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How to Relate the OpenGL Imaging Process with Exterior
and Interior Parameters of Photogrammetry
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Abstract Based on deep analysis of the imaging mechanism of OpenGL in the sight of projective geometry, this paper

have constructed the relationship between photogrammetry exterior and interior parameters and OpenGL projective matrix

and proved their internal consistency. Then the transition equations of two imaging processes are derived. With above

relationship and derivation, experiments have been conducted to simulate single static image, stereo image pair and motion

orbit and pose in OpenGL. Experimental results prove the correctness of the theory proposed in this paper.
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Fig.1 OpenGL imaging process
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Fig.2 OpenGL imaging theory
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Fig.3 The simulated image produced by OpenGL
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Tab.1 The result of space resection
5 Yk R R A T WARR W AT FfmR HEE R EE
P X Y V4 x ¥ f 5.004 0388 5.00
1 -5.00 -5.00 -20.0 230 280 X 0. 000 000 00 0. 00
2 5.00 -5.00 -20.0 291 269 Yo 0. 000 0600 00 0.00
3 5.00 5.00 -20.0 280 208 ] 0. 000003 61° 0.00°
4 -5.00 5.00 -20.0 219 219 @ -0.000001 79° 0.00°
5 -5.00 -5.00 -10.0 81 338 K -9.936987 56° -10.0°
6 5.00 -5.00 -10.0 204 316 Xg 20. 009 091 50 20. 00
7 5.00 5.00 -10.0 182 © 193 Y -0.000127 84 0.00
8 -5.00 5.00 -10.0 59 215 Zg 0. 000760 32 0.00
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Fig.4 The simulated stereo image pair produced by OpenGL
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Fig.5 The sketch map of vector rotation in coordinate system
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Fig.6 The simulated image sequence
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