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Line Segments Map Building Using Sonar for Mobile Robot

B AN = Y4
(Hyun-Ju Hong, Seok-Geon Kweon, and Young-Shick Ro)

Abstract : The purpose of this study is to build and to manage environment models with line segments from the sonar range data
on obstacles in unknown and varied environments. The proposed method subsequently employs a two-stage data-transform process
in order to extract environmental line segments from the range data on obstacles. In the first stage, the occupancy grid extracted
from the range data is accumulated to a two-dimensional local histogram grid. In the second stage, a line histogram extracted from
an local histogram grid is based on a Hough transform, and matching is a process of comparing each of the segments in the
global line segments map against the line segments to detect similarity in overlap, orientation, and arrangement. Each of these tests
is made by comparing one of the parameters in the segment representation. After the tests, new line segments are composed to
the global line segments map. The proposed technique is illustrated by experiments in an indoor environment.
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Fig. 1. Generation of the histogram grid.
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Fig. 4. Parametric representation for line segment.
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Fig. 5. The Hough transform.
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Fig. 6. An example of local histogram grid and line segments
extracted by Hough transform.
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Fig. 7. Hough transform for a local histogram grid.
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Fig. 10. Matched line segments after the alignment test.
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Fig. 12. Mobile robot equipped with the sonar ring.
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