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Abstract: Data obtained via airborne position and orientation system ( POS) are in WGS-84, however, the
topogra phic mapping coordinate systens in China are generally Ga uss-Kruger projection coordinate system Owing
to the effects of earth curvature and meridian deviation, there are some emrorsin the process of angle transformation from
rall, pitchand heading (@, ® W) obtained directly by a POS to the attitude angles of images ( ¢, , k) needed in
photogrammetry. Based on the fundamental formula of earth curvature and meridian devia tion effecting onangular
elements, the method using a compensa tion matrix to correct the transformation errors is proposed in this pa per.
Moreover, the rigorous formula of the compensation matrix is deduced. Two sets of actual data obtained by POS
AV 510 which are different in scale and terrain are selected and used to perform experiments. The enmpirical results
indicate that the compensation matrix proposed in this paper is correct and practical. Furthernore, the transformation
accuracy of exterior orientation angular elements computed based on compensation ma trix is relevant to the choice
of vertical axis (a projection of central meridian) of Gauss-Kruger projection coordinate system. Thus proper
vertical axis should be the central meridian of projection zone of survey area. However, the tra nsformation accuracy
is irrelevant to the choice of the origin of coordinate system. It is appropriate that the origin of coordinate system
locates at the center point of the survey area. Moreover, transformation accuracy of exterior orientation angular
elements computed based on the compensation matrix deduced in this paper is higher than that provided by
the POS.

Key words: position and orientation system ( POS) ; exterior orientation elements of image; earth curvature;
meridian deviation; compensa tion na trix
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Tab.2 Accuracy of exterior orientation angilar elements in WGS-84 Gauss- Kruger projection coordinate system (')
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¢ w K ¢ (&) K ¢ (&) K
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Tab.3 Acarracy of exterior orientation angular elements with different central meridian (/)
-3 +3 -6 + 6
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1 31.4 36.9 46.6 91.6 54.0 6973.1 8.6 ®.7 7030.7 1722 9.8 13974.9 164.9 116.6 140324
2 35.5 4.6 65.2 130.5 686 6909.7 131.8 110.2 6916.8 253.7 151.7 1382.5 256.2 193.2 13829.6
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Tab. 4 Accuracy of exterior orientation angular elements with different origin of coordinate system (/)
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2 35.5 34.6  65.2 35.5 34.6 65.2 35.5 34.6  65.2 35.5 34.6 65.2 35.5 34.6 65.2
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