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Generation of a Task Model by Integrating Multiple
Observations of Human Demonstrations along Time Series

KoicHl OGAWARA,t JUN TAKAMATSU,tt HIROSHI KIMURATtt
and KATSUSHI IKEUCHT!

This paper describes a method to generate a reusable manipulation task model from mul-
tiple observations which consist of a concatenation of mutual interactions between a grasped
object and an environmental object; which is used to imitate the demonstrated task by a
robot. Because it is difficult to determine which interactions are essential to complete a task
from one demonstration, we propose a technique to estimate essential interactions by inte-
grating multiple observations of human demonstrations which represent virtually a same task.
We also propose a method to generalize each essential interaction by integrating the relative
trajectories of the manipulated object which are estimated by 3D tracking technique. This
enables a robot to automatically acquire a primitive manipulation behavior from observation.
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Finally, we show an experimental result by using a human-form robot.
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Fig.1 Essential interaction (primitive) and task model.
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Fig.3 Evaluation of essential interaction.
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quat, "qg,(t) );
i=1+1;
until i > number_of_demonstrations;
meanQuaternion := quat;

end;
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Table 1 Specification of input devices.

Device Specification

Stereo Vision | Multi-baseline: 9-cameras

Processing time: 30 fps at maximum
Resolution: 280 x 200 x 8 bit(disparity)
Resolution: 280 x 200 x 24 bit(RGB)

Joint angles: 18 values

Data glove
Pose & orientation: Polhemus 6 values
Tactile sensors: 11 values
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