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Application of MTF in Frame Design for Optical Camera

Wu Mengyuan Li Yingcai Hu Yongming Yi Hongwei Han Juan

(Xi'an Institute of Optics and Precision Mechanics, Chinese Academy of Sciences, Xi'an, Shaanxi 710119, China)

Abstract In order to direct the truss design of remote sensing camera, the influence of various modulation transfer
function (MTF) on camera system is analyzed to satisfy the requirement of system MTF, thus the main support
structure is designed by the limit of optical diffraction MTF. The minimum optical diffraction MTF under the
situation of truss structure is calculated from the actual MTF, assembly and electronic factor of on-orbit production.
Then the MTF is analyzed only by employing the pupil function under various kinds of obstruction because the optical
software cannot evaluate the optical diffraction MTF entirely. It is concluded that the max diameter of tri-truss is 38
mm, the max diameter of four-truss is 26 mm. The truss structure of 26 mm diameter and 4 mm thickness is satisfied
the specifications of satellite design by analyzing the static deformation and modal frequency of various wall thickness
through finite element analysis (FEA).
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Fig. 5 Various figures of pupil obstruction
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Table 1 Relationship of obstruction and MTF

Truss diameter /mm 3 5 7 15 21 27 33 39
30° 0.5087 0.5056 0.5024 0.4892 0.4789 0.468 0.4566 0. 4444
Tri-truss MTF 0° 0.5066 0. 5020 0.4973 0.4784 0.4641 0. 4497 0. 4357 0.4217
—30° 0.5111 0. 5080 0.5043 0.4915 0. 4809 0.4698 0.4583 0. 4459
Min 0.4963 0.4952 0.4834 0. 4594 0.4397 0.4207 0.4014 0. 3818
Four-truss MTF .
0. 5082 0. 5052 0.4968 0.4862 0.4764 0.4668 0. 4565 0. 4460
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Table 2 Mechanics performance of different support layout

Wall thickness /mm 1 2 3 4 5 6
Staigr‘izei‘r’m‘;“/oa é??trilflfi‘;”‘is 6. 02 3.50 2. 69 2.31 2.11 1.99
gstrmu:; Smicviﬁgﬁ?a}i{%f?’;‘lﬁl’“is 6. 65 3.92 3.02 2.57 2.30 2.13
N‘"‘“l’gt‘l[frreffufnrfyy;tfé‘“ion 21.2/39.5 28.14/49.8 32.4/55  35.3/58  37.3/59.5 38.6/60.3
Stat}ilf)j;i‘;zﬁj‘“/o(nlé??trirffr};“is 5.37 3. 41 2. 82 2.57 2.47 2.43
Cg’;g’rtnrfrfs Staticvedretfgi‘)“‘/“(%(?‘I’:licnf)l’“is 7.03 4. 04 3.04 2.53 2.23 2.03
Natural frequency/torsion 68.8/161 86.2/180.3 94.7/184.3 99/183.4 100.8/180 101.4/176.8

1st frequency /Hz
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