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Localization of Mobile Robot Using
Active Omni-directional Ranging System

T o
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Abstract : An active omni-directional raging system using an omni-directional vision with structured light has many advantages
compared to the conventional ranging systems: robustness against external illumination noise because of the laser structured light and
computational efficiency because of one shot image containing 360° environment information from the omni-directional vision. The
omni-directional range data represents a local distance map at a certain position in the workspace. In this paper, we propose a
matching algorithm for the local distance map with the given global map database, thereby to localize a mobile robot in the global
workspace. Since the global map database consists of line segments representing edges of environment object in general, the
matching algorithm is based on relative position and orientation of line segments in the local map and the global map. The
effectiveness of the proposed omni-directional ranging system and the matching are verified through experiments.

Keywords : omni-directional range data, structured light, active vision, line segment matching algorithm
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Fig. 1. Tllustration of the active omni-directional ranging system.

.. /—- Parabolic mirror
H \\\\\ v

‘ TR m

; .

i

|

|

|

Telecentric lens

Sl

...._..1.4‘_... .
Image plane+ P/”’)’, ~
i P Py P

Laser+ Light
I 2. REWY AL dolA 72H S o8 A
& 24 A2w,
Fig. 2. The omni-directional ranging system with the parabolic
mirror and the laser structured Light.
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(2) An omni-directional image sample

(b) Local distance map
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Fig. 3. An omni-directional image sample and the corresponding
local distance map.
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Fig. 4. Quantized direction of points.
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Fig. 5. Line segments.
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Fig. 6. Matching of local map and global map.
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Fig. 7. The object layout in the workspace.
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Fig. 8. The omni-directional laser image taken around point B.



Journal of Institute of Control, Robotics and Systems Vol. 14, No. 5, May 2008 487

(b) Local map and global map before matching
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Fig. 9. Local map and global map for matching.

a9 10. 4% A3
Fig. 10. Matching result.
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