Image Deconvolution using SVI Huygens Guide ID: 20 - Release: v3.0 [major] 2019-05-10

Image Deconvolution using SVI Huygens

Image deconvolution is a powerful image restoration method which can reverse some of the
optical distortions introduced by microscopes.

Written By: Dominik Hanni
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INTRODUCTION

This guide is an introduction to image deconvolution using the commercial software package SVI
Huygens.

Huygens allows deconvolution of various types of microscopy images but this guide is intended to
cover images acquired through widefield, confocal and multiphoton systems.

Optical imaging systems such as microscopes produce an image of a real world object by
convolving it with the the so called point spread function (PSF). In simple terms the PSF is the 3D
image of a point source imaged by using a particular microscope and mostly determined by

» the used objective,
« the wavelength of the light,
« the refractive index of the immersion and sample media

Deconvolution is the mathematical process of inverting this convolution and therefore trying to find
back the real world object.

The PSF of a particular microscope configuration can either be measured using sub-resolution
beads or calculated using the known microscope, objective and sample parameters.

Due to noise contributions and statistical limitations, deconvolution is a so called ill-posed problem
which needs an iterative approach. This means that there is not one single, correct deconvolution
result but parameters (e.g. number of iterations, signal to noise ratios and quality thresholds) need to
be set and might be further optimized.

The first version of this guide was written using SVI Huygens Professional for Win64 (18.10.0p5
64b). It was written with a beginner in mind and by optimizing some steps and/or tweaking some
parameters, better results might be achieved.
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Step 1 — Nyquist sampling

§&” Nyquist rate and PSF calculator

: Results
§&" Nyquist rate and PSF calculator
This is the parameter list used in this calculation
Microscope type Confocal s Parameter Value
Microscope type Confocal
N rical aperturs
umarcal aeeriiy 18 Numerical aperture 1.4
Excitation wavelength 488 nm Excitation wavelength 488
Emission wavelength 520
Emission wavelength 520 nm Number of excitation photons 1
Lens immersion refractive index 1.515

Number of excitation photons 1

The optical axis lays along z. Your Nyquist sampling is

Lens immersion refractive index Qil : 1515
X: 43 nm
Calculate a Point Spread Function 3
y: 43 nm
Calculate B z: 130 nm
— Set your zooms and scanning steps so that each pixel covers a x-y area

of 43 nm x 43 nm (or smaller)

— Calibrate and set your z-stepper so that it takes steps of 130 nm when

AN nsna

A Proper x-y-z sampling on the microscope (called Nyquist sampling) is a fundamental requirement
for performing successful image deconvolution.

A Out of focus information is very important for deconvolution. Therefore, it is always recommended
to deconvolve 3D image datasets.

@ On a scanning confocal microscope you can adjust the x-y sampling by either changing the zoom
or the image size and therefore changing the pixel size.

@ The z sampling can be adjusted by selecting the proper spacing between the slices of a 3D stack.

e If you are unsure about the needed x-y pixel size and z spacing for optimal Nyquist sampling using
your objective and microscope settings you can use the SVI Nyquist Calculator.
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Step 2 — SVI Huygens

UGt Image
Analysis

CenProm

315
i - M
werPoint 2013 =

m ellProfiler Dominik Hanni
B Documents
a Fiji

W asx

Music
g Huygens Professional
e

Pictures

Computer

Control Panel
ilastik-1.3.2
Devices and Printers.

Default Programs

l Notepad

7-Zip File Manager

> AllPrograms

Help and Support

Windows Security

[[search programs and files > Togor |+

e Reserve and open a ZMB image processing virtual machine.

e Start Huygens Professional.

Step 3 — Open an image file

e On the main menu bar click "Open".

e Supported file formats include .lif (Leica), .czi (Zeiss) as well as .tif files.
If you open a Leica .lif which can contain multiple datasets, Huygens asks you to make a selection.

