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A method for handling a specific part of clothes using a deformable model

*Yasuyo KITA  Toshio Ueshiba  Ee Sian Neo  Nobuyuki Kita (AIST)

Abstract— Aiming at handling clothes by dual arms, in this paper, we propose a strategy to pick up a
specific part of the clothes which is held in the air by one hand. First, from visual observation of the clothes,
the clothes state are recognized in a deformable-model-driven way[l]. Then, one of the best position and
orientation of the other hand for holding a specific part of the clothes is calculated from the 3D information of
the model segment correspopnding to the part. Finally, the position and orientation of the hand is modified
considering the executable motion range of the dual arms. Preliminary experimental results using actual
observations have shown good prospect of the proposed strategy.
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Fig.1 Our system: (a) our system during calibra-
tion procedure; (b)relation between Humanoid
and trinocular stereo camera system
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Fig.2 Three dimensional data obtained from the
stereo vision system (The view direction of the
camera system is —X)
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Fig.3 Basic action and our model-driven strategy
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Fig.4 Hand coordinates for grasping clothes 1: (a)
hand coordinates of our HRP2; (b) orientation
of the model segment.
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Fig.5 Hand coordinates for grasping clothes 2: (a)
best hand coordinates for the clothes; (b) modi-
fication to be executable.
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Fig.6 Results of hand coordinates calculated from visual information
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Table 1 Differences of resultant hand
coordinates from ones by manually obtained
difference

X-axis ‘ Y-Axis ‘ Z-axis ‘ origin

(degree) (mm)

Fig. 6(a) 10.2 8.8 12.8 53.5
Fig. 6(b) 5.8 13.8 13.6 26.3
Fig. 6(e) | 12.2 132 124 145
average | 94| 120] 130 314

|

Frantview Side view

Frontview Side view

Smallest error (Fig.6(e}) Largest error (Fig.6{a))

Fig.7 Comparison of resultant hand coordinates to
ones obtained manually

Side view

Fig.8 Example of modification of hand coordinates:
(a) best hand coordinates for the clothes; (b) co-
ordinates modified to be executable.
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Fig.9 Example of actual handling processes
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