)] oriss e
. . Progress in Biochemistry and Biophysics
)4 2018, 45(10): 1078~1082

www.pibb.ac.cn

Technique and Method B, ¥=pabs -

BHERE =17 OCT B&80ia R =M R

ER LR

FoE) R 42 |

,'j,_. 1y**

(O VERRIME R A B 2 5 EOR 205, TEFH 1100005 2 frh Rk R 221205, 5 430000)

WE 2t EMTEN REER (@ OCT) 20 7t F IR LA K & 1 S B AR R e w, SR P R B PR A5 M o 32 W 75 1
Y. XN P AT B AR AR A AN R AL R I B, AT 25 2 T R L S E R Rl 7 i R TR R aRIX — R L, A i
PP ELIE R HEANUEN. %10 SR M ik Ab B 420 OCT SRAS M IR G R, JFs FIEMREL . 2905 0R % . IS AN
AGARBE SRR VP R BCR . SRR W] % R R SO B A R R, W e B R B R A E R, B

AR, AR R R

KR EWOLFEMTEN, R, BRI
ZRIHES  TP391.4, TP274+.2

BT AR v HAAM AR OGS T R AT
+i K (optical coherence tomography, OCT) E A JE
Hefih s TP @ PEERE . RRAR . PUE AR S
I S5O0 m 00, ) B SR AR, Rk
B, O ME RGEW, DIEAFRHLRE, JwiE 2 W
FRIT OS2 UR. 2013 FETHHER 2EEE T 1 AR
F 43 OCT A oy 4m 1% 2 B IR i BAR . #
OCT H B VGl ¥ e B AR JE R B AU, T2
OCT AR A AEFRic o #E. Yhia JZHr 54T AL
‘B BN IET R R IR TR S K B 1 AR =
5 ROIES W NS

437 OCT fE A —Fob 2 g v, PrR&EK
BAT T 2 32 e A, R R R A
FREMIREL. 421 OCT M/ FEA MR A, A
TR . PR ESR P | YRR S A L PR R P 5
W e B TR PRl e — T RGMIE R
Jiik, EWAURUIE, HEANMKEGT. SE Rk
B K RMH BB HE TR, A
BERRRG AN . BRSO MR,
Wy, EEEAFIH, TYLENE RN R R
% BBy R B oK, AT DR 47 Ak 3
OCT F%, feteditm OCT BMG IR ELEE . (50t
AR R . BARR SE R M FH RO 249 TRAR 53 T

DOI: 10.16476/j.pibb.2017.0353

ERERS A ROt L R OCT RMER AR MR A5 1] jEL. 72
i RS R T T, AERRAFH A, PR3 OB s UL A f
OCT MR HEAT BEIE, KIEZahh 7, A AR R 4H il
ZER TR, AEBRRE . A/ ME Csisizar T -
R IIN 73R4S OCT BRI M 75 e ML AL
AU/ | B Ll L 3 B PR A7 BT A
BGARCR,

TR AR A dr P, A 2 R 2
gER, WX, MRIX. EHE . BB RIASE.
TRAERYTE R ZER, 23 OCT RG] RAFH
MR AR AR 2 RS R BT, 2 T, K
BUF IR G 4237 OCT BB & 4L (30 AN W »
ORI T R O ) BRI AR A R B
7. ET Uk, ASCEXE N BRI AR AR 1 4235 OCT
KB, M EER. 4EANIEs. & kY i
EHHAT LA, JFIEEMRLE . BT IRE . IEE

*HEH AR E RS 1604112, T TH AR 2 RS
(2015020715), TLBHIGE K 4075 N A SRR 21 (BS201433), 2k FH
U YE K 2% 1 R BT I (L2015 14) A0 30 BH T 36 K 2% 18 -1 3 30 1 &)
(51600209) ¥ B35 H

