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Design of large field for visible/infrared integrated optical system
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Abstract: A visible infrared integrated optical system of a large field of view is designed by using optical
software, and the FOVs of the visible system and infrared system are 5.2 degrees and 5.12 degrees
respectively. The orbit of the system is 675 kilometers, and have a large width of 61.3 kilometers and
60.36 kilometers respectively can be observed. The system uses a partial field to separate the field of
visible light and infrared light respectively, and realize dual optical paths, dual bands and double fields of
view imaging at the same time, which improve utility of visible light and infrared light by avoid the use
of dividing light elements. Visible light system selects a three mirror system with a focal length of 9 000 mm.
The infrared system uses two three mirror systems with a total focal length of 2 025 mm, and the
entrance pupil of the rear system has the same position and size with the exit pupil of the former system.
After optimizing, the modulation transfer function of the visible system is more than 0.45 at 50 Ip/mm,
and the infrared system’s modulation transfer function is above 0.65 at 25 lp/mm respectively. The
imaging quality of both systems reaches the diffraction limit.

Key words: large field; visible light; infrared light; partial field

I #s B #9.2016-02-01; {&1T HHH.2016-03-09
EE B . ERE(1987-), 5 WA, EZNFR2ERI St it 77 A5 . Email: wangchenchen@opt.ac.cn
SUmE A AR (1972-), 5 WFFE 0L 1 AR T SO0 T 6K J5 T A W 5Y . Email: fanxuewu @opt.ac.cn

1018003-1



aohligok T2

% 10 31 www.irla.cn % A5 B
s 5B H RRIER S o I, S5 £/ R
0 5] & W, MRS ESR . H O 675 km, AT LS FIZT A

AN R SR, v LI G ey B
B E AT PR X0 B R AN 7 R PR AR R A AR
GUBAF BRI R, BN R B K BRI,
ANBEXT R H BR R AT 5 4 BEEROWI A L AR LL A,
AL LG KB, vT DARAR & A BRI (AR R
B S5 6 RO A7 (9 25 1 AN BB X MR A7 R 400, T
PATE F1 RGBS 1 LA A (4 1 50 T 88 o Dol O Bt
HEAT BUAGI 5 7 7 W k3 o IR 2% 12 22 1 0 ol
FHET A2 22 G2 04T I AS L0 Sk AR A5 00 4 1 1 £
B WRANAT DO R GEAE R e N RE AT R AP RO
DU R A TS, T4 D0 A AR A A 4 R Bsf A WM , AR A5
DUy A 1) T 22 J, 8 v O S5 R 1 DR e A i) T D,
LA — RO R AR LB

EHE R E WL T, B TR KNR
i, A UL LA — AR Ak 2 R G0 Hb ORI 4 T AR R
Z PR, R 80T WA A — PR 62k R Gl
H2E IO XS AS RN K OB HEA T 43 85, 1 O R i Y
P2k . = 1) Kompsat 516 O 1A #3 f K
/NR 1770 FFE R 5E A 15 kmx 15 km P RG] A
HIR KNy 2.97° 4 IR 95 R 16.5kmx16.5km ;
IKONOS-2 #1371 K /N 1.55°, F94H I8 % o~ 13 kmx
13 km; DA 8,51 () EROS—1 3% f K/ Ky 20, H A I8
FioM 12.5kmx12.5km, L E AT WL AR G24 2R vt
HEAT LI i % 52 R A R DU W BE X FE 10 km D b X
Tl B AT RIESE R NN RE W 2 . RIEE2: R4
i G 2F DTl W ML AN e AT A s, — R
FE EREAR TORERI IR . e ikdt T — @Rl
WL Ab— R R G, RAEHE R Y R G AR AR, T I
HFERGERA =R REHTRI; LIRSS
RS R g7, Hh 5] &g L =4
SRR b SR L R R7R G WS o EAR A B 78T iy
O3 T WA 4y 58, I ik ) 5.2°, a] S B X
i #EAT 60 kmx12 km B R IE SE 434, PRIE TG &
St B bR E 4T KA S 4 0 1R i 4 e Tk
Z YR RE R OO FH S0 X 1l v B Ak R e 4

1 AFRESHHIERE

m&ﬁyz%#ﬂﬂ,%%%%%ﬁ%$km

SEH A BRI 0.75m A1 5m, I E$5 o0 RS
KN HM 10 umx10 wm .25 wmx25 wm, 8 7 3t
CCIRE N TR %2 ¥ AR D = 332 O SR S
A 9000 mm A1 2 025 mm,,

HR 46 2R G0 98 bn BER I 21 14 Hb T i 58 W=
60 km , {4 b TA R 5 LA S 290 vy B AR 3] b 1 S
B R DL RGN A RO R 2 e R
W=2xHxtanw, 7] D15 2]5t2% R G004 W5 R
20=5.1°, WRIEPFE CCD Wi =, Al WL £
5.1°x1°, ZLAMR 37 % 3% K 5.1°%0.5°, XF F1 £& W0 3% 43
Bk 5.2°F0 5.12°,

SR U o o S WUS (o0 =320 T FAI Bk 2
SR SEANFRL FiR

R1AFRFRIHTSH

Tab.1 Design parameters of optical system

Focal Aperture Field of = Wavelength
length/mm /mm view /pm
Visible 9 000 700 5.1°x1° 0.4-0.9
Infrared 2025 700 5.1°%0.5° 3-5
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Fig.1 Schematic diagram of three mirror initial structure
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Tab.2 Initial structure parameters of visible optical

system
Mirror Radius/mm Distance/mm Conic
PM —-13 898 -3877 -1.57
SM -5102 3977 -1.0048
™ -7955 -3977 -0.0017
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Tab.3 Structure parameters of optical system after

optimization
Mirror Radius/mm Distance/mm Conic
PM —14 548 -3888 -1.58
SM -5421 4693 —-0.70
™ -8614 -5633 0.11
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Tab.4 Initial structure parameters of infrared

optical system

Mirror Radius/mm Distance/mm
PM —-36 531 -14 612
SM -1926 1478
™ -2147 -1 746
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Tab.5 Structure parameters of rear optical system

Mirror Radius/mm Di/sr;arrrllce Conic Decenter
4th mirror 10 536 1525 -1.54 -2445
5th mirror Infinite -1926 - -
6th mirror -2613 2790 1.5 249.9
7th mirror -3 257 -2955 0.51 46.89

2 LG RO R G451

Fig.2 Entire optical system structure after optimization
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Fig.3 Schematic diagram of field of view
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