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Fig.3 The hologram reconstruction of FINCH system
2.2 SPRERBHIEMEER
J5E i FINCH 2 42 5 0035 BURHOR B9 45 & S5, 75 B8 o T 3L 1 n] 94 38 D 4 (LCTE) 4 th A A
[ i K A 25 1 DG LCTF g 6 1 A0 4 43391 8 480,520,560 ,600 640,680,720 nm , 47 55 4 24 20 nm.
FH CCD 43 5130 55 4 P AT J3 B3 Ak 0 AN ] o AR 2 PR 109 3 k4 BT, e 2% dic 3 46 1 T Ak 1) 280 £ 45 RS A

Kl 4.

LY 480 nm LY 520 nm LYK 560 nm LY 600 nm

HL K640 nm L3 K680 nm HL 720 nm

B4 Fuikky s A 480.520.560.600.640.680.720 nm B 449 F IR
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Fig.5 The variance schematic diagram of Fig.6 Spectrum curve of the light source

the reconstruction images shown in Fig. 4

3 N

S5 AR HARAR T AR OB 7 4 B BOR FOG I UR B AR B 18 81, B2 Hh B8 [] I 4R 15 W 1A — 4 25 1) £i5 2 AN
TG AR S IO 4k R FR g, BT FE R H AR AR T AR ST 42 B AR G b o) A S )i e R R I A0 2 B e 4
T VAR HARAR T A OCEU T 4 BRI T 2065 BRI 50 S T BR A, R 45 TR ) ORI R S il
TP Z A B 5 FR 23 B SRR BRI S AR S 56 A B AR 22 T AR SE AT TR B X 2 0 iR S
K v A% P AR T 22 D) A 22 S EAT TARBIT AR, A5 640 nm Kb P AR A G BERE B O L D R R AT
T oM

&3k

(1] AELL R, Bt 2. JEA T 4 BRSAR R R i ke [T]. 06 , 2014, 41(2) :0209004.

[2] ROSEN J,BROOKER G. Digital spatially incoherent Fresnel holography[ J]. Optics letters,2007, 32( 8): 912 —914.

[3] ROSEN J,BROOKER G. Fluorescence incoherent color holography[ J]. Optics express,2007,15(5) : 2244 —2250.

[4] XIEE, JE&PE, B LA, 5. FOLIEREEMTHRF2 BN L S R AL T]. b E#OE,2013, 40(10) : 1009002.

[5] MANTL,WAN Y H,CHEN H,et al. Quantitative evaluation of spatial phase light modulator characteristics in Fresnel incoher-
ent correlation holography[ C]//The International Society for Optical Engineering. Beijing,2012:13 — 19.

[6] ROSEN J,BROOKER G. Non-scanning motionless fluorescence three-dimensional holographic microscopy[ J]. Nature photon-
ics, 2008,2(3): 190 - 195.

[7] BOUCHAL P,BOUCHAL Z. Wide-field common-path incoherent correlation microscopy with a perfect overlapping of interfering
beams[J]. Journal of the European optical society,2013,8(1) :92 - 103.



62

oMK F FR(CEF R ) 5549 %

[8]

[9]

[10]

[11]

(12]

[13]

[14]

KATZ B, ROSEN ]J. Could SAFE concept be applied for designing a new synthetic aperture telescope? [J]. Optics express,
2011,19(6) : 4924 —4936.

ROSEN J, SIEGEL N, BROOKER G. Theoretical and experimental demonstration of resolution beyond the Rayleigh limit by
FINCH fluorescence microscopic imaging[ J]. Optics express, 2011,19(27) ; 26249 —26268.

SIEGEL N,ROSEN J,BROOKER G. Reconstruction of objects above and below the objective focal plane with dimensional fideli-
ty by FINCH fluorescence microscopy[ J]. Optics express, 2012, 20(18) : 19822 - 19835.

GOETZ A F,VANE G,SOLOMON J E, et al. Imaging spectrometry for earth remote sensing[ J]. Science, 1985, 228(4704) :
1147 - 1153.

BOARDMAN J W. Inversion of imaging spectrometry data using singular value decomposition[ C]// Proceedings of 12th Canadi-
an Symposium on Remote Sensing. Vancouver,1989:2069 -2072.

CLARK R N,KING TV V,KLEJWA M, et al. High spectral resolution reflectance spectroscopy of minerals[ J]. Journal of geo-
physical research, 1990, 95(8) :12653 - 12680.

CURRAN P J. Imaging spectrometry[ J]. Progress in physical geography, 1994, 18(2) ;247 —266.

Multispectral Imaging Technology Based on Incoherent
Digital Holography

ZHU Wufeng, SHI Xia, GUO Maotian, LIANG Erjun, MA Fengying
( School of Physics and Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; A four-dimensional imaging system with the advantages of Fresnel incoherent digital holography
and spectral imaging technology was proposed. It could obtain three-dimensional spatial information and
spectral information of the object simultaneously. A tunable filter was introduced in Fresnel incoherent
correlation holography system. With the incoherent light source, the hologram diagrams of the three-di-
mensional objects under different wavelengths were recorded, and the reconstruction images were ob-
tained. The point spread function of the multispectral imaging technology based on incoherent digital ho-
lography was analyzed, and the relationships between the reconstruction distance and recording wave-
length were derived. Finally, the results of the single-channel experiment and the multispectral imaging
experiment for a resolution target were given.

Key words: digital holography; Fresnel incoherent correlation holography; spectral imaging technology
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