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Viewpoint Planning for a Mobile Attendant Robot
Igi Ardiyanto (Toyohashi Univ. Tech.) and o Jun Miura (Toyohashi Univ. Tech.)

Abstract: This paper describes a viewpoint planning algorithm for a mobile attendant robot, which
always watches a specific person, in indoor environments. Rather than continuously following the person,
the robot moves carefully selects a viewpoint considering both the topology feature of the environment
and the person movement. The topology feature is extracted using a skeletonization technique to get a
set of viewpoints. The robot searches for escaping gaps from which the person may get out of the robot’s
sight, and plans its action based on the geodesic motion model. Simulation results using 3D simulator are
provided to show the effectiveness and feasibility of the algorithm.
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Fig. 1: Overview of viewpoint planning algorithm: action for
extracting viewpoint in offline stage (top), viewpoint planner
execution in online stage (bottom).
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Fig. 2: Map skeletonization: Distance Transform Map (left)
and final skeleton map result (right).
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Fig. 3: Examples of templates (5x5 cells).
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Fig. 4: Maps with skeleton and viewpoints. Small circles

denotes viewpoints.
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Fig. 5: Escaping Gaps. The small circle inside the green circle
is the robot position and other small circles are viewpoints.
The bold white line in the middle of free space (black area) is
escaping gaps. Yellow lines denotes the visibility polygon.
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Fig. 6: The travel time map of the robot (top) and the target
(bottom). The black circle represents the robot’s current posi-
tion. The blue circle with line denotes the target position and
its predicted movement.
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Fig. 7: 3D simulator appearance: (a) top view of the environ-
ment, (b) robot and target appearances.
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Fig. 8: Result of guard robot simulations: (a) Tracked person,
(b) Time of losing the target, (c) Velocity profile of the robot.
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