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Abstract: In this paper we propose a novel iterative closest point (ICP) method through grouping line features for
simultaneous localization and mapping (SLAM) in indoor environments. The use of grouped line features improves the
performance of ICP, especially in indoor environments. To accomplish this, we propose three techniques: 1) extraction of
line features with RGB image, 2) a scheme on grouping line features with respect to its gradient, 3) matching each group by
using point cloud. In this way, we acquired outstanding results in improving ICP accuracy and execution time.
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(a) RGB image
Fig. 1 Data from RGB-D sensor.

(b) Depth image (c) Point cloud
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(b) Detected lines by
Hough transform

(a) Binary image by
Canny edge detection

Fig. 2 Extraction of lines for proposed ICP.
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(a) Detected lines (b) Grouped point cloud
Fig. 3 Grouping of point cloud from detected lines.
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Table 1 Results of the experiment
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Fig. 4 Comparison of matching error for grouped point
clouds and non-grouped point clouds.
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Fig. 5 ICP results when using grouped point clouds.
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(a) Front view of point clouds (b) Top view of point clouds
before ICP algorithm before ICP algorithm

(c) Front view of point clouds (d) Top view of point clouds

after ICP algorithm after ICP algorithm

Fig. 6 ICP results when using all of the point clouds.
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Fig. 7 ICP results when using point clouds
on the detected lines.
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