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Design of single-grating snapshot spectral imaging system
ZHU Hui, CHEN Qian, XIE Quan
(College of Big Data and Information Engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] Compared with the dual-grating snapshot spectral imaging system, the imaging system with single—grating structure
contains only one spectroscopic element, making the structure more compact. In this paper, a single grating snapshot spectral
imaging system is built, in which a digital micro—mirror device is used as the encoding device. First, in order to build the physical
imaging system, the mathematical model of the imaging system is analyzed. Then, the offset of the transmission grating in the
system is calculated. Finally, multi—spectral reconstruction is conducted with images collected by the spectral imaging system via
alternating direction multiplier method. The reconstruction results show that the laser spot images of the two wavelengths can be

separated accurately, and the laser spectral position is more accurate.
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Fig. 1 Schematic of single-grating snapshot spectral imager
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Fig. 2 Structure of single—grating spectral imaging system

3 BBERSREE

RGBT R G L5, #5877 — & OB iR
RGUAEHE K3 Fras, B3 1 2000 (1O
BER/N) L2 RRiE Bk, 3 & DMD By ¥l A, 4 &
DMD,5 2 aksssk 6 & iE 5L, 7 ZAHHL
) , DMD 7= Az (1) G A %S i P AR 35 52 B SK #6474
# i T M FROR TR RE T I,

B3 BxitiEMGRERE
Fig. 3  Experimental device of single — grating spectral imaging

system



170 B o /5 M5 MM

12 %

4  IGIIR

4.1 HERBE

T PR 2 R O G E A 451 405 nm |
635 nm {ERIAXS &, S EF G IR 4 DMD I
() [F]—=3 ] 5 &, 28 DMD g i85 /5 B4 o0 BUR AR IR
Mg b AR 4 s, AR R g% Y A7 E A8 A ]
HHEITACRAS & A ERN 88 2 ROt
AL EE RS 390 MR AR M EOE B9 B F
IR AT SRAFGME Y I F% 52 4y - 390/ (635-405) =
1.7 (pixel/nm) W4 10 nm 5EMEIFE 17 MEER, N
P 4 FTLUAE Y B RS, IRTIE ) 26 i %

4 R L 2 MEEHBG

Fig. 4 Imaging of two lasers on the detector
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Fig. 5 Coding pattern of two laser measurements

43 REBEEHHAITESHIESE

405 mm F1 635 mm 136 A 45 G 05 8 ) 17 E
P38 o SEUE BT RUR , KL 6 s, WAERIAT 2
BRI A5 635 nm | 405 nm,

6 [RIGKRHBELK

Fig. 6 Original uncoded image
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Fig. 7 Coded detection image
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Fig. 8 Reconstruction of detection images
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