S5 A6 L 4 o F o M Vol. 46 No. 4
2017 4 A ACTA PHOTONICA SINICA April 2017

doi: 10. 3788/gzxb20174604. 0411001

T2l *“’“/}ﬁj‘ﬁﬁ%ﬂ AR RE
S ZIETE R R 5t

B g, O, % 39k, ZIRK
(RIURZE 75 B 2% :iX 430079)

W OEATAEEANEN RN SBEETRELS SV ERGEEREMESHF X &I T -2
KRG TR A S BEEFELA A LRETIL. KPS iﬁéiiﬁ'}il??/i‘%l KR B R,
FHBEREERERBEV A LERREORH/TH S, B FPGA £ % Xt B0 LM H &z
HApetrth, T4 R AWM. 588 F 7 iﬁtﬁﬁ@*mbﬁm nm/15 nm/20 nm, & HELEZ =ZA KRR K
BOERLEL  ERBARTEAOOIHEATHRELALZ O MR LR L EHIEGH R LR
ﬁmﬁfﬁ@%ﬂ#m BF — R R R kB 6 R R BRI E A K

KR L RERE; % ii'ﬁ”rﬁ/f'éotﬁ;%}@Qﬂ%%ﬁ&;;yiﬁé@%%%#%ﬁ-’l;FPGA

hE S %S . TP391 XHRFRIRAD : A XEHE.1004-4213(2017)04-0411001-9

Real-time Multi-spectral Imaging System Based on Multi-channel
Narrow-band Filter and Color Image Sensor

LIAO Cheng-sheng, WU Zheng, ZENG Li-bo, WU Qiong-shui
(School of Electronic Injformation s, Wuhan University s Wuhan 430079, China)

Abstract; With the emergence of counter-stains, a multi-spectral imaging method based on the multi-
channel narrow-band filter and color image sensor was proposed in this paper. Firstly, a multi-channel
narrow-band filter was used to separate the light source. Then, the multi-spectral stripping model was
established by using the multiple linear regression method to separate the monochromatic light aliasing
response from the color image sensor. The multi-spectral image is real-time delaminated and output by
FPGA(Field Programmable Gate Array). The experimental results show that, the Full Width at Half
Maximum ( FWHM ) of the multi-channel narrow-band filter is 12 nm/15 nm/20 nm, and the
transmission light is really a narrow-band monochromatic light in three different wavelengths; the model
has high accuracy when the test level is 0. 01; the substance with the same spectral characteristics has a
consistent feature on the same band grayscale image and the same substance has an obvious different
feature on different bands grayscale image.
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(a) Characteristics of three-channel narrow band filter (b) Quantum efficiency curve of MT9T031
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Fig. 2 Technical characteristic of hardware components of multi-spectral imaging system
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Fig. 3 Schematic of the principle of multi-spectral imaging and pixel interpolation
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Fig. 6 Components and flow-process diagram of the real-time multi-spectral image processing module
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Table 1 The results of test when the wavelength of monochromatic light is 652 nm

Sample The spectral response values Calculated The light intensity parameters Sample Sample standard
number by not using unmixing model calculated by using unmixing modle Sample average deviation

1 144. 85 144.78 0.07

2 144. 38 144, 34 0. 04

3 145. 98 145. 96 0.02 0.036 0.023

4 143. 89 143. 88 0.01

5 141. 44 141.4 0. 04
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(d)
(a) Original image without unmixing processing; (b) The gray image of central wavelength in 481nm after multispectral imaging and

unmixing processing; (¢) The gray image of central wavelength in 562nm after multispectral imaging and unmixing processing;
(d) The gray image of central wavelength in 652nm after multispectral imaging and unmixing processing
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Fig.9 Original mixed image and three waveband’s gray images after multispectral imaging and unmixing processing
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(a) Cytoplasmic and nuclear images without unmixing processing (b) Nuclear images after unmixing processing
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Fig. 10 Images in practical application
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