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Review on optical synthetic aperture imaging technique

ZHOU Cheng-hao', WANG Zhi-le'* , ZHU Feng’
(1. School of Astronautics ,Harbin Institute of technology ,Harbin 150001 , China ;
2. China Academy of Engineering Physics ,Mianyang 621900, China)

* Corresponding author, E-mail ;wangzhile@ hit. edu. cn

Abstract; Two imaging modes and development of optical synthetic aperture are presented briefly in this pa-
per. The current development situation of three kinds of optical synthetic aperture: segmented mirror, sparse
aperture and phased array are introduced comprehensively. This paper also summarized the development trend
of ground-based and space-based optical synthetic aperture system and the technical problems. Comparing with
traditional single aperture optical system, optical synthetic aperture system has higher resolution, low process-
ing difficulty of mirror, easy folding, light weight, and some other characteristics. So it is an important and ef-
fective way to realize high resolution optical imaging system.
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(a) Appearance diagram of OWL
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(a) Appearance diagram of GMT
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(b) Structure diagram of GMT
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(a) Open diagram of ESA
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(c) Shrink diagram of ESA

K13 ESA S2aff g fLAR B A
Fig. 13 Design diagram of ESA sparse aperture system
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Fig. 14 MMT and MMTT telescope
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Fig. 16 VLT telescope

B A TFLAR 42 0. 21 m, Z50 424 0. 62 m,
PR 400 ~700 nm, #3750 3 x 3 433, BEHLAY
FEH R R G ARG, AL 25 45 1 A
LEM RIS F R T AEdE

EFEIE AL T /N AY Advanced Technol-
ogy Center(ATC) £ i I WF ] 1 — R 57 AH G 51
I RS, T A B 51 BRI R 45 K i J
RIS . %R ELMIAFEHLALSE : Radial Tel-
escope Array Testbed (9 I~ T4, 142 0. 1 m,ZE%%
14% 0.65 m) ,STAR-9 Distributed Aperture Test-
bed (9 A~ F4%, 142 0. 125 m, %3142 0.61 m)
F1 MIDAS Concept (9 ™F%, 1145 0. 35 m, 5%
FAE 1.5 m) o 3 FFEHL % Y B Golay-9 HUF
Cornwell B fL 42 HE 51 J7 AT HF5T, 40 1& 18 fr
R

20 {4t w), 3¢ [ NASA W1 1 KL B [
B ZGBE5E, 018 IE T Space Interferometer
Mission( SIM) (4K 19 775 ) A1 Terrestrial Planet
Finder Interferometer( TPF-1) FiE &4, SIM Y2



14

JEIRR, 45 « K DAL A AR AR BOR K JR BUR 33

(2) ARGOS #hiRLEl
(a) Appearance diagram of ARGOS

(b) ARGOS Y& &l
(b) Light path diagram of ARGOS

El 17 ARGOS HEHLS 45 1A
Fig. 17  Protype and structure diagram of ARGOS tele-

scope
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(a) Diagram of Radial
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(b) Diagram of STAR-9
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(c) Diagram of MIDAS
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Fig. 18  Protype of L-M telescope
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Fig. 19  Optical sample of SIM telescope
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(b) TPF-I HE&IEl 2
(b) Concept diagram 2 of TPF-I

(c) TPF-1 Bt & 3
(c) Concept diagram 3 of TPF-I

& 20 TPF-1#f& &
Fig.20  Concept diagram of TPF-I telescope
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(a) Concept diagram of Darwin

(b) Darwin 5445 1
(b) Structure diagram of Darwin
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Fig.21  Concept diagram of Darwin telescope
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(a) 3% ¥ BT H R G5

(a) System diagram of France telescope

(b) B W im i R4t

(b) System diagram of Russia telescope

B22 kS B i R A
Fig.22  System diagrams of synthetic aperture of France

and Russia
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Fig.23  Structure diagram and primary mirror of LAM-

OST telescope

K24 CFGT 5%
Fig.24  Design scheme of CFGT telescope
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