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Abstract: To achieve the multispectral imaging of a space optical remote sensor in geostationary orbit,
multispectral imaging methods of light filtering in the optical system were investigated. By comparing
two kinds of filter modes , the transmissive filter program was selected to switch lights in different
bands. Combining the characteristics of the optical system, a scheme was chosen to set a filter wheel
mechanism in the vicinity of the focal plane where the degree of light concentration is higher. By com-
paring the characteristics of different rotating mechanisms, a new type of filter wheel mechanism con-
sisting of a filter wheel assembly and a filter wheel driving mechanism was designed based on a regular
five truncated pyramid. The composition and working principle of the mechanism were introduced.
Then, the comprehensive performance on filter wheel mechanism was tested before and after the envi-
ronmental simulation tests. The test results show that the Root Mean Square (RMS) value of filter

surface accuracy before and after the tests is better than the average value of A / 30, the body rotation
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accuracy is better than 25”. Moreover, the mechanism has good self-locking performance and meets

the requirements of optical remote sensing multispectral imaging under complex space environments.

Key words: geostationary orbit; optical remote sensor; filter; filter wheel mechanism; regular five

truncated pyramid

1 35 7

B 5 25 18] 06 27 18 B AR 1 VAR % J8 , X6 45 ()
O 25 3 B 1) B RG2S 4 ) 43 kR RS (] 4
PR E R WA AW . H AT HLE (LEO)
23 [A] 2 3 B 1 M T RO A IR R O &k Bl =
K-, 2 [ 1 WorldView-2 TR B 4T 1E 770 km
(4 K BRI 25 00, R A R R
iK% 0,46 m, A LT P2 BROWM . (HILHEE
Vi JE K, J0 T SE B H AR 14 1R I [ 43 9 % 0
T, 1k 0 A 3 R TR i A BT 5 R A
Bk, T RAST B R S 2 1/3 M BR R AT AR R
AL, A< G W AR R A M D L R bR ¢ O R
P b PR AE W D | R S A B W LR K AL Vg
H b 0045 T HL A B S, KSR [ K
T A C R EE R 2 R, 35 E A GOES &
B BR 25 i METEOSAT, H A9 GMS 4, %
SE 1 BUTE TR AR R A AR S AT A R A
AL, H S, i T ER R A Sk 36 000 km, 28
V] ' 2 3 A 1) 20 BRI L AT L IR L T
V) s 2 328 R 25 A L PN 2 ) Ol 2 1 SRR AR A
JRBRME . ANaE, bR O A K Ak U i R
TR R B TR AL W R A R S B
s 11 55 25 [ 3 0 56 A0 1o E5F i) 43 9 S5 000

DX 53] K B3 Ol 2 3 TR T AL 1) 2 I A
A i 1k T 2 B TR — BRI
WG F F 1 BE AR IR DU 2%, R
i A2 CCD 4RI 2% F1 CMOS -0 £, 3X P
T 00 2 110 85 k) R sz s T XA AR A T X5 7
g LA AR, KM CCD #M #%F — i R A
4 (Full-Frame) CCD, 2 F % 17 ¥4 i % % 1 i3
7 2 BRI TR B E AL 1T, 1 CMOS 8
D25 % FH HL Fe 38 A7 iR B A7 32 0 1 7 =X SR
FHIT 7 2R RGN BEHLARDR T L T S
R 13 PR s % T R 5 400 75 s [ Y 2 3 SRR
CMOS Ml g% 78 T AE & X B A7 78 & %6 R AL
SEOT R 3 I 2 38 G 0 R i B

RHATIR P S . SR B At RGP
BIRIC R DI 7R 45 1 B o3 ) i fe it 2R AT 08O
AU R 7E N FRGE P R BEAT AL R L T S B
1EBUIE oy 18 A 1 2 1 BUBEAL 1R . RS
I, TE R RE T B LG T Bt B SR, LB R
Bt 2 ) k-

DRI e L L T 2 ) O o 2 SR B S B 2
B A8 a8 v AT A 1 O A8 HILAR O 52 BUAS [+
B U . it Ul JE OGS ML 2 i 1k
BUIE G 2 8 S A 1) B 2 A R 4y R R E IR B
18 o7 18 R A 52 B2 1 BEUAR 1 C B L A

