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Abstract

GPS(Global Positioning System) is widely used for the position estimation of an aerial vehicle. However, GPS

may not be available due to hostile jamming or strategic reasons. A vision-based position estimation method can

be effective if GPS does not work properly. In mountainous areas without any man-made landmark, a horizon is a

good feature for estimating the position of an aerial vehicle. In this paper, we present a new method to estimate

the position of the aerial vehicle equipped with a forward-looking infrared camera. It is assumed that INS(Inertial

Navigation System) provides the attitudes of an aerial vehicle and a camera. The horizon extracted from an

infrared image is compared with horizon models generated from DEM(Digital Elevation Map). Because of a narrow

field of view of the camera, two images with a different camera view are utilized to estimate a position. The

algorithm is tested using real infrared images acquired on the ground. The experimental results show that the

method can be used for estimating the position of an aerial vehicle.
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Table 1. Position errors as a function of Ecross and 6
0
10deg 15deg 20deg 25deg
EO/OSS

50 a=287m | a=193m | a=146m | a=118m

"M p=505m| b=515m| b=53m | b=55m
75m a=43Im | a=287m | a=219m | a=177m
b=76m |b=775m|b=79.5m| b=_82.5m

100m a=575m | a=386m | a=292m | a=236m
b=10Ilm | b=103m | b=106m | b=110m

150m a=862m | a=574m | a=438m | a=354m
b=152m | b=155m | b=159m | b=165m
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Heading Cross- Cross— | Position
Caset#t | difference | view error |view error | error
(deg) 1 (m) 2 (m) (m)

1 20 21.9 =274 146.6
2 26 -88.6 43.6 284.1
3 40 13.5 25.9 27.6
4 42 68.2 67.6 73.0
5 46 -1.6 53.6 76.4
6 50 32.6 19.2 32.8
7 52 325 94.8 99.3
8 68 -89.5 -54.5 92.6

Fig. 13. Position error calculation for a case with
different cross-view errors
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