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Motion Planning of Autonomous Mobile Robots
with Multiple Observation Strategies
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Abstract— In this paper, we propose a new navigation planning method for autonomous mobile robots
with multiple observation strategies. The robot estimates its position by observing landmarks attached on
the environment with two active cameras. It chooses the optimal landmark-observation strategy depending
on the number and the configuration of visible landmarks in each place. The effectiveness of our proposed

method is shown through simulations.
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(a) Stereo observation.
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(b) Two-landmark observation.

Landmark 3

(¢) Three-landmark observation.

Fig.1 Three observation strategies.
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Fig.2 2-D model of the environment.
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Fig.3 Overview of stereo observation.
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Fig.4 Overview of two-landmark observation.
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Fig.5 Overview of three-landmark observation.
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Fig.6 Image error.
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Fig.7 Position and orientation error of robot.
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Table 1 Simulation results of optimal observation strategy.

Position | Strategy | Observing Marks | Total error | Position error | Orientation error
A 1 143mm 53mm 1.6deg
1 B 1,3 48mm 39mm 0.3deg
C _ _ _ _
A 2 259mm 133mm 1.9deg
II B 1,2 305mm 237mm 2.6deg
C _ _ _ _
A 3 237mm 101mm 2.4deg
111 B 1,3 93mm 8lmm 0.7deg
C 1, 2,3 5mm 2mm 0.1deg
A 4 178mm 80mm 2.0deg
v B - - - -
C _ _ _ _
A 5 22mm 22mm 0.7deg
\% B 4,5 35mm 35mm 0.6deg
C _ _ _ _
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Fig.10 Simulation results of optimal observation
strategy.
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Fig.11 Simulation results of navigation planning.
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