When opening a .tif series, Huygens will ask how to interpret the individual files. Such as slices
from a 3D stack or time points.
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Step 4 — Checking the imported file

e After opening a file, you should find a new thumbnail in the main work space.

Richt click on the thumbnail and "2D visualization/Slicer" opens the image in a slicer view and
allows you to check if the data was imported properly.
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Step 5 — Microscopic parameters

Guide ID: 20 - Release: v3.0 [major] 2019-05-10

) e— VR -wis

2 Task reports Statistics

& more recent Huygens
[https://svi.nl/downlo

Failed to open image

@, Egit Microscopic Porameters - Two.Cols Pinbole 058U nyquist .

Z:/zmbstaff/7386/Raw |
lOperation cancelled General parameters
Failed to open image
Z:/zmbstaff/7386/Raw | Sampling Inervals
on_Pinhole 0.5AU nyqu e T
[Error: command img op:
R ¥ tnm) sa73e
[Error: command img op:
Zinm) 130477
Optical parameters
Numerical aperture 1400
Refractive indexes
3 Lens immersion oil - [1518
Huyagens Tl Scripting Embedding med. Ghe90%  ~ 1458
<1> img open
A ed
Operations Window {22 /ambatats/ 7386/ Raw_Da s
Additional restoration  * ole 0.SAU nyquist_decon | Objective qualty Gooa
-series tool
. Coversiip Launch edtor [4
T Sheas |~ Error: command img opel
Error: command img_open: Coversiip positon (um) 0.000
e 2D visualization F: 2> img open {Z:/zmbstaf e iy
3D st leation » -query -logEnable -serie;
{Two_Cells Pinhole 0.5R0
Analyze image & |+ Two_Cells_Pinhole 0.5
<3> Two_Cells Pinhole 0.}
Thumbnail settings 3 |+ ::HuThumbnail::processl
<a> I
Save as 4 e
Delete image

Channel parameters

Select channel

0: Contocal
1 cal
2 cal
3
Micr
Back inhote (nm}
Excil gth (am)

Excitaton fill factor

K Mot ali parameters verified [Setal verified

PlEaSe CNSU he Nyquist Calculator for OFMal sampling
intarvals.

wo_Cells_Pinhole_0 5AL_nyguist

Revent Cancal Accept

Image properties

2640%2640%5440
stackes)

oyte

1768

Reports:

& For a good deconvolution, correct microscope, image and sample parameters are very important.

o Right click on your image thumbnail and select "Microscopic parameters”.

Parameters are read from the image metadata.

& Depending on the source file format this parameters might or might not be correct. Check and

correct them very carefully.
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Step 6 — Microscopic parameters: General parameters

@, Edit Microscopic Parameters - Two_Cell Pinhiole_0SAU nyquist - T R - i e - Select channel: s e B s
] 5| B 2540525407540
General parameters Channel parameters ~ 1: Confocal ‘E‘ Channels 4 (stacked)
| 2: Confocal — Data type: byte
Sampling intervals: Select channel: Two_| B 3 Confocal 245 Size 17GiB
 Co Dimensions:
- - Wicroscope type Confocal - = =
X (nm) 58734 I 1: Confocal =@ Channels: ! Templates l L} Load ] l i} Save ]
E | 2 Confocal Data lips: Backprojected pinhole (nm 143
Y (nm) 58.734 i B s oy proj p (nm) L S N
Z (e} 130177 Wicroscope type E Confocal  ~ & Excitation wavelength (nm) 405 T
Templates Refractive index mismatch. |ad
Optical parameters: Backprojectad pinhole (nm) 143 « Emission wavelength (nm) 429 Th ding medium refractive index is very close to the
Numerical aperture 1400 * Excitation wavelength (nm) 405 -~ = Multi photon excitation ! sampling is too large
. - & e The Y sampling is too large.
Refractive indexes @ Emission wavelength (nm) 429 o Excitation fill factor 2.00 Please consult the Nyquist Calculator for optimal sampling
Lensimmersion Ol « [1518 = Multi photon excitation 1 X sampling is lBtervals,
The ¥ sampling is
o Embeddingmed.  GhcS0% -~ |j4EA Excitation fill factor 200 Please consultthe
lintervals.
Advanced:
» Objective quality Good - J
Coverslip: Launch editor [% ]
» Coverslip position (um) 0.000
Imaging direction Upward -
~ — N ¥ Notall parameters verified | Set all verified Revert ] [ Cancel ] [ Accept
| Help | ¥ Notall parametrs verified | Setall verified | Re
] ==

