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Abstract

Relay Lens Design for an LCTF Multi-Spectral Imager
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Liquid crystal tunable filter (LCTF) is a powerful dispersive element in multi-spectral imaging. Its
1

physical size. however. exceeds the flange focal distance of general commercial off-the-shelf photographic lenses,

which makes it difficult to combine with commercial lenses and cameras directly for multi-spectral imaging

—

applications. A relay lens design working at unit magnification is proposed to accommodate the interface. The spectral
on the liquid crystal tunable filter.
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range is from 400 nm to 720 nm, and the working F' number is 4.5. With the symmetrical design strategy, coma,
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distortion and lateral color are canceled out automatically. The result satisfies the requirements of multi-spectral

imaging. This system is compact and low-cost. It is applicable to the design of a portable multi-spectral imager based

optical design; relay lens; aberration balance; multi-spectral imaging; liquid crystal tunable filter(LCTF)

AT 1 = A K B Kt 5. 07
TR. T REGIR ML N 5 19 HARfE B » 2060 iR

K Z2 i R SR TR R T B R R R
7 58 A

B F 4 M 1 0 R BN, TR A%, ELAT TS T S
TEMLZS LR B B TR A EE 25 R b,
i

ATAERE S YRR AT UE L i (LCTE) By 7= A
i
AR B 5 o A D5 IS 1 ) B A

WFE HEF: 2011-03-10; W E &% F HEI: 2011-05-20
HEEL£TIH: EZXK 963 1111 (2009CB724005) ¥ Bl it i
EZ AV :

5 {8 A

: AR HLH (1967
5%, E-mail; xiangli@aoe. ac. cn

e 15 PR A5 I A5, T L DRI . T i B A
A RS S M AN FR T T AR H AT E A

prsy
T A A b m) 0 58 [F CRi 2 "] #Y VariSpec
£ 881985, B LI A . EEMNFEOLFER AR H WA FFE . E-mail: vorQ. Fu@hotmail. com

) U3 RS B A S O A SO R B AR BIE T AL S LR S o 1 SRS U T R AT
1022002-1



2 i

F 5 7= L AT AE 4 50 2 ok 1 AR A i
FH,

T LCTF /bR e 50 ok F A 8 19w ol 455 3k
LCTE AT AHBILAE B ity A5 B T {8 b 2 i — o i 4%
KZE MG FRGE . RMAH LCTE /£ 70 6ot ik
TR AL Y 1 48 =X 20 1% R AT, T 38 4
LCTF fyPERE A 850R) A BRRE 55 3k i 386 1A% R A
¥ LCTF B TAILEE K A &8 2 g g4 . {3
— R Ak i 22 BE (FFD) & M R E L B ity
Nikon $53%5 F £ 11 ,FFD 2} 46. 50 mm,Canon 53k &
EF 11 ,FFD 2 44. 0 mm, TOAHFLR bR HE C R 1,
FFD % 17. 526 mm"'"*', LCTF & B4 — & PR
b CRi AR VariSpec VIS 7= &b o il i ity 18 #5254
49,53 mm'” , XtFASHE R B AR AR BT Y B AL IR
LCTE AJ i 4f8 925 (8] HOA 2 22 B 5 TOlAHBL C R
ROSF 9 B B (L Nikon 8% 3k b ). 3% B B B N
28.974 mm) ,/NF LCTF [ R-F, Beit R A LCTF 4
TS RN s 22 8] P 45 440 55 TC 1 T 557 1 H b
TE I AR S BRI TS i el T BRARG 0 (e 485 X 22 0 3% Al
FBAL RIEE

Fie BRBEH AL Bt 0y S8 3%, 22 TR B - AR S AN TR
MK T 2R AW Rk #5e . 5 LCTF, I
M AR E o B Sk D RS ECAE . Bt A S0
LCTF F LML AHALE & o — DB HHE AT 351 0l 2
W ER TR, L — L2 7. FER Lk
A RSEFJE R, o T IC R 8% 52 58 3k L LCTF Al

LCTF photographic

@S@B

(a) in—front—of-lens configuration

camera

—

object =——=—

Tl A HLZ B 4 1 RS 56 & AR TIE % 2 635 1R
ACRE A X A 2 B 1 H A E AT AR L 5 B — 4
Ak R R G K R B Sk BT B &l LCTFE Jg
Hp G F RN S5 B 0E L O LCTE $2 4 2 6% 1 25 (], )\
M LCTE, rh 4k iR 2 g8 A Ll AR AL 1 1y
BLHAL 253 AR .

AR SCR T — Rl R 4% X 2O RO &
ZOR I Ak AR R GE H T ARFE B E T R
SE X PRI LR TE 2 A SRS IE B 25 WS R il
25 AE N TR b B Sk TR AR T RS U8 B R Tl AR AL
ZEP RSO X R M T 3T LCTF (1 4% X
Z 1% AR AL B AT

2 RQEM RS
2.1 RGHEH

— kA AU LCTE 92 Y6014 1 22 5635 1K
BARGEAT R AR IE a8 1 s . B 1)
A EE R TR B0 5y TS B HLAR 5 P SR FAR 2 (BLGE
FEor M BEk B9 618 75 5y i i 4 LCTF /9 A 3
W FEARLE LA &L RGBT A X
NN UETE Al U9 P LK (VA B2 e L PR T ER
LCTF TARfE 2 RIEH T . e T Ot e &
AT A R T AME TR 29 . /5 ZERRAHBLAY
1 Bk R S S T B S A K b BT Sk A RE
IR A5

photographic [ cTF  camera
lens
—_— [e)
object = - -
— (@)

(b) between-lens—and-camera configuration
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Fig. 1 Layout of multi-spectral imager with LCTF
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camera
lens relay lens

between-lens—and-camera configuration with relay lens
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Fig. 2 Schematic layout of an LCTF-based multi-
spectral imager with relay optics
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Ttem Value
Wavelength range /nm 400~720
Bandwidth FWHM /nm 10
Working aperture /mm 22
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£ 2 HNHSH
Table 2 CCD parameters

Item Value

Maximum resolution /pixel 1384(H) X1036(V)

Pixel size /pm 6.45X6.45
Sensor format /(") 2/3
Interface C-Mount
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Fig. 3 Configuration of Celor lens
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