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Design of high—speed imaging circuit of spaceborne LASIS

hyperspectral imager

Liu Yongzheng, Kong Liang, Liu Xuebin, Chen Xiaolai, Liu Wenlong, Zhang Xin

(Xi'an Institute of Optics and Precision Mechanics of Chinese Academy of Sciences, Xi'an 710119, China)

Abstract: According to the requirement of high resolution and wide range for hyperspectral imaging in
the field of remote sensing, a high—speed spectral imager electronic system with high resolution and high
reliability was developed, which was suitable for the application of Large Aperture Interferential Imaging
Spectrometer(LASIS). The multiple four channel parallel ADC chips for analog—to—digital conversion was
used, with V5 series FPGA as the core processor and high —speed SerDes chip for image data
transmission. At last, the imaging performance and reliability of our high —speed imaging circuit were
validated. All these measures provide technical support for China to enter the leading position in the field
of space remote sensing, and also provide useful reference for further development of high —resolution
hyperspectral imaging remote sensing.

Key words: high—speed CCD imaging; imaging circuit; hyperspectral imager;

interference spectral imaging

Y75 B 89 :2020-04-05;  £1T H # : 2020-05-06
EREE A X KAE(1977-), 55, LR, A A, 35 % M 5 i 0l 1% A% H 7 2% J5 16 19 WF 9% L E o Email: liuyongzheng @opt.ac.cn

20200096-1



LGk TR

% S1 # www.irla.cn % 49 A
JI LA 38 R R B A R A 0 v, AR R B 1 % T2
035 = BEF 5 BEUR A0 ad B A T A R A
J& f:'i ;E T [t =) 7% ﬁ/vt @aﬁ i 2 )_E gﬁ i"j(: XT éi}’ ;’ﬁ j( IFE Front optical system / Q}ferometer
Ui, , & M [
J%kfﬁhmm T TRAE T RGO T

& % R (Large aperture static imaging spectrometry ,
LME)Mmﬁ RS Bk 8 SR A I — L R )
o RALEE T ¥ 1R 615 U (LASIS) J2& 76 i 5ok ¢ &
Gt v ) I E B R EC BT 22 R A 43 SRVE B ) B
PIF WAL, N # G5 W A i B2 RS ME EDOEF &
g5 T WA R R G BRI R, i CCD 45
ARG, R RS B AR gk 7S 8] B RO &N AE
ZREG LT WELS, BT MRoTE KR
KFEHE R ELTHERE, FEESHEAA
[HIER 7 i ol R VR M vl W 20 3 IS B 1T 11 N
LASIS 3k F 2 [a) i i 7 207 A6 25, SR AT [a] 97
Hil 07 ARG T 05 8 . X R T v R 3R By 2t B
N . LASIS & A A i 2 B4 98 i 5 X398 T
W — o RO R B, BEE A ) 9
TS5 1) T R A R A (G Bk 4 ), S EL AT 2 1) A 4
UL AR AR TR L (CEi2 ZJJiMﬁF)”] LASIS # 45
M 7 R R R R AR E R RE Ll A L RO 4 B
A ﬂ%%ﬁmoiﬁuwwmﬁ%m%um
LR 1 BE CCD JF 4 4 102 HE 41 45 159 1 9 1y — 4
25 [AE B — 4B B, 153 T EHE b A E
Ty (¥ Hby 49y B0 Xt AN [R] 1) T o6 R 22 . e B LS
Yy, i o BRI % oK 15 LASIS B {4 s s % 2 2
e WA [ WA A R B R 1 TR .

H i, CCD &y 3 A 1% ol B B ), [ 40 A7 4
1 200 fps A9 167 B CCD g s A ML, 1 B4 48 £ 42 /0N, L
ZHb T FE B B, AN TE TR R T PR AR T AL
7 200 J3 LA LAY s CCD A AL, A K £ e it 2
) 60 fpst1, B T4 A AL TSR T
B B A 1R 3 T B AR R AN, HL A R A A R
11 B CCD R i AR 7 G600 AT v [ B} 2 e 7Y 48 6 2%
1 %5 LA B 5T Ar 2012 4E A B RS 1 024 %256 14 T
740 fps 1) 5 B 5 6 3 AR AR HR [ R 2 B b i
A HF ST T 2015 4E A Fi 1 2 208x320 14 1 500 fps
{1 55 e IR AR

B R Ay R R AR SRR R, B IR TS T Y
I, 2R R AR A B T B TR R A

Main optical system
Data processing
(Spectral inversion)
Image detector

(a) LASIS i 6 % 21 %,
(a) Sketch map of LASIS light path

F[: —r 1
= =
[l'f'
) - L
———H
o
o \
1)
F T
ANEREEEEEER

(b) M LASIS &4 §& B T 1 iih £
(b) Interferogram curve extracting from LASIS images
[ 1 LASIS 1% 1%

Fig.1 Large aperture static imaging spectrometry imager
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