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Global Positioning of a Mobile Robot based on
Color Omnidirectional Image Understanding

& WA AT 8w R
(Tae-Kyun Kim * Young-Jin Lee - Myung-Jin Chung)

Abstract - For the autonomy of a mobile robot it is first needed to know its position and orientation. Various methods
of estimating the position of a robot have been developed. However, it is still difficult to localize the robot without any
initial position or orientation. In this paper we present the method how to make the colored map and how to calculate
the position and direction of a robot using the angle data of an omnidirectional image. The wall of the map is rendered
with the corresponding color images and the color histograms of images and the coordinates of feature points are stored
in the map. Then a mobile robot gets the color omnidirectional image at arbitrary position and orientation, segments it
and recognizes objects by multiple color indexing. Using the information of recognized objects robot can have enough
feature points and localize itself.
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Fig. 3 Omni directional image of the corridor
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Fig. 11 Resuit of image preprocessing and
object recognition
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Table 1 Result of color group matching

Wall left right
Region 1 2 3 4 1
number

Right angle of| 195 | 560 | 804 | 112 | 667
region

Left angle of | 509 | 754 | 106 | 134 | 110
region
Matched 9 5 6 7 1

model number

Matching | g3 | 664 | 073 | 080 | 095
value

Matched 1 1 9 4 1

model group
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Table 2 Resuit of feature selection

Corridor angle
(degree) 171.899
Selected feature
No. 1 2 3 4
Angle of feature 195 1342 6674 | 11080
point : - . .
Location of
) . 12. 13.4
matched feature 9.86 13§ 5
(x,y) (m) 1.17 1.17 -1.17 -1.17
Proper
matching true | true | true true
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