Ha2E ol b
2018 4£ 11 H

o # R
LASER TECHNOLOGY

Vol. 42 ,No. 6
November,2018

XEHS: 1001-3806(2018)06-0769-06

HFHERREXE I LR R HE

WA ET R
(PR HHFHLS T BB, BT 530004)

BE: Oy 7 ARBUER e e 50 LA BAMBOL A R 3 - m T BUeR B, R DO BRI IR, A%
B IECERA F) B U R TR R Z T353R X )R PR EA T R4 B, LA MAR 2 B B
ARG 3 AE Bk LOZSER T BeR RO AT 3 4 W BB S, O B T R B @ RACR AT T 1
o HRBW, PIRR YR BO BB IR 3 3845 R4 9 S JRUROCR:  (FUR LLIE B0 SE 36 77 3R AR 575 3 2k s 9 B e
B AT 120 RGN AR, S OR B HER . PTAEEISCR 3 4E Y Bk B, 0 - — S B IR R R
JEUAb B At 7 — R A B, R IR BB 3 4 AR B R A TS s e Tk

REEIA : RRAL IR 3 2k HOR B DO s B AR R

hESZES: TNI11.73 MRS A doi:10. 7510/jgjs. issn. 1001-28C. 2018. 06. 008

Construction of experimental 3-Y poirt spread
function of digital confoc2i microscopy

DENG Wenbo, CHEN Fva, N.E Xiong
(School of Computer and Electric Information. Gu.cng.: University, Nanning 530004, China)

Abstract: In order to obtain experimental 3-D romt s.real function of a digital confocal microscope optical system, a
fluorescence microsphere was used to simulate the point lighy source, a digital confocal microscope optical system was used to
collect the slice images of the fluorescent microsphere with different defocuses, and the multi-image averaging method was used to
denoise the slice images. Experimental 3-I> point spread function of the microscope optical system was constructed. 3-D
microscopic image restoration was carried ou: .7 experimental point spread function and was compared with that of theoretical
point spread function. The results shov. t1.at both the point spread functions have good restoration effect for image restoration, but
experimental 3-D point spread fuacti » ebi-ined by correct experimental method is more consistent with optical transmission
characteristics of an optical svstem ¢nd has more accurate recovery effect. Experimental 3-D point spread function constructed in
the study provides a better choi~: fcr the next step of biological microscopic image restoration. It provides an effective method for
the construction of 3-D rou.t rr=ad function of digital confocal microscopes.
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Fig. 1 a—microscope picture of fluorescent microsphere — b—partial en-

largement

WEFEXT Gt B, — & i R L AR, th FHRUE R R2 ),
AHAROAAR BT, 762 Bt A% v S i AR 4R 1 Bk
FTRTEE , DA AH B 22 () A T4, 46 e SR A R B 5K
PE; TR R TR ORI A R m e R () T
B RGE T, R G M 5 AN W] 200, Bl RS 1Y A T 3
T AR5 RS , 205 5 R /AMIG T MRS KN, 3222
B R R R R RS IR

2 SR AU R I — AR TR B B 9
TR UL, RIS [ #£E 12 1) 2-D-PSE (1 H U kX g
WU S, MfE, NI o Ead— R 5A R BosE B 2-
D-PSF i A] LA 15 15 2 52 55 3-D-PSF, fH &l 2 AT LA
SR B A 1 1) O B84 0, A AR B R e
K, BEUGRACRRASTA , (7] By 7 00 1) R AR BEAEAE 2= 5
3 YE S HR A 3 s R AR bR R 2 Bl WA L
AR A ST A0 S B3 XS 3-D-
PSF G573 A 26 (A A s BB T 502 Ak fE 1%
RER/N, EIEUE R B AR = 5 ). Herp B 3a Oy
XN 25y 3-D-PSF {74 2 il (o ~y = O By RE R 401, K]
3b Syt 5L g 3-D-PSF 35 78 7] {x Al 5 ) 9 fE =
O3 M3 Hriigeml L& L (1) FEesl oy |, 3-
D-PSF 7£ z =0 WyfE P b ke e K, UESE 1 3-D-PSF 1)
A B AR DL s i IS B T BRSO X8, 2 I A
A1 5 e TG R ; (2) 7E4R ] 5 ) L, 3-D-PSF B
B AR A R Y G R

O=—4pm

5.=2um

6::8’;1111

0.=10um 0.=12um

Fig.2 Experimental 3-D-PSF
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Fig 2  Energy distribution of experimental 3-D-PSF

a—along z axis b—along radial direction
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Fig.4 Energy distribution of PSF made by 4 experiments

a—energy distribution of center point b—partial enlargement
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Fig.5 Experimental 3-D-PSF after several images average
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Fig.7 Energy distribution of theoretical 3-D-PSF

a—along z axis b—along radial direction
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Fig. 8 Image restoration of microsphere
a—microsphere image ~ b—theoretical 3-D-PSF restoration result c—ex-

perimental 3-D-PSF restoration result
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Fig.9 Image restoration of fluorescent tissue
a—microscope images collected by microscope b—theoretical 3-D-PSF im-

age restoration c—experimental 3-D-PSF image restoration
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Fig. 10

a—original fluorescent tissue

Image restoration of 3-D fluorescent tissue

b—theoretical 3-D-PSF restoration result

c—experimental 3-D-PSF restoration result
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