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Visual recognition of clothing states in cooperation with actions

*Yasuyo KITA Toshio UESHIBA Nobuyuki KITA (AIST), Ee Sian NEO (Intellectual
Ventures)

Abstract—In this paper, we propose a method of visual recognition in cooperation with actions for auto-
matic handling of clothing by a robot. First, after clothing is observed by a trinocular stereo vision system, it
is checked whether the observation gives enough information to recognize the clothing shape robustly or not.
If not, we positively change the clothes into the shape which is easy to recognize. Proper action plans for
this purpose, are automatically planned based on the visual analysis of the current shape. After executing
the planned action, the clothing is observed again to recognize. By picking up a “spreading-clothes” action
as one of such “recognition-aid” actions, the effect of this strategy was examined through the experimental

results using an actual humanoid.
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Fig.1 Basic action and our model-driven strategy

o,

En
Camera /| |
direction S N Z

]

Side view

Y
I ¥
i "

X

Trinocular
stereo vision

One of three
Observed image

Top view

Fig.2 Three-dimensional data obtained from the
stereo vision system (the view direction of the
camera system is —X, with the red dot in the
views illustrating the holding position).
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Fig.3 Example of “State” recognition results of
sweater held at its side
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Fig.5 Actions for spreading clothes toward the view
direction: (a) HRP2 hand coordinates; (b) con-
vex case; (¢) concave case.
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M (Measure of stability in clothing state recognition)
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Fig.6 Relation between 6; and ambiguity of state
recognition.
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Fig.7 Experimental example of concave case: (a)
original observation; (b) calculated spreading-
action; (c) observation after the action; (d)
recognition results from the observation; (e) ob-
servation after removing the left hand; (f) calcu-
lated action for picking up a shoulder; (g) picking
up action (failed).
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