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Aerial Camera Geo-location Method Based on POS System
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Abstract: In order to acquire the geographic location information of the target zone accurately and
quickly, the location algorithm was developed for width area-array aerial camera processing passive target
location. The paper uses camera’s position and attitude information measured by position and orientation
system which was rigidly connected with camera to regain beam’s space position. Then paper chooses the
suitable object coordinate system and builds collinearity equation by coordinate transformation to calculate
the location information by single photo and target elevation information. Error model is built and
simulated by total differential method and Monte-Carlo method respectively. The geo-location algorithm
is verified by the flight test, when the plane flies at an altitude of 5 000 m, the location error is less than
30 m, which meets the requirement of the project.
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Fig.1 Three rotations from earth coordinate system to geographic coordinate system
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Fig.2 Three rotations from navigation coordinate system to camera coordinate system
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Fig.3 The relation of central projection
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Table 1 Data of navigation positioning simulation

Name Symbol Nominal value Error
Longitude of camera A 108° 0.000 03°
Latitude of camera L 34° 0.000 03°
Height of camera h 5345 m 5 m
Angle of pitch 0 0° 0.008°
Angle of roll Y 45° 0.008°
Angle of yaw ¢ 0° 0.07°
Principal point xo 0.056 mm 3pm
Principal point Yo 0.047 mm 3pm
Focal distance f 0.13 m 9 pm
Image spot of target X 8.3 mm 6 pm
Image spot of target Y 7 mm 6 pm
Height of target H 345 m 5 m
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Table 2 Location result

Result of target location Nominal value  Error(standard deviation)
Longitude 108° 0.000 24°
Latitude 34° 0.000 14°
Height 5345 m 4.927 m
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