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Orthogonal Polarization Filtering Image Enhancement Technology for
Fluorescence Microscope

Wen Qiao Wang Kaige Shao Yonghong Qu Junle Niu Hanben
(Key Laboratory of Optoelectronic Devices and Systems, Ministry of Education and Guangdong Province ,

College of Optoelectronic Engineering, Shenzhen University, Shenzhen, Guangdong 518060, China)

Abstract In fluorescence microscope, the weak fluorescence signals are usually submerged in the strong excitation
light. The fluorescence microscope image quality seriously depends on the ability to extract the faint fluorescence
signal from the strong excitation light. At present, the image enhancement using frequency filtering to filter out the
excitation light, is often used in the fluorescence microscope, based on the differences between fluorescence and
excitation wavelength. However, while this method is used, the parameters of the filter will be required highly, and
seriously depend on the wavelength of the fluorescence and the excitation light. A polarization filtering image
enhancement technology to filter out the excitation light and enhance image quality, is proposed. based on the
differences of the polarization characteristic between the fluorescence and the excitation light. The experimental
results indicate that when the filtering method is utilized, the image quality is improved significantly, and the
requirements of the optical components performance parameters, is significantly reduced. The study is not only to
enrich the technological method to extract the weak fluorescence signal from the strong excitation light, but also a
reference for developing a light wavelength tunable multi-spectral fluorescence microscope.
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Fig. 1 Schematic diagram of the orthogonal polarization filtering principle
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Fig. 2 Diagram of the speckle illumination fluorescence
microscope based on the polarization filtering

image enhancement

PR ATy PR S SR BB A B A IR

3 SEEEER

R T B8 T A e i 08 D P44 S R 1) A AR
XU CERAE S AT 1 SE 0 SE U SR I REBE /AP, &1 3
2 T 26 ER (Molecular probes 23 7], C-14837) i) ¢
SR . B3 Ca) Sy SR HT O 41 0 D 11 A5 48 5 i 1Y D
BIE BT 0 B33 92O 58 4 BRIk
T IR B Y B — IR O RO AR . 1B 3(h)
H R A IR Py BB BRI G 92 BE R R S Y (K]
A5 — MR W A 9 G BR R85 56 3 WY Al 4 D8 90 &1
PRI 58 Ty FE RESE AR LF MU IR BRI O IR IOEE
BERG NG E. TP U SRR A A
ROPE S B 3o g 1SR T DG L R AR 8O
PR IR A Py B8 BR O O6 G 13 3 10 56 2k 1R
PRI 3 110 45 s TR A A5 R0 i A1 008 08 6 R 1 LR 1Y
Jo i B A0 T R AR R RS 25 T AR SR i
o T OB AL WM 7E R AR 2Ok
PRAE R ) A0l ) E A A 0 3, R 1R 3 () AN
K 3CO I IRA — 8622 5 L (HIX 58 4 A 52 1) 52 30 45 16
DL BRI 2R 58 7 58 1A R0k

B3 BEOBBRAY SO EE . o) JR B s (o) SR T D D B8 e 5 B0 PR 108 3t U W) PRTA5 s (o SR T 8 T O L BT 7 4 X L 2

Fig. 3 Fluorescence images of the fluorescent bead. (a) Original picture; (b) picture enhanced by polarization filter;

(¢) contrast image using wavelength filtering image enhancement with a high extinction ratio filter
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Fig. 4 Fluorescence images of the stained lily sample slices. (a) Original picture; (b) picture enhanced by polarization

filter; (c¢) contrast image using wavelength filtering image enhancement with a high extinction ratio filter

4 4 ©

352 T 0 140 AR 5
P B . B L TR Ok S T I R A 1 2
5 F R I 28 PR UE R RO RO S . Sk
W52 22 1 o 9 0 0 P 44 4 R e W8 35 4 85 L 4%
JER e B B AR T 02 T8 1 B B
MER . Ok E R T RSO B R B 1Y
RGBS PO S B R T B BN 2
I G WK IR

5 F X

1S. W. Hell. Far-field optical nanoscopy [ J]. Science, 2007,
316(5828): 1153~1158

2 J. Lippincott-Schwartz, E. Snapp, A. Kenworthy. Studying
protein dynamics in living cells[J]. Nature Reviews Molecular
Cell Biology, 2001, 2(6): 444~456

3 D. J. Stephens, V. J. Allan. Light microscopy techniques for
live cell Imaging[ J]. Science, 2003, 300(5616): 82~86

4 Yonghong Shao, Heng Li, Qiao Wen et al.. A miniature laser
speckle fluorescence sectioning microscope for cell imaging[]].
Chin. Opt. Lett., 2010, 8(10): 944~946

5 Wen Qiao, Qu Junle, Shao Yonghong et al.. A fluorescent
microscope imaging method for imaging system: China,
201010616211[P]. 2011-09-07
M JBESR, BRKA . — IOt BMOBUR kB RUR R
4. E, 201010616211[P]. 2011-09-07

EERE: % %

1004002-4



