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Motion generation of robot with incomplete perception
using extrapolation of dynamics in observation space
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Sensors of robots that act in unstructured environment sometimes do not provide complete observation, due to
occlusion or limitation of sensing range. This paper presents a motion generation method for robot with multiple
sensors with limited sensing ranges. The proposed method introduce extension of the action-observation mapping
to outside of the sensing range of a sensor, based on the diffusion-based learning of Jacobian matrices between
control input and observation variable. Multiple observation spaces can be integrated by finding correspondence
between the virtual observation spaces. When a target observation variable is given to the robot, it can generate a
motion from an observation space toward the target with another observation space using the extended observation
space. The proposed framework is verified by reaching motion toward the floor with a manipulator. Observation
space by camera with limited view was extended and appropriate motion trajectories were obtained.
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O 1: Motion generation from a observation space to another
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0 2: Integration of two observation spaces
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O 5: Estimated and actual hand position

— 40 |
E ::
=

x[m] x[m]

(a (b)

— 40
E -
= -

0 50 100 0 50 100
x[m] x[m]

© (d)

y[m]

O 6: Generated trajectory of manipulator
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