinichi HIRAI (Ritsumeikan University)

Abstract— This article focuses on the arrangement of arobotic hand consisting of three fingers with soft fingertips. Soft
fingertips have various features, for example, the touch area of soft fingertips is wider than that of hard fingertips. The
ability of posture control strongly depends on the arrangement of the three fingers. Here we experimentally investigate

how the arrangement affects the posture control.
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Fig.1 Three-fingered hand with soft fingertips
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(b) Binarization image

(@) Input image

Fig.2 Input image and binarization image
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(b) Direction

(a) Angle

Fig.3 Posture of grasped object
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Fig.4 Geometric relationship
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P1= Sin@angCOS(Gdir — 90)
P2 = sin eang COS( O4ir — 210) (5)
P3s = sin eang COS(Gdir — 330)

pd = sinez‘jngcos(e(‘jjir —90)
pd = sinBg,, cos(6, — 210) (6)
pd = sin6g,y cos(65, — 330)
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(b) Arrangement 2

Fig.5 Arrangements of experiment

Table 1 Parameters of experiment

(c) Arrangement 3

Number | Fingerl[deg] | Finger2[deg] | Finger3[deg]
1 Q0 210 330
2 Q0 180 360
3 Q0 225 315
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Table 2 Desire angle and direction of the experiment

time{sec] | 65 [deg] | 6 [deg]
0-3 10 0
3-6 10 30
6-9 10 60
9-12 10 90
12-15 10 120
15-18 10 150
18-21 10 180
21-24 10 210
24-27 10 240
27-30 10 270
30-33 10 300
33-36 10 330
36-39 10 360
39-42 0 360
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(a) Arrangement 1
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(b) Arrangement 2 (c) Arrangement 3

Fig.6 Experimental result
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