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The Research of Collinearity Theory for Twoe-media Photogrammetry
QIN Guigin, HUANG Guiping, ZHANG Yongsheng
Institute of Surveying and Mapping, Information Engineering University, Zhengzhou 450052, China

Abstract : With a brief introduction of the pir-hole model, it describes the view that the projection center of canera isthe
equiva lent of two noda | paints. This paper also presents a different view fromthe traditional standpoint of twe-media pho-
togrammetry, illustrating the collinearity relation for twe-media photogrammetry owe to the shift of datummarks. Withthe
basis of the collinearity theory, it concludes that the principal lengthin twe-media photogranmetry is approxima tely equal
to the one in one-media photogrammetry multiplying with the refractive index of the object space in twe-media photogram-
metry. The experiment on one antenna shows that high levels of accuracy can be achieved.

Key words : photography optical laws; location of datum marks; twe-media photogra mmetry; underwater photogram-

metry; principal distance of camera
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Tab.1 The comparison of coordinates inair and underwater
photogrammetry mm
DX DY DZ
1 - 0.1279 0.001 8 - 0.0071
2 0.0025 0.006 5 - 0.0023
46 0.004 7 0.007 1 0.0278
47 0.107 6 - 0.0037 0.0169
RM S 0.074 4 0.0151 0.0145
2
Tab. 2 The parameters of selfcalibration imair and
underwater camera
f/mm 19.734 6 26. 1512
x o/ mm - 0.0814 - 0.0602
¥ o/ mm 0.0593 0.056 6
K, 0.2112 -0.1378
K> -0.0256 -0.0280
K3 0.001 1 0.0115
Py 0. 000 6 - 0.0002
P, - 0.0075 -0.0138
by - 0.0007 - 0.0023
b - 0.0000 0.0055
6 4iNih
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