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RGB-D Sensor-based 6DOF SLAM
for a Monotonic Environment with a Vanishing Point
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This paper deals with RGB-D sensor-based 6DOF SLAM (simultaneous localization and mapping) in
a monotonic environment where few features for matching are extracted. A challenging point for the
SLAM problem is matching the spatial alignment of the sensor data. To deal with this problem, this paper
proposes a hovel matching scheme using a vanishing point which utilized for the observation model of the
extended Kalman filter-based SLAM, so-called EKF SLAM. The 6DOF pose data can be corrected by
matching the extracted vanishing point from the image data and the precision 3D map is represented by
octree structure from the 3D point cloud data. The experimental results in the monotonic environments
show that the proposed vanishing point matching scheme can enhance performance of indoor SLAM even
if any other robust features for matching are hard to be extracted.
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Fig. 1 Data from RGB-D sensor: (a) point cloud,

(b) RGB image, and (c) range image.
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Fig. 2 Procedure of the line-based vanishing point extraction.
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Fig. 3 Overview of proposed vanishing point-based EKF SLAM.



3. EKF SLAM
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Fig. 5. Vanishing point-based observation model of
EKF SLAM: (a) image plane with global coordinate,
and (b) detailed representation of image plane.
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Fig. 6 3D mapping: (a), (b) original point cloud
(size: about 300,000 points), (c), (d) after applying
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() related OctoMap.
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Fig. 7 ASUS Xtion Live Pro.

Table 1 Specifications of ASUS Xtion Live Pro.
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Frame rate 30 FPS (640 X 480)
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USB 2.0
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Fig. 8 Comparison of estimated trajectories. Ellipses
mean position uncertainty of sensor state.



Fig. 9 SLAM result: (a) real monotonic environment where few features for matching are extracted, (b), and
(c) octree-based built environment model with vanishing point matching.
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