AR SCR T AL T 1E 0 B 15 56 3 5B A 0B Ot 4
BUAE 75 PR A AP 56 e X g LA 45 M R AT T 25
A PEREMI . SCH R M ZHLM A BT RE R4 W
AR AR S (A PR EE T Dt i T A 21 BUWRR I 2K

2 EREE LA AT X

i LE T O 2 18 R AR AT 55 SOR X 4
(0. 43 pm~0.9 pm) . £[ (0. 63 pm~0. 69 pm) .4k
(0.52 pm~0. 60 pm) ¥ (0. 43 pm~0. 52 pm) i
21410, 76 pm~0. 90 pm)5 4 B o AT A%
PRI o oA 50 R 4% % B B O 24 B I 5
UEG IR R DI HLAS . A DR AIE G 27 28 J8% 2 1
Bt BRI IS BT 1

Xof A S T B AR I RO R g R —
AT P DG R 4 TR O U 8 R E 1 B O R 0B
PRGBS AR B S B O A
1k, B, VG2 R S8 PO R AN OB
AR v BE L B E IR G ALY AT LA R 98N R
JEALR R Z5 ) RSP A . 255 AT H A9 RE AL,
T2 R G0 0 AT T B AT O 2 R AR i /N L A T
2R G AR i, A IR G AILAL 158 TR AR X O &R
B8 WA B B A /0N LS T 4 A A R R i
T AORUEA K& AR TGS B0, 0Bt i RSP 2R T
£5 7 T B AT 3 O A T RO kO R RO B3k #
200 mm X 200 mm ; [7] B A A IE B A% T, 26 i 52
U8 T R RS BE 205 A (RMS) 1l 6 T



%512 3

B 55 L #E AR PLE DL

1 AR Y B R HLA 3359

A/30(A=632. 8 nm)!",

UG R U LG AR U8 18 2B 53R o7 B
A UEeEe R FH A BE A . e S ke
BUKG Th G2 3 ik 08O A8 457 T L AT U
T AL IR 9 11 08 S i 6 A ) i ¥4 ) 2 6 3 G
B R 1B BT IO A J e v 8 e B K B LA
BLRG 3R 311116 't 56 B8 15 25 1 U6 o s I e i 4 5 5 LA
SIS RO A T A U)de , dn 1 PR, i S SR
SEAC LA Bl S R ZE R R R e 5 5
e 850 KA T 0 S5 A o B AIK, W BE 22, ki &
P B A 1 o s FR 3 2 A EA  AR IR . AR R
SRR LA PR A S BINE O AR R B R
ST B HEAT AR S AR BLIE 22 b B IR 25 4 4 A1
A1 22 2% I 2R B B s OF 22 b R AR 25 44 R Tl 4k R
Vi 2 28 % 2 5 M 1) 108 O S OK S AL 34 B2, BLAA
9K B0 8 65 5% 1F 224 FE IR 45 4 1 e 2 e A ) s B
FUEE A A, N 2 iR, RO
BURG e 2 B 3 X086 R il & T2 2 2% 3R B bl
P 2 S RGBSR e L BB ' R OKG B R L 454
PRl RO K. S5 G AT H R AL A H R

ARDE B IR BFE

o
|

K2

B1 3B G uk o fe L Je B

Fig. 1 Schematics of transmissive filter wheel mechanism
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Fig. 2 Schematics of reflective filter wheel mechanism
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Fig. 3 Schematics of filter wheel mechanism operat-

ing principle
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Fig. 4 Diagram of filter wheel assembly model
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Fig. 5 Diagram of filter holder model
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Fig. 6 Diagram of filter wheel driving mechanism model
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Fig. 7 Sketch of filter wheel driving mechanism
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Fig. 8 Test of filter surface figure error

®1 HRBREEREXFEEEER

Tab.1 Filter surface figure errors before and after tests
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Fig. 9 Accuracy test of filter wheel drive mechanism
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Tab. 3 Rotating positioning accuracy of filter wheel

mechanism after test
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