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Localization for Mobile Robot Using Vertical Line Features

3 Al

(Chang-Hun Kang and Hyunsik Ahn)

Abstract : We present a self-localization method for mobile robots using vertical line features of indoor environment. When a 2D
map including feature points and color information is given, a mobile robot moves to the destination, and acquires images from the
surroundings having vertical line edges by one camera. From the image, vertical line edges are detected, and pattern vectors
meaning averaged color values of the left and right regions of the each line are computed by using the properties of the line and a
region growing method. The pattern vectors are matched with the feature points of the map by comparing the color information and
the geometrical relationship. From the perspective transformation and rigid transformation of the corresponded points, nonlinear
equations are derived. Localization is carried out from solving the equations by using Newton's method. Experimental results show
that the proposed method using mono view is simple and applicable to indoor environment.

Keywords : mobile robot, localization, matching, line edge, correspondence
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Fig. 2. Projected histogram and local maximum.
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Fig. 3. Ground contacted lines and visible regions.
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Table 1. Real and positions, estimated values, and processing

time.
Real positions T Estimated values Pmtticr;;mg
| Noj X(mm) | Y(mm) { 6C}] X(mm) Y(mm) ¢y (sec)
1 0 0 0 | -23.7919 46.1322 0.0416 0.125
2| -160 100 0 | -1925107 | 141.5437 | 1.3305 0.127
3| -160 200 0 | -209.9005 | 2582881 | 1.249 0.125
4] -160 400 0 | -194.5437 | 474.8281 | 1.3929 0.125
5| -160 600 0 | -1976711 | 661.4102 | 1.2038 0.127
6] -160 300 0 | -183.3517 | 8438672 | 1.3178 0.130
7 160 1000 0 1865774 | 11003712 | 1.3757 0.127
8| -160 1200 0 | -190.4663 | 12184712 | 1.3843 0.127
91 -160 1400 0 | -1785924 | 1496.3906 | 1.4933 0.125
10} -160 1600 0 | -174.1872 | 1693.7453 | 1.3184 0.125
11] -160 1800 0 | -169.3829 | 1809.468> | 2.004 0.125
20 227136 61.2116 0.9388
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Fig. 10. The moving of robot and the result of localization.
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