HA1 % B3 moz ¥ i
201246 H Acta Geodaetica et Cartographica Sinica

Vol. 41, No. 3
Jun. ,2012

GONG Hui, JIANG Ting, JIANG Gangwu, et al. Solution of Exterior Orientation Parameters for High-resolution Satellite Imagery Based
on Quaternion Differential Equation[J]. Acta Geodaetica et Cartographica Sinica,2012,41(3) :409-416. (ZEME, 224, 7T, 25, PUICEK
TG 7 RR Y e o R TR B8 R AR A I e R LT ). 2244 2012, 41(3) :409-416. )

MM T RENE BRI EERBBRINAATTEKE
£ . E E,INKR.K ST
f5 B LARR M0t R HM 450052

Solution of Exterior Orientation Parameters for High-resolution Satellite Imagery

Based on Quaternion Differential Equation
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Abstract : According to analyzing the imaging mechanism of high-resolution satellite imagery, a solution of exterior
orientation parameters based on quaternion differential equation is presented. In this solution the unit quaternion is
used to describe the attitude of the image, and then the rigorous geometric model based on quaternion differential
equation is established. In order to solve this rigorous geometric model, three independent parameters are
introduced to this solution. So that, it is not should to solve the unknown quaternion directly, but these three
independent parameters, and the unknown number keeps the same as the existed method in photogrammetry. In
addition, Tikhonov regularization theory is also used to solve the rigorous geometric model. Experimental results
indicate that this solution, which can avoid computation of trigonometric functions completely, is right, stable and
adaptive, and the orientation precision can be improved when these three independent parameters are used.
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Fig. 1 Distributions of ground control points

(GCPs) in SPOT 5 HRS stereo images
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Tab.1 Root mean square error of image coordinate reprojection error with different GCPs
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Tab.2 Root mean square error of object space coordinate residuals with different GCPs
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