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TEMPIE: https://imagej.nih.gov/ij/

Fr % #& {4 : Diffraction PSF 3D . Parallel Spectral Deconvolution&

DeconvolutionLab?2;

FR(ETEGMBIE : http://Hiji.sc/Diffraction PSF 3D

http://fiji.sc/Parallel_Spectral_Deconvolution

&http://bigwww.epfl.ch/algorithms/deconvolutionlab/

2. &R ETX

1) BTFEEXHEEHZ Image ) 34— plugins XEHfE, &EfF Image

J;

jre 2020/2/14 13:224  ITigsE

luts 2020/2/14 13:24  Zrigss

racros 2020/2/14 1324 TE=

plugins 2020/2/14 13:25 I
[ ijjar 2019/6/18 1414 JAR 0% 2175 KB
[ ] Imagel.cfg 2019/6/18 14:36  CFG 3§ 1KB
¢ Image) 2019/6/18 1414  WRAEF 386 KB

2) EFFIFE, ELERD plugins S TEIAT#E Diffraction PSF 3D,

Parallel Spectral Deconvolution, DeconvolutionLab2 =4"Ihjgg.
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1. & RARAERY PSF

a)

BB ERIEIIRAB R ER— MRER PSF, 5/ Diffraction PSF 3D T8¢

Plugins—Diffraction PSF 3D;

4 Sspecify psf *

Rayleigh resolution: 0.6*lambda/MA
Index of refraction of the media
Mumerical Aperture, n*sin{theta) ’W
Wavelength (perhaps in nm) ’W
Longitudinal Spherical Aberration at max. aperture, same units ,W
Image pixel spacing, same units (ccd cell spacing / magnification) ’W
Slice spacing (z), same units ’W
Width, pixels [1376
Height, pixels ’W
Depth, slices ’1—

Normalization |Sum of pixel values =1 ~

Title  |FSF

[~ PSFin dB

Index of refraction of the media: BRI SEFAYIRAIFTICECAIN BRATHTEIE,
flgn: Air:1.000  Water:1.333 &, TJ7ER LB

NA: FriEFRYpEaIEEF R

wavelength: SSERIRFHRIK (FRAREKRIKIK)

Longitudinal spherical aberration H\[AIEKERZ: BFAED LWEELTEN
Biz2%, HS 0.00 T+ EEFE KRR —L

Image pixel spacing: E#KF{ER CCD A9 pixel size 24§, TI{E CCD AHEAF
&R, & pixel size: 6.45 um x 6.45 um, 40xHU¥IEINE, BBA Image
pixel spacing 73 6.45 pm /40=0.16pm, LEAMYIERLA nm, FRLARLZIES 160

Slice spacing:B{iZ nm. 2D: IEEF 0



3D: SECRRFTENEIGRIEK, & 3D #dE+, & 50nm ll—KEH, HE 50
Width&Height: BIE&ITRFIFHEERR1E EEERIANA 1024512,
width: 1024; height: 512
Depth: 2D3EE 1; 3D: BIERRIEEL
Nomolization:AEJLARIFEAIAE
Title:Ffr4ER% PSF B9SX4E

b) FrBEEIEESTMKE, R OK NEER—1 2D/3D Y PSERERE, BES

FAZl,

4 PSF(75%) - o X

2. 3E Deconvolution

2D REHA:
£/ Image J sTHSZELNERE R (R ZEERETERER), FRLENA grey
L, ARNBIALLIER color #iE. TR 2D RN AEFEEL RN IEETS

AIER, SFIMLIEER,



2 BCMNIRREIEARERE (8/16/32 bit), FIFFEAL:
ERESANRITE AT PSF B HEURE

b) #J F Parallel Spectral Deconvolution ( Plugins — Parallel Spectral

Deconvolution—2D Spectral deconvolution/3D spectral deconvolution)

Grey 2D:

| £| Parallel Spectral Deconvalution 2D 1.9 —

*

Image; |t|=st11if ‘ v|
PSF: |test4.tif ‘ - |
Method: |Generalized Tikhonov (reflexive) ‘ - |
Stencil: |Lapla{:ian | - |
Resizing: |Hone | - |
Output: |Same as source ‘ - ‘
Precision: Threshold: |0.0
Regularization parameter: L
Max number of threads (power of 2): D
Auto regularization parameter [_| Show padded image

Deconvolve Update Cancel

Image: FEXIBAIEGE

PSF: E—4RkRY PSF

Method: Generalize Tikhonov (reflexive) algorithm

FITISEIBIME, M deconvolve, ApAMEFHIETE.



