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Abstract: This study analyzes The effects of aircraft’s attitude, speed, and height on the overlap of an
obliqueaerial camera was analyzed in this study, and acorresponding compensation method was devel-
oped. The calculation of oblique imaging overlap using coordinate transformation was introduced
based on ageo-location algorithm and the Gauss-Kruger projection. In the case of single parameter var-
iations, different formulas were provided by the geometric method, and the results were consistent be-
tween coordinate transformation and geometric methods. In the case where the three parameters varys
imultaneously, the geometric method did not work adequately, and the coordinate transformation

method should be used. In the case where the varied angle value of the aircraft attitude was below 1°,
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the deviating value between real covered area and expected area was attained by thecoordinate trans-

formation method. The usage of camera’s azimuth and pitch angles to compensate the effect of aircraft

attitude on overlap was introduced. For the variation of aircraft speed and height, changing the ima-

ging period according to the aircraft real time values was suggested, and a new formula regarding ima-

ging period was provided. The validity of the compensation algorithm was verified by simulation and

real flight. The result shows that when the camera’s field of view is below 0. 88°, the deviation between

mean and expected values of real overlap is approximately 1%, if the target area is flat.
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Fig. 1 Diagram of aerial camera structure
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Fig. 3 Flow chart of overlap calculation
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Tab. 4 Results of overlap in real flight

a5 1 2 3 4 5
KHLE B/ () 34.862 798 34. 859 568 34. 856 361 34,853 151 34. 850 027
WML L/ 109.511 151 109. 513 024 109. 514 869 109.516 707 109. 518 486
Xof b 5 He/m 8 143 8 139 8 142 8 139 8 140
WHLBE V/(km«h D 620. 09 620. 11 620. 09 620. 21 620. 31

L1 £ A 159. 086 159. 214 159. 263 159. 471 159. 543
B B8/ (M 2.158 2. 081 1.82 1. 826 1.82
RE AT £ a/ (") 3. 630 3.789 3.766 3.621 3.652
L £ o/ () 45,415 45.398 45. 361 45,235 45,219
g 0/ 13. 885 13. 961 14. 216 14. 211 14. 216
EEREEME o/% — 15 15 15 15
HER o/ % — 16 16 15 17
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Fig. 12 Flight images of mountain area
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