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Abstract: It is necessary to determine camera postures in inertial coordinate systems, when the map-
ping camera is used in a photogrammetry for a transport stereo mapping satellite. In determining the
camera postures, the postures of star sensor measuring system in the inertial coordinate system were
measured by star sensors, then, the postures of the mapping camera measuring system in the inertial
coordinate system were obtained by the transition matrix between star sensor measuring system and
the cubic prism in star sensor and the transition matrix between the two cubic prisms in the star sensor
and mapping camera. This paper introduces the definition of coordinate systems. By using the measur-
ing systems of four theodolites, we establish coordinate systems on two cubic prisms respectively and a transi-
tion matrix for the coordinate systems. The calibration method of two coordinate systems is presented. The
measuring results from many experiments show that the maximum calibration error is 1. 011 6", which is bet-
ter than 2"(16) and satisfies the precision requirement of the stereoscopic mapping.
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Fig. 1 Star sensor and cubic prism
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system for mapping camera
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Fig. 4 Scenario method of direction cosine
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Fig. 6 Sketch of projection in collimating and meas-

uring direction
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iy=cos Vi Xcos (g — ),

i, =cos V, Xcos (180°— (oy —a3));
ji=cos V; Xsin (g — ),
je=cos V, Xsin (180°— (ay —a5)) ;
ky =sinV,,
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Tab. 1  Measurement of angles between the two cubic

prisms of mapping camera and star sensor A

)
=957 x y z
X 107.158 621 92.716 504 139.551 621
1 Y 88.817 785 42.926 828 119.746 107
Z 39.732 014 108.747 550 102.191 763
X 107.158 235 82.717 093 139.551 691
2 Y 88.818 041 42.927 039 119.746 499
Z 39.731 537 108.747 384 102.191 320
X 107.158 349 82.716 979 139.551 641
3 Y 88.818 015 42.926 989 119. 746 427
Z 39.731 655 108.747 405 102.191 448
X 107.158 704 82.716 967 139.551 317
1 Y 88.818 003 42.927 107 119.746 552
Z 39.731 996 108.747 552 102.191 739
X 107.158 219 82.717 337 139.551 586
5 Y 88.818 276 42.927 054 119. 746 656
Z 39.731 417 108.747 229 102.191 308
X 107.158 775 82.717 020 139.551 225
6 Y 88.818 178 42.927 018 119. 746 557
Z 39.731 985 108.747 411 102.191 848
X 107.158 546 82.717 244 139.551 327
7 Y 88.818 134 42.927 204 119.746 741
Z 39.731 789 108.747 471 102.191 555
e X 107.158 422 82.717 132 139.551 4?8
e Y 88.818 158 42.927 031 119.746 559
Z 39.731 662 108.747 346 102.191 507
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