£60% F2H8/2023F 1 B/HMretEBFEHE

It Bl St FFIHE

Je T BHRE T UL P I o e 208 1% k1R

R E R 2 B K R G RS S AL S W B AT T RS AN S AR A I R o, AR KFR 1300335
Srp E BB, dEaT 100049

WE 20 E d BORTE AW B ST A B BT T o 78 GERY B KA O IR AR T A v, B IS & 588 R i
AT ¥ o SRR IEAREE AR WLEE , L PEAR s o B AT 28 6 0 0 R I A=, o 24 T e 4 ) Al AR A A 2 8 A 72 A Wl
FEVE . AT BB UL AN A 0 A B PEAY L B2 — A IR Wiener iSO 2T A . X IRETEEFILTA,
S AACIRI R RAE T BR AT 15 1 [ R 96 RS A8 Wiener il 7158 51 AR IO 1 & 906 RS &l Oy HAT 314 B
(F& [y 400~700 nim ) 4 Z2 56385 B8 577 1A, IR LU 20 1 77 2 ) SR P P 75 5 AL U S (DI 1 90 B o i T 4R LY
R G P N A, v A 52 XS K T 200 B 4 o o LR R e £ R L TRUR o SER SRR, BT v AN AL RE S T
HEEAOE 2 il PR T ELRE A5 S BUAR 1R A9 52 (07, BT IAOBEE T, F LU RIS T 12~46 4% (5 MR ELE @ 1 1. 63~21%.
Fggim Ok Aokt ZouiEEd; B WRETAL; deghfhit

mESES 0433.4 XEARERS A DOI: 10.3788/LOP220491

Smartphone-Based Snapshot Fluorescence Multispectral Imaging
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Abstract Multispectral reconstruction technology has widespread potential applications in biomedicine. Moreover, visual
inspection is the typically used traditional method for skin and oral bacteria assessment. However, this method relies on
naked-eye observations and is highly subjective. Even experienced clinicians face uncertainty while providing a definite
diagnosis for the bacterial infection. This study proposes a fluorescence multispectral Wiener estimation-based
reconstruction method to provide an objective and accurate bacterial evaluation. This method is based on a smartphone
platform that is excited by a purple light source to capture spontaneous fluorescence images of skin and teeth. The Wiener
estimation algorithm was used to reconstruct the acquired autofluorescence image into a multispectral data cube with 31
bands (400-700 nm). Furthermore, the spectral intensity of the porphyrin produced by the bacteria and the endogenous
background tissue emission was extracted and compared. Based on the extracted autofluorescence spectra, a weighted
subtraction method was utilized to obtain high-contrast and high-signal-to-noise identification of the bacteria on the skin
surface. The experimental results indicate that the proposed method accurately reconstructs the multispectral fluorescence
image and realizes the position of bacteria. After the weighted subtraction method was applied, the contrast increases by
12 to 46 times and the signal-to-noise ratio increases by 1. 63 to 2 times.
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Fig. 1 Fluorescent color card
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Fig. 2 Spectral intensity curves of 64 color blocks
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Fig.3 Smart phone and a homemade phone case (case with battery pack and fluorescent lamp)
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Fig.4 Comparison of initial and reconstructed fluorescence spectra of three representative fluorescent color patches in 31 bands.

(a) Correlation coefficient is 0.9996 (maximum value); (b) correlation coefficient is 0.9384 (minimum value); (c¢) correlation

coefficient is 0.9855 (close to average value)
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Fig. 6 Reconstruction of multispectral autofluorescence data cube
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