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Monocular Vision and Odometry-Based SLAM Using
Position and Orientation of Ceiling Lamps
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Abstract: This paper proposes a novel monocular vision-based SLAM (Simultaneous Localization and Mapping) method using both
position and orientation information of ceiling lamps. Conventional approaches used corner or line features as landmarks in their
SLAM algorithms, but these methods were often unable to achieve stable navigation due to a lack of reliable visual features on the
ceiling. Since lamp features are usually placed some distances from each other in indoor environments, they can be robustly detected
and used as reliable landmarks. We used both the position and orientation of a lamp feature to accurately estimate the robot pose. Its
orientation is obtained by calculating the principal axis from the pixel distribution of the lamp area. Both corner and lamp features are
used as landmarks in the EKF (Extended Kalman Filter) to increase the stability of the SLAM process. Experimental results show
that the proposed scheme works successfully in various indoor environments.
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Fig. 3. Extracted axis lengths and orientations.
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Fig. 5. Basic concept of monocular vision-based SLAM.
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