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Optical Design of Spaceborne High Resolution Hyperspectral
Imagers with Wide Field of View
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Abstract: Based on the requirements of high resolution and wide field of view, considering the restrictive off-the-shelf
detectors, the design method of split Field of View (FOV) is developed. The principle of split FOV is analyzed. A
spaceborne high resolution hyperspectral imager with wide FOV is designed using the method. The hyperspectral imager
are composed of a 11.42° telecentric off-axis Three-Mirror Anastigmatic (TMA) telescope and two Offner convex grating
spectral imaging system. Ray tracing, optimization and analyzing are performed by CODE V software. The analyzed
results demonstrate that the Modulation Transfer Function (MTF) for different spectral band is more than 0.7, which
satisfies the pre-designed requirement.

Key words: optical design; hypersepectral imager; off-axis three-mirror anastigmatic; convex grating; Offner spectral

imaging system
0 31 &

E G AR U 20 A0 80 AFEARTTAATE 50 G 1 B AR HE AT LRI 2 J e (37— PR3 ]I 0 J
(2%, TR AR IR R JE , RENSLAR CTE 5 B D3RI SR FUARIE 2 B B R, (ERIE . K.
FOEELIN 258 1 Pz W Y B AR A TR BESE . sy D, — R 6 04~ 1.0 um, b
R ITCH B MUK Z LK, Jeblor B MUK Z L4k . A B A PR s I B Bl 113
A7 %[5 TRW 2% W] WY Hyperion', #1145 0.624° , Aliig 9k J# 7.5 km; 5[4 NEMO T HI 42 #4 COIS®,
Mg 2.5°, Mg 30 km;  $e[E Sira 24 wRFHIRY CHRIS®, 4% 0.553°, AiEEE i 13 km, xS i
JRAR U5 B D, (EZ2NE b AR T BRI, AR B o, NIBETERE /N, B2 )E

kS BEA: 2010-11-15; WEfEMFmEER: 2011-02-23

HEETH: ERSHAWRERELRI863 1R 4% B3 H(2009AA12Z151)

EERIN: @epE(1979-), BEUKR) . WA BEEFZE R, [, RO TR RGN, ARiE B g HoR Ko dmat
Ehro E-mail: gshxue2006@163.com,



% 38 5% 540 REDRAE: RBLG B . RIS e R COEF Lt 17

B, IR A, %ot 2 I AR (S SR sl b 2, BRI By WE DI IE T, Bk Ko A
o DR AR AR T S, S 3P Il D RSl o DRI SR B 20 W 0 o KM i el AR Sk
7 B IR R TBLAT I O e e T B AR SUR R ok . F R LRSS M IO R 12
ilhn, FIAEA R FRS TS T AT A e S SRR B 8% s B 4y )
e RIS RS BRI J7 S AU IS B A PR BRI TR S 08K, 11 LG S P or 05 3 A S i
37 R IR L T AR IR, AU LR LN T R, i Al ik — Btk 47
A TR P D o o T 1 A5 il (el S S BRI 5 SRR BEE Ao B S R e L ) T b %
ALY ERHI 5 B K RAOE B 25 5y BN 1 J5 9 vh OB Bl SN I T SR Lt R A

BT UG A G0 B B RGERDEIE R RGE A b F BRI — A S5 48 SL0E 2R 8 B AR AE T B
R ZGIANSAE b, JCRE AR R GER A PFIRAEIEA T, SRR KA ] AR LRI 3 A [l o7 L
5SS K T T T TS ZR e, SRS T I T I T TR AR, PR TS T
FUHE B A — PR . FERRIGOETE U TRRI iy, e R GeI PRI LI B2 MR 25 4/ B ARG (X
(IPERE. SERN0E ZeFRE . T HORIRRS,

A SO B 2B . KM U AR A W T SRR A b, 22 IS T e B R, 4
HT — RO 2 B T, BT T S B RSB, S E S IR UL T AR B .
Y. @R BOEF R G, IR SR CODE V f1 ZEMAX $ 3L HEE T T 4001 S TF T -

1 NAZRKEEZRFEARIER
FEBEDE PR IR VIR AE 0.4~ 10 um i

70 N S R AP IR A T o5 1 AR A,
RYEIEUE HARIRS, TRIFRAEA . k. k. ey

A1 BRERELLTF 2 R E B AT

Table 1 ~ Specifications of hyperspectral imager optical system
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Fig.3 MTF curve of TMA telescope system



%38 5% 54

REDRAE: RBLG B . RIS e R COEF Lt 19

3 kAR RGRIT

Offner Y1 IR A LE (I 4 TR AR B4 Offner vhafol e A ISl bR R A B 16
BARFRGE, 2 Yok B AT e oy pIVE A EB =58, (e EAS AN (£ Offner rhAkIC 2 RETAIFILA
gy, TR =B AR dh AR A, JURYEHIEREE I, PRI RGN A BRI R 7

TEBRL, REEATLAEVER TOEBIRFRAY AR GE, E 2 A2 ]
XRRVETER . 409 A BUSO R, RUE A E R
WA T ARG RRYE, (H T DAE 24 8% B0 — BEr e Fs /i
JEAR AR AP BR Wi S (e getfis B A b (8 DG sl
Bl JiiEALL, Offner Sk UK RGERARBUN. BUikie.
D2 25 R i A2/ N anlE] 4 R, GRImTN A e RS
T ELARH T 2, 18] 4 25T O PRI AL Sk
KL E

Rk, Sl pifg 2507 H Offner (i GHEEH, A Sk
48 RT 0 36 mmx18 pm, Py BUEALIEA 0.124, Jh T {dik
GEMR ST IERC, DL R RGERVECRFRECY 1:1, FI

TosTEionst -7

B 4 Offner KMl R%IF LM
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