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Global positioning for Planetary Rovers based on Panoramic Skyline Image
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This paper presents that the method of the position estimation for the planetary rovers based on the
panoramic skyline image. The comparison between the two skyline images makes the global positioning pos-
sible; one skyline is extracted from the omni-directional photo, the other is calculated from a digital elevation
map. Skyline detection is based on Canny’s edge detector and the noise rejection by hand.Geometry-based
calculation and low of cosines enable to calculate skylines from a digital elevation map. Then, we establish
the position estimation system by this method and estimate the position off-line with desert images. As a
result, this work verifies availability of estimation by this method.
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Fig. 8 Model of Calculating DEM Skyline
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Table 1 Matching Error(unit:[deg])
lon g | 3| 0| -3|-6
Lat
6 1.14 | 1.09 | 1.19 | 1.56 | 1.29
3 1.14 | 1.08 | 1.13 | 1.24 | 1.33
0 1.21 | 1.04 | 1.12 | 1.00 | 1.02
-3 1.35 | 1.16 | 1.04 | 0.94 | 1.00
-6 2.00 | 1.13 | 1.04 | 1.02 | 0.97
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