@ Here you can check and set the general imaging settings.

By the background color and in the "Reports"” field, Huygens gives you feedback about issues with
your imaging settings or parameters.

& The refractive index of your sample/embedding media is only known to you and therefore has to
always be set correctly.
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Step 7 — Microscopic parameters: Channel parameters

@, Edit Microscopic Parameters - Two,_Cells Pinhole 0.5AU_nyquist

General parameters

Sampling Intervals

X (nmj) 58734
¥ (am) 58734
2 {nen) 130177

Optical parameters:

Numerical aparture 1400
Refractive indexes:
Lens immersi on  Oi - [1518

= Embedding med Ghyc20% - 4S8

Advanced
Objective quality Good
Couersiip: Launch egtor 4 |
Coversiip sosition fum) 0.000
Imaging diachion Upward

Channel parameters

Select channel
1: Contocal
| 2 Contocal
B 3 contocal
Microscape tme Confocal
Backprojectad pinhote (nm) 143
Excitation wavalength (vm) 05

+ Emission wavelength (nm) 420
Mui phaton excitation 1

Excitasion il facior 200

% Mot all paramsters verified |[Sat allveriied

Image properties

Two_Cells_Pinhole_0.54U_nyquist

Dimensions: 2640%2640754%0
Channels 4 (stacked)
Diata tipe: bite
size: 176G

Templates: igload | [ [Gsaw

Reports

ullthe Nyquist Calculator for optimal samgling
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Specify the microscope type as well
as the excitation and emission
wavelength for each acquired
channel.

For a bandpass emission filter you
can use the center wavelength.

For multiphoton images you can
select "Widefield" and set the "Multi
photon excitation" to 2.

For standard microscopes the
"Excitation fill factor" is at least 2 or
higher.

For confocal microscope data the
"Backprojected pinhole (nm)" is
usually calculated correctly from the
metadata. More information here.
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Step 8 — Microscopic parameters: Save and accept

Select channel: Two_Cells_Pinhole_0.5AU_nyquist
A : 2640%2640%64x0
‘ 1: Confocal ";‘ Channels 4 (stacked)
| 2: Confocal Data type: byte & = s
] , Edit Microscopic Parameters - Two,_Cells Pinhole. 054U nyquist - - .
M 3 cConfocal % Size 17GiB e R -
MiG 5o e Confocal - - General parameters Channel parameters Image properties
Templates Lg Load ] l L= Save ] Sampiing ntervas: Pl Two_Cells_Pinhole_0 SALI_nyquist
Backprojected pinhole (nm) 143 Dimensions: 2640%2640%64%0
T X (amm) 58734 Channels: 4(stacked)
= Excitation wavelength (nm) 405 == iom) sa7a Dataype: oK
Refractive index mismatch. - z o AR
_ e ; R e tnm) 130477 ] “Contocat
« Emission wavelength (nm) 429 dium refractive index is very close to the |  save
Optical parameters: 143
@ Multi photon excitation 1 is too large
The Y sampling is too large. Nusmerical aperture 1400 bl
o Excitation fill factor 2.00 Please consult the Nyquist Calculator for optimal sampling Refractive Indezes: + Emission wavelength (nm) az0
lBtervals, Lens immersion oil - 1518 ® Mustiphoton exditation 1
o Cmbsddngred.  Ghcoo%  ~ (NS Exctaon il factor 200 it Caleulstor for opAmal sampling
Advanced
Objective quaitty Gooa
Coverstip position (um) 0.000
Imaging direction Upward
: I | : | p— |
L Help Mot ail parameters vend 1 [Setanveritied Revet | [ Cancel [ [ accemt | |
3 Notall parameters verified | Set all verified Revert ] I Cancel I [ Accept