= JE IR A

Tel: 024-86575015, E-mail: tiann517@aliyun.com

ks H#A: 2017-09-06, #:5%2 H: 2018-09-05


http://www.pibb.ac.cn
mailto:E-mail:tiann517@aliyun.com

2018; 45 (10)

E-08, & RHARM 27 OCT BGHNA REEMIAR

* 1079

{E R ELATIA G OR B S5 FR AR B VP O 5 MR 2R, DAY
FBIRER mA UL TR, ABUR BB AE
ISIEERAE L prpr

1 #MRE7E

1.1 &EYERbE&E

6~8 JA ¥ ICR /N B (M K FF 1A 77 TIH 6 R 5K
AN AMERE 1 0 1 EeflS 8, R RR W
PG AR M R R I Oz 2. 2 2o IR 7% 24 h
o, WRSAHEARTE, Tow A HON S R, I T
PR N s, ME)E, IS G N op
G, 12125 B IEE N F12 (Invitrogen), #fH
FONE N ARG, & FI2 WS, TRk HE
BRI R ARG, £ R PR 2,
22 PBSTHEBEG, T4 OCT HUg M.
1.2 £3i5 0OCT

4237 OCT( 1)% 7.7F Linnik T3 45 ¥4 2L At

Stepper
motor

b, AT (Philips, 250W) N T8 45 I YEI8. A
WHRAEEE (L), F A5 tK S (beam
splitter, BS), FH BS 7 AN, 4 5l a1 258
FURE R, Bl S S5 E PR AN A R AL 5 1 2 S B
(Nikon, 20x, N.A.0.5, water immersion)¥] J5 £ TH]
b, SIS, EOATERRERT . R RS 1A O
O B bR ST AR AR AR B RO, 7E BS ABIEER, 4
THEW R T EMN RAETW. TR HE 2
(L)L R AETH FE CCD(IMPERX, MDC-1004, 1004x
1004, 48 Hz, & K/NR 7.4 umx7.4 pm, HithHN
12 fi 7 55) . % H Ik H P & (piezoelectric
ceramics, PZT)(PI, PI-900Z100, 4.6 wm/100V)if{
il R R AL SZD0E SC3, RANE K,
0.3 um)IEHINFALFL. 4237 OCT HIKE R 43 HEH N
0.7 wm, M SHEN 1.1 um, HFEBKEN
1.2 pm, REGMEELL N 87 dB.

Fig. 1 Schematic diagram of full-field OCT
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Fig. 2 Comparison of two-cell embryo full-field OCT images after noise reduction with median filter(b),

wiener filter (c¢) and anisotropic diffusion algorithm (d)
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Fig. 3 One-dimensional fold line of pixel and position

(a) shows the fold line of pixel and position on the yellow straight line in Figure 2a. The similar estimates for the yellow straight lines in Figure 2b-d are
shown in (b-d).

Table 1 Denoising results of different methods

SNR MSE PSNR EPI

Original image 28.7 0 - 1.0
Median filter image 32.0 9.4 38.4 0.1
Wiener filter 7x7 image 30.3 7.3 39.5 0.2
Anisotropic diffusion image 29.0 3.6 425 0.4
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Boundary Deblurring of Full-field OCT Image of Early Embryo’
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Abstract

morphological development of the early embryo, while its images suffer from some noises. Due to the noises, the

The full-field optical coherence tomography (FF-OCT) is one of the best technologies to study the

boundaries between the different organizations in the early embryo are ambiguous, which would cause interference
of organization segmentation. To solve this problem, this paper processed full-field OCT images of early embryos
with the median filter, wiener filter and anisotropic diffusion algorithm, and evaluated the noise reduction effect
using the signal-to-noise ratio, the mean square error, peak signal to noise ratio and edge retention index. It was
shown that early embryo images after noise reduction with anisotropic diffusion algorithm kept most of the original
information with relatively clear boundaries. Therefore, anisotropic diffusion algorithm is suggested to be the best

denoising method for FF-OCT imaging in terms of the visual effect.
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