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Global positioning for Planetary Rovers based on Panoramic Skyline Image
- Development of a Robust skyline extraction method -

o A.OIRI, KNAGATANI, K.YOSHIDA (Tohoku Univ.)

Abstractd] This paper presents a new skyline extraction algorithm for the localization system of planetary

rovers based on the panoramic skyline image. The new algorithm takes the image processing, color information,

statistics and dynamic programming to extract the skyline from the omni-directional photo robustly. And we

developed a stabilizer which can keep the camera horizontal to get horizontal images because rovers don’t

always have a flat. In this paper we introduce the new algorithm and show image processing and localization

result.
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Fig. 1: Localization System Outline
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Construction
*Omni-directional Camera
“VS-C14U-80-ST” (Vstone Co.,Ltd.)
Resolution Max 1024*768(30fps)
View Angle : elevation - about 60[deg]
dip - about 15[deg]

*HMR3500 TruePoint Digital Compass
(Honeywell)

Roll/Pitch range : +90[deg]

Azimuth range : £180[deg]
% Resolution :0.1[deg]

*Servo Motor “RS601CR/1” (Futaba)
Output Torque  : 21.0[kg*cm] (at 9.6[ V]
Angle Resolution : 0.1[deg]

Fig. 2: Camera Stabilizer Construction and each Spec
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Fig. 3: Localization Error by Camera Tilt
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Fig. 5: Histogram of Edge Intensity
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Fig. 6: Dynamic Programming Algorithm
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(b) Gamma Control

(f) Canny Edge Image

(e) Edge Intensity
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(i) Panorama Skyline from Canny Edge Image
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(c) Gaussian (d) Blue Component Image

(g) Normalized Blue (h) YCrCb Color System
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(j) Extracted Skyline

Fig. 4: Image Processing
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Table 1: Matching Error(unit:[deg])

Longitude:E 140° 43’

26” 277 28” 29” 30”
4.165 5.272 4.510 3.789 6.283
1.748 2.044 1.714 1.560 3.734
1.821 2.090 1.755 1.591 4.121

1.897 2.148 1.826 1.565 4.686
2.031 1.887 1.894 1.856 1.890

Latitude
N 38° 25’

977 1077 1177 12” 1377
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