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Abstract: Spectral imaging technology is an important technical means in the field of deep space exploration
and can serve a variety of space scientific experiments. Aiming at the demand of high stability and high light
utilization of spectral loads in the field of deep space exploration, a new deep space hyperspectral diffraction
computational imaging detection technology was proposed . Combining diffraction spectrum imaging technology
and light field imaging technology to solve the problem of large-scale scanning of the detector in the diffraction
spectrum push-broom imaging system, and one shot was realized to obtain the target spatial information and
spectral information, that is, snapshot imaging. This has guiding significance for the design and research of deep
space exploration hyperspectral imagers.
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Fig.2 Schematic diagram of diffraction spectrum imaging
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Fig.3 Imaging principle of traditional camera and light field camera
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Fig.4 Schematic diagram of a new hyperspectral diffraction computational imaging detection system

20201005-3



ISk A2

%5 www.irla.cn % 49 A
Light field refocused slice Deconvolved image
Original color target
580 nm
5 RENUE IR ER
Fig.5 System imaging recovery diagram
LI/ BRSO B R DGR T ST R R R S, AR

3 BRIENTHETERG RS EFSLRIIE

T SRR AT R R O B AT R T A AR R
ORI AT A4, SCrb s 2nipl B v G BEATT S6 D' 1 A A
TARNC B F EMEATT RO B LRk, H 5t
S RGO IR 1B R AR AR

7 55 LB TE A T Y = 4k 4y 1A s ) 2 — 2 25 i)
HI—HEJEi, 117 508 Bofs Py R i) E S5 B A [ 15
R B = AR T 4, 2R D z(A), AT A SR BLAY = 4E %5
]S 5 PR Gk, y, 2. T = HERERRACR Hr . R
SRR B AR AR B R A T AR

i(x;,yi,2) = f_m j_m j_m o(x,y,2)
h(x; = x,y; —y,z; — 2)dxdydz (2)

HT T PR 00 25 SR 4R 1 1802 — D R o R AR R R
HHMWBE KB EEGNE M. X T =4 Hp
(object) HLAR , FRM &K 42 1 1414 /& Image, . Image, FlI
Images, B~ FG & =61 G ) B A, B4 E %
AR R Hhr 5 H Y R B psfu B psf 1YEE
—ANFARR L z S B A R (0 CATERR, 1 R
B E AR KN Az, 2 W HREAE RO 2A2), 3 A R
B, A bR UG T R nT R

Image, = psfon **object, + psfin**object,+
PSfrs *xobjecty;
Image, = psfiy = *xobject, + psfon **xobject p+

DS fias % *%object s
Image; = psfo *xobjecty + psfin **object p+

DS foas % x0b ject s (3)

RS AR R GEIG , TEA R RO 7 B s
A BEHDOETE R, B 2], St i Al 2
R B BE R AR L B 4531 BEA B A B T3 3R U
e R SR 04 6 I 1R, i AR HOBAR 23 18] 14 56 5 73
fii o B AP BLEIG 0 0 HEAT e I B, B
7 kB EBR I EE

e E R AT HLDC RO B A, B
AR RT3 2 AT ARG R, PR e DL R =S
1] 739 R R A L S R iy S 7 S5 AR DA B 0l 3 2
ARG A SHOS ISR BCR R0 . SCh e
INAN P B, S B 410~550 nm, 7E— 7 15 B 1]
JERRE N AT R IO, He BB S A 7 1) SR AL
NS, WaB BN BN 34x34, JRIG S % B R AR B 6
RAEER AN 6(a). (b) FT7R, ZHOGIEIE L L E R
AT B A BRI U L K 283 D' i R R A 2 ot
TR NI 7 R

6 (a) UGS HIE, (b) JTRHEDT FLA
Fig.6 (a) Original reference image , (b) Light field sampling simulation

diagram

202010054



s Gk A2

5 # www.irla.cn % 49 %
Orgina Refocused Restored P L (90 T 5 9 T 9 0 2

slice of 410 nm

image of 410 nm

Original
image of 430 nm

Original
image of 450 nm

Original
image of 470 nm

Original
image of 490 nm

Original
image of 510 nm

Original
image of 530 nm

Original
image of 550 nm

Refocused
slice of 430 nm

Refocused
slice of 450 nm

Refocused
slice of 470 nm

Refocused
slice of 490 nm

Refocused
slice of 510 nm

Refocused
slice of 530 nm

Refocused
slice of 550 nm

image of 410 nm

Restored
image of 430 nm

Restored

image of 450 nm

Restored

3
o
aq
o
o
=
i
e
S
=
=

Restored
image of 490 nm

Restored

image of 510 nm

Restored

image of 530 nm

Restored
image of 550 nm

7 410~550 nm 35BS AERL R LA
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Fig.8 Selected targets
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