CREEC EF e G TR Vol. 23 No.5
2015 4F 5 H Optics and Precision Engineering May. 2015

XEHS 1004-924X(2015)05-1484-06

= EEFHEVEDEEF MR AL/
i Il 1% 2 o Bl i 5 3L I8

R B R, RER, &
(PEBMFR KELFREEIRE WEF LI, FH K& 130033)

FEE Sl TR 0 M 0 3 2 [ S 2 AR LA B2 T T 2 0 R A 25 Ak 1 T 4 4% 388 BRI, T T B MILE T ZE ST R A R A 1Y 4% 3
PRSI IR S50, 8 T AHATLAE T 2 00 R A1 25 b 1% 81 1 4% 358 mi 000 a5 B8 AL 5 4 5 T U i AT RO R 1) O D AT A A R A
1% H ) A 338 g R 2 o I A TR0 0 A A X R A R AR T K i M R PR 4 K L B 5 R DL A T 4 BT A R A 1
il % 326 R BIORG 0 06 RO B IR 25T 30, )R - 76 H 28 BRBE T IR T AHBILAE T 28 R0 6 TR 100 1 61 4% 338 o 0 R 8 AR S
W TGRS G RAAT T IE . SCU0 45 SRR I B 23 (] 6 2 A ML TE 55 96 55 45 44 T DU AR 119 77 2 30 R 30 % Adb 1) o) o1 4% 326 R
Bk 0. 213, P SR AT AR AR 43 CCDCTDICCD) K Ak 3 e % 14 18 il 1% 3% 3R 40k 0. 602, TDICCD 41 Fil Ak # H, % 1) i1 1l 12
R B RO R BN 0. 946, S EISE UL . DI 2 SR 2 WY £ HH 1) O 1 R A U L R 6% 0 A D Y A% AR BL M TET B B
BEXT o ) 4% 328 v S0 3 1 EE SR

X 8 E:EEkRANG A SRR A R T AR S

FESES: V47,3 XEKFRIRAD: A doi:10. 3788/0OPE. 20152305. 1484

Measurement and experiment of modulation transfer function
at Nyquist frequency for space optical cameras
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Abstract; To precisely measure the Modulation Transfer Function(MTF) of a space camera at the
Nyquist frequency before entering orbit, measuring methods were researched and some experiments
for measuring the MTF at the Nyquist frequency were carried out. The schematic diagram of the MTF
measurement was given. On the basis of the schematic diagram, the transfer process of a square wave
target at Nyquist frequency in whole chain and the contrast ratio model of a terminal target image were
investigated. Furthermore, the relationship between the contrast ratio of terminal target image and
the MTF at Nyquist frequency and the error formation were given. Finally, the MTF at Nyquist
frequency of the camera was measured in a vacuum environment and the obtained results were
corrected. The result shows that the MTF of a space camera at Nyquis frequency is 0. 213 at a lab

condition, and that after the optical system in the camera architecture is 0. 602 by conversion.
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Moreover, the MTF after Time Delay and Integration(TDICCD) is calculated as 0. 946, which is close

to the theoretical value. These results indicate that the derivation of our method is basically precise,

and is capable of satisfying the requirement of space optical cameras for the MTF measurement before

entering orbit.
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Fig. 1 Schematic diagram of MTF measurement for space

optical camera
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Fig. 2 Target image acquired at 8 integral grade
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Fig. 3 Target image acquired at 16 integral grade
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Fig. 4 Target image acquired at low light intensity with 8
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Fig. 5 Target image acquired at high light intensity with

8 integral grade
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