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Estimation of aerial camera parameters based on
ground control points with equal elevation
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Abstract: To make a low cost aerial CCD camera locate a ground target accurately, a new estimating
technique using four known ground control points with equal elevation for estimating camera parame-
ter is presented.in which the focal length and external parameters of an aerial camera carried by a par-
achute, including position and pose angles relative to the world reference frame, can be estimated ac-
cording to a single aerial image. In this paper,we use direct linear transformation algorithm to compute
the homographic matrix between the known ground control points with equal elevation and the corre-
sponding points on the image plane, then establish the relationships between the homographic matrix
and the collinearity equations, and finally give the mathematic models for computing the intrinsic and
extrinsic parameters of the aerial camera. Two experiments are carried out to examine the effective-

ness of the proposed algorithm with indoor simulation control points and outdoor real control points,
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respectively. The experiment results show that the presented technique can get the camera parameters

with relative error of 2% by given the 3-dimension coordinates of four known ground control points

and the 2-dimension coordinates of the corresponding image points. The estimated parameters can

meet the need of geo-location.
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Fig. 1 Ground control points and coordinates
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Fig. 2 Relative position between the camera and the

grid plane
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Fig.3 Indoor grid image for validity examination
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of equal elevation
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