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Snapshot spectral imaging technique based on field compression

ZHANG Jie"*, XUE Peng™', ZHANG Rui**, WU Qiannan"*

(1. School of Semiconductor and Physics, North University of China, Taiyuan 030051, China; 2. School of Electrical
and Control Engineering, North University of China, Taiyuan 030051, China; 3. School of Information and
Communication Engineering, North University of China, Taiyuan 030051, China; 4. Institute of Frontier and
Interdisciplinary Sciences, North University of China, Taiyuan 030051, China)

Abstract: For the angle sensitivity of snapshot imaging chips and imaging optical components, a snapshot
spectral imaging system based on field compression was designed. The system consisted of a front field
compression system, an aperture, a rear imaging lens group and a spectral imaging chip. Through Zemax
optical design of the front optical system, the field of view of £10° could be compressed to +£3° in the range of
450 nm~800 nm, and the maximum wave difference was less than a quarter wavelength. The rear lens group
was designed to correct chromatic aberration and spherical aberration of the optical system. The RMS radius of
each field of view of the whole optical system was close to the pixel size of the array detector, and the relative
distortion was less than 2.138%. Finally, the feasibility of the field compression optical system was verified by
experiments, and the imaging system was used to image targets with different color letters and location targets.

The results show that the central wavelength of red R is 610 nm, the central wavelength of green G is 500 nm,
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the central wavelength of blue B is 460 nm, and the central wavelength of red ground and green ground is 613

nm and 517 nm, respectively, which further verifies the accuracy of the system.

Key words: spectral detection; snapshot spectral imaging; field compression optical design
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Fig.1 Schematic diagram of snapshot spectral imaging te-

chnology based on field compression
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Fig.2 Optical schematic diagram of front lens group
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Table 1 Parameters setting of front lens group

FRmEZEH L Emm BE/mm e $#HE/mm
i ifE Eat
Yya bRifET TaRR TR =5, TCkR

bR JohR 99.340 =5 40.000
LR brifEim ~78.367 12.000 LAKL21 20.000
FLAE bR 534.126 10.001 =5 20.000
LR ARMERT ~160.000 12.006  H-ZK9A 20.000
FLAR AT 84.290 10.000 =5 20.000
LR brifEim 345.007 12.073 ZF12 20.000
LA FRifEm -75.114 10.000 =5 20.000
LR pRdERT —123.000 12.000 D-ZF10-25  17.700
FLAR AT 54.096 12.008 KF3 20.000
LR brifEim -62.895 60.092 =R 20.000
S JekR 10.000 =5 9.000
Eqii] JohR JokR Gt 8.000

T RREL
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Fig.3 Wavefront diagram
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Fig. 4 Optical schematic diagram of rear lens group
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Table 2 Rear lens group parameters

FimFR MR E/mm EE/mm MR §HE/mm
JGIR AR JokR 10.000 =5 8.000
fLAR bR 58.134 48387  N-FK51 9.113
LA e —84.047 10.000 =5 20.000
fLAR bR 63.582 12.000 H-BAKI 20.000
LA e -31.375 49.781 N-KZFS8  20.000
fLAR bR 58.684 10.000 =5 20.000
508 rdE i JekR - =5 8.000
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Fig. 5 Optical schematic diagram of system
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Fig. 8 Vertical color difference diagram
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Fig. 11 Physical drawing of experimental test
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Fig. 18 8-channel spectral images
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