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Position Estimation of Wheeled Mobile Robot in a Corridor Using
Neural Network
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Abstract

This paper describes position estimation algorithm using neural network for the navigation of the vision-based
Wheeled Mobile Robot (WMR) in a corridor with taking ceiling lamps as landmark. From images of a corridor the
lamp’s line on the ceiling in corridor has a specific slope to the lateral position of the WMR. The vanishing point
produced by the lamp’s line also has a specific position to the orientation of WMR. The ceiling lamps has a limited
size and shape like a circle in image. Simple image processing algorithms are used to extract lamps from the corridor
image. Then the lamp’s line and vanishing point’s position are defined and calculated at known position of WMR in a
corridor. To estimate the lateral position and orientation of WMR from an image, the relationship between the position
of WMR and the features of ceiling lamps have to be defined. Data set between position of WMR and features of
lamps are configured. Neural network are composed and learned with data set. Back propagation algorithm(BPN) is
used for learning. And it is applied in navigation of WMR in a corridor.
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Fig. 1. Defining the slope of lamp’s line and the position

of vanishing point
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Fig. 2. The variation of the slope of lamp’s line
according to the lateral position of WMR
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Fig. 4. The variation of the position of vanishing point
according to the orientation of WMR
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means of linear approximation method
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Table 1. RMS error

Estimation linear
method . . neural network
RMS Error approximation
lateral position 1.135 0.706
orientation 0.400 0.259
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