H16% B2 W b= I Vol. 16 No. 2

2008 4E 2 A Optics and Precision Engineering Feb. 2008

XEHS 1004-924X(2008)02-0190-07

R A B ERNBIESRGRETEN

B E' .81 . Ke#E, I LE
(. PERZR KALFHEENR S WEFRH. T K& 130033;
2. PERFR TR LK, LFE 100039)

FEE R G IR 4% 3 o6 B (MTE) 1 65 AH AT B 3R 6 150 00 I {5 T Ao B8 1) o B 4 8 R AT T3P A0, OF 48 10 T 3R 4 1 &5
B b SEIRE SO E 0. 122 1 BB MTEPAGTHE 0. 074 7 55 0. 072 5 ARFFIEW] T F R A S8 2 4R80T 1A
W, Gl HUM AR 90 55 T 1 AL FRAS B MTF [ 77 1% v] B SR 37 &5 lﬂﬁﬂﬂ’]bﬁ*ﬁﬂ%ﬁ% %7 vk 2 FH 55 5 3 S g AH
HLEhZ& MTF 5B TG M HLEE BLah &5 MTF RAEFE R 0 R0 A i3

X 8 W ERAMAMNG SRR RN R R E R (MTE)

HE SRS VAT5.3 XHKFRIRAD : A

Evaluation of dynamic imaging quality of space film camera
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Abstract: By analyzing the imaging theory of the visible light and high resolution space film camera,
the imaging quality of a complete appliance system was evaluated and the position of imaging plane
was exactly calibrated by a Modulation Transfer Function(MTF) method. By contrasting the theoreti-
cal value of 0. 074 7 and the experimental data of 0. 072 5, it is shown that the MTF method calculated
by the Fractional Fourier Transfer(FFT) for knife edge shadow can be used to evaluate the dynamic
imaging quality of the space camera.
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Fig. 1 Diagrammatic sketch of the knife edge pho-

tography
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Fig. 2 Fitting curves of knife edge object on film
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Fig. 4 MTF curves of dynamic photography in a lab
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6 Tk BE AR g R R M E I 1 FroR .1 0.401 3; MTF (85 lp/mm) =0. 122 1; MTF (100
R #L 4 % MTF fh £ 1 5 Ff k. MTF Ip/mm)=0. 063 2; MTF(110 lp/mm) =0. 046 9;
(38.5 Ip/mm) = 0. 664 2; MTF (57 Ip/mm) = MTF (125 lp/mm)=0. 029 2.
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Tab.1 Testing results of samples

ZEMZE (p/mm)  H 1 FhR 2 F R 3 FR 4 FER 5 F R 6 ¥IE
38.5 0.739 0 0.682 1 0.622 8 0.639 7 0.636 6 0.665 4 0.664 2
57 0.512 5 0.427 5 0.3411 0.384 0 0.345 1 0.397 9 0.401 3
85 0.222 0 0.142 3 0.087 0 0.127 5 0.055 3 0.098 6 0.122 1
100 0.124 5 0.064 5 0.053 6 0.058 0 0.059 0 0.019 8 0.063 2
110 0.085 4 0.038 2 0.040 6 0.042 3 0.061 4 0.013 9 0.046 9
125 0.044 4 0.013 5 0.017 9 0.036 4 0.043 3 0.019 5 0.029 2
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Fig. 5 Mean value MTF curve measured in a lab
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Tab. 2 Testing result of films on track

25 [ 35 (1p/mm) J&H 1 B F 2 e H 3 JB 4 H{E
38.5 0.304 2 0.407 7 0.290 6 0.375 4 0.344 8
57 0.155 4 0.195 2 0.140 6 0.160 3 0.162 9
85 0.081 6 0.088 8 0.052 9 0.066 7 0.072 5
100 0.071 1 0.080 4 0.041 1 0.057 0 0.062 4
110 0.063 3 0.071 6 0.035 9 0.047 4 0.054 5

125 0.052 9 0.058 1 0.027 9 0.038 4 0.044 3
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Fig. 6 MTF curves of film photograph on orbit
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