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Correction of transversal magnification for framing system in
high-speed rotating mirror framing camera

WANG Wei, SHANG Chang-shui TAN Xian-xiang
(Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The reasons of the magnification inconsistency for the framing system in the high-
speed rotating mirror framing camera were analyzed theoretically. The correction method of
transversal magnification for the framing system was introduced. Taking model FJ]JZ-250
rotating mirror framing camera as an example, the magnification and correcting coefficient of
each frame are presented. The measurement results indicate that the magnification inconsistency
of the framing system is different significantly with the theoretically calculated value. The
spatial test accuracy would be improved by processing the experimental negatives with the
corrected coefficient.
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Fig. 1 Optical imaging principle of high-speed o
rotating mirror framing camera As;
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Fig. 2 Image plane and mounting surface on framing

lens support in rotating mirror framing camera
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Fig. 4 Schematic diagram of test setup for transversal A
magnification of rotating mirror framing camera : -
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Fig. 5 Diaphragm of FOV M=1.405.
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Table 1 Transversal magnification and correction coefficient of framing system
m 1 2 3 4 5 6 7 8 9 10
d'/mm 17.062 17.069 17.008 16.962  16.921 17.089  16.896  17.087  16.921 17. 014
M, 1.422 1.423 1.417 1. 414 1. 410 1. 424 1. 408 1. 424 1. 410 1.418
0 1.012 1. 013 1. 009 1. 006 1. 004 1.014 1. 002 1. 014 1. 004 1. 009
A 1.2% 1.3% 0.9% 0.6% 0.4% 1.4% 0.2% 1.4% 0.4% 0.9%
m 11 12 13 14 15 16 17 18 19 20
d 16.864  16.948  16.933  16.968 16.952 16.872  16.908  16.857  16.778 16. 855
M; 1. 405 1.412 1.411 1. 414 1.413 1. 406 1. 409 1. 405 1. 398 1. 405
0 1.000 1. 005 1. 004 1. 006 1. 006 1. 001 1. 003 1. 000 0.995 1. 000
A 0 0.5% 0.4% 0.6% 0.6% 0.1% 0.3% 0 —0.5% 0
m 21 22 23 24 25 26 27 28 29 30
d'/mm 16.848 16.820 16.836 16.772 16.817 16.831 16.796 16.765 16.785 16. 738
M; 1. 404 1. 402 1. 403 1. 398 1. 402 1. 403 1. 400 1. 397 1. 399 1. 395
0 0.999 0.998 0.999 0.995 0.998 0.999 0.996 0. 994 0.996 0.993
A —0.1% —0.2% —0.1% —0.5% —0.2% —0.1% —0.4% —0.6% —0.4% —0.7%
m 31 32 33 34 35 36 37 38 39 40
d'/mm 16.655 16.782  16.727 16.693  16.713 16.628 16.811 16.728  16.792 16. 782
M,; 1.388 1.397 1. 394 1. 391 1. 393 1. 386 1. 401 1. 394 1. 399 1. 397
0 0.988 0. 994 0.992 0. 990 0.991 0. 986 0.997 0.992 0. 996 0.994
A —-1.2% —0.6% —0.9% —1.0% —0.9% —1.4% —0.3% —0.8% —0.4% —0.6%
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Table 2 Evaluation for uncertainty of correction coefficient
u(d)/pm u(d')/pm uM «(8,) /um 748 U, (5.) /pm U6
0.56 6 0.0014 0. 001 118 0.002 0.2%
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