4 8-bitsif (50%) - o x |4
1376x1024 pixels; 8-bit; 1.3MB | 1376x1024 pixels; 8-bit. 1.3MB

20 HEER:

IR FEASERAIEM E, 48 color image BUSMETSE -
BE%Ll5 colorimage (RGB) Bgi@E D@ ERSH="1%& (Red, Green, Blue) ,
4 Specify psf et

Rayleigh resolution: 0.6*lambda/MA

Index of refraction of the media |1.000

Mumerical Aperture, n*sinftheta) |0 75

I Wavelength (perhaps in nm)

Longitudinal Spherical Aberration at max. aperture, same units |2 00

Image pixel spacing, same units (ccd cell spacing / magnification) [160. 00

Slice spacing (z), same units IW
Width, pixels [1376
Height, pixels IW
Depth, slices lli

Mormalization |Sum of pixel values = 1 j

Title  |FSF

[ PSFindB

DK | Cancel|

TR FEERGEIE PSF Y, Hp PSF ISEFNISOEHASTIRIKER, FTLARGB =

BIESD BRI AR A SIRIRER=TIEIERY PSF



REDBII=/NEEFEAXIMAY PSF #1T deconvolution &MEfE, B {TEER

H

1BiEF: Image—Color—Split channels

BiE&F: Image—Color—Merge channels

3D KREE: £5H39TF 3D Efgskit, AILERIFINER, SaLBERERY
SENERERIEHELERR = ERIE.
a) BT 3D B R (REEYREFE—IERF, R TREEG: (EREREE,

528 color 3D deconvolution J757%)

_ci mage) - X
File Edit Image Process Analyze Plugins Window Help

Secvaalgcy N Alalo|l] Qe 4[|~ | |-
<<Drag and Drop>> I
NG, BHXIEE:

d Open Folder % I

Open all 104 images in "CElegans-CY3" as a stack?

1 I iConvert to RGB!

™ Use Virtual Stack

| MNo Cancell

H L&A DL, Mk yes.

ER: GNR 3D HEIRRAR, WMNRXMErEREIEHI TR TR E, &35
3D stack #178ES (crop), RIGRKEBRIXIFHETHEHRE,

Crop B75%: 17T stack, ETEEPIREMFEEAIIZAEHIT ROIEEY, A5

image—crop, REFRERM crop BHNER, HITRTF



N

| File Edit Image Process Analyze Plugins Window Help

/“A.tii\‘A‘O\‘é"?‘D‘ Qles 4o 7] | |»
¢ CElegans-CY3 = O X
‘461‘1‘04.‘(Dlata-CY}ZOdS); 160x182 pixels; 8-bit, 2.9MB
’A
> N | 2
J

b) %AfS, {#FE Diffraction PSF 3D 45— 3D B9 PSF, H{T{R1Z.
TR GEHEENE R, tRIELRRRY Width&Height H#TIHS
RN RYAEERES 672x712 pixels, crop [GALJI 160x182 pixels, E4RY, PSF
& Width&Height fiES 1608182,

¢) &=fg, {F/ Deconvolutionlab2 #7552

Plugins—Deconvolutionlab2—Deconvolutionlab2 Run



| £:| DeconvolutionLab2 X

| Deconvolution | Advanced [ Scripting [ About

" > |image | cElegans-Cy3 8 bit.if il Choosé v IcneckE

—image file C:‘\Users\ssoxiowei'Desktop\CElegans—CY3 B bit. tif

| > |psr | cY pst.tif Clleth

-p=f file C:\Users\gsoxicwei'Desktop'CY psf. tif

| v |Aigorithm [RL 10 [ Cheek |
Richardson-Lucy v. RL
lterations N
' » |patn | imageJ | Defaur |
Help Close Batch Run Launch

it Choose, BZEIIRFEY 8bit BIBHSFIAE AT PSF # A, 3D deconvolution
{#5F3 Richardson-Lucy system, IX(0XREL N =10, fRIEEIRES Rt A URERTIE
7, IBAEIEEN (AtEETUEERRE, RIEEES~HITER), &5
i Run,
d) EREKIRFTAYLIRAMERIEAIZER
Z projection: Image—stacks— Z projection

d ZProjection X

Start slice: |1

Stop slice: 104

Projection type [ EVELICREL

OK | Cancell

Projection type %8 Max intensity &RAIRS,



4 MAX Final Display of RL - o X

672x712 pixels; 32-bit 1.8MB 67271 -bit; 1.8MB

FAERMR IR | FHEH (N=20) MEAIRE

3D color deconvolution
a) BEUEIRS L 3 MEIE image—color—split channels, E£5E! 3 PMNKEE]
A stack, 7312 R, G, BEE;
b) RIESERIANRASIRIS, 46k 3 MRS PSF(R, G, B)
o HAEHEIFR, G, BiEE#HIT deconvolution 4, 288 3D grey
deconvolution $5;
d) HEE, BER, G, BAEGRBESHEIE, image—color—merge

channels; 5 FEEEE create composite 3%IR;

. Merge Channels X

C1 (red): [m%§5_202002151?2?54.png[red} Z|

C2 (green): [ﬂﬁ%ﬁ&_znzoazmnﬂm png (green) ¥

C3 (blue): |M§§i§_202002151?2?54.png[mue} -

C4 (gray): |"Nane’

C5 (cyan): |"Nﬂne"

C6 (magenta): |"Nune*

C7 (vellow): |"Ngr|e*

I~ {Create composite:

o L L L L L L

eep source iImages

[ Ignore source LUTs

OK | Cancel
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BHRYE R

3. BEIN—ERIIES PSF XTEIRAVIFIFEEE., FILATIEMHIA diffraction
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