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Adaptive Robot Speed Control
Considering Map and Motion Uncertainties in Unknown Environments

Jun Miura*, Yoshiro Negishi*

and Yoshiaki Shirai*

This paper describes an adaptive robot speed control method for safe and efficient navigation in unknown environ-

ments. Speed control is important in the following two cases. (1) When a robot moves enters a narrow free space,

it needs to control the speed to avoid any collision considering the motion uncertainty. (2) When a robot enters a

region whose vacancy (i.e., being free) has not been decided yet, it needs to control the speed so that it can observe

the region sufficiently to be confident with the vacancy of the region. This paper proposes a simple but effective

strategy for speed control that the robot selects the fastest safe speed. To adopt this strategy, we define criteria for

judging a speed is safe for the above two cases. The proposed method successfully made the robot move around in

unknown static environments with adaptively controlling the speed.

Key Words: Mobile Robot Navigation, Adaptive Speed Control, Localization Uncertainty, Probabilistic Occupancy
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Fig.1 An example of adaptive speed control. Viewpoint inter-
vals are short in a narrow space
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Fig.3 Omnidirectional stereo generates a panoramic disparity image
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Fig.4 Determination of grid attributes
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Fig.5 Stereo uncertainty model, P(O|E)
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Fig.7 Probabilistic maps and a free space map
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Fig.14 Flow of speed selection procedure
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Fig.15 Experimental setup
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actual scene

free space maps
and planned path

(a) (b)

Fig.17 Experimental results on free space maps and planned path
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