o If you acquired multiple datasets with the same parameters, you can save them as a template for
further use or batch processing.

o After careful revision of all your parameters you can click "Set all verified" followed by "Accept".

@ Your data is parametrized and ready for deconvolution.
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Step 9 — Deconvolution wizard

Deconvolution wizard - microscopic parameters
Main optical parameters
587nm 587nm 1302nm

nping  362nm 362nm 1087 nm
e 0616 0616 0835

Uss mpise I Everweara

e Right click on the image thumbnail and click "Deconvolution Wizard".

You can see some of the previously defined parameters as well as warnings about your sampling
in the "Wizard status" field.

Click "Enter wizard".

Step 10 — Deconvolution wizard: PSF selection

o In this step you could select a
measured point spread function
(PSF). Usually we recommend to
use a calculated one.

e To automatically calculate the PSF
from your parameters just click next.

Reports DeCOnVOlSTion WILAFd - MICIOSCOPIC PATBMEters

Selecta measuredPSF. PSF Selection

1 you would like to use 3 measured PSF for deconwolution, then please select it hers. if
FauU Would likd 10 usE he autormatically ganeratad Maoretcal PSF, Simply $Kip INis
stage

¥ you have 3 measured PSF available, fhen you can
Select it 31 Mis stage.

Load a measured PSF

Imgart frem main window Seledt

Open file Browse

Nothing selected

Wizard status

- Two_Calts_Pinhole_0.5AU_nyquist

$
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Step 11 — Deconvolution wizard: Cropping

Help. Reports Deconvolution wizard - preprocessing

low and above the object press the button belowto

e Deconvolution is a computationally expensive operation and can take quite a bit of time. In order to
reduce the amount of data increasing the speed, you can crop your dataset to an area of interest.

e You can crop the 3D stack by clicking "Launch the Cropper".
Adjust the area of interest by adjusting the cropping lines.
Click "Crop" when you are done .

@ Press next.

Step 12 — Deconvolution wizard: Select channel

File Help Options

B

e If you have more than one channel
in your dataset, you will need to
deconvolve them sequentially.

@ You can see all the channels of your
dataset in the left column.

Two_Cells_Pinhole_

Mo s it i neamessnseine

Help. FReports

| i : Select the first channel in the
e Lt st "Channel" selection and press next.

ar°Sh

Select channel
mage. In the “Seledt channel
select which chann

To visualize the Images in 2 diferen
e ‘Comparison dew” area an
keyboard ta switch among per

Wizard status

Two_Cells_Pinhote_0 SAU_nyquist

.....
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Step 13 — Deconvolution wizard: Inspecting the image histogram

Decoavolution wizard - preproces
- Inspecting the image histogram

In this stage the image histogram will be camputed to Wisualize the image statistis.
The histogram can o generated With two ypes fvertical scales: Linear or Two_Cells_Pinnoe.

| Loganmmic

13 cnec whemer nere 1s no saturaion of he pixel values
25 will show up 35 a spiks atthe umost right of the.
olackevel

histogram. Also.
by spolting a gap on the left

E R ES

o In this step you will calculate and inspect the image intensity histogram of the selected channel.

e Select "Logarithmic" and click "Compute".

Huygens will compute and show the histogram as well as give information about the intensity
distribution, such as the number of clipped/saturated voxels.

& If you have clipped voxels (saturated pixels) you can still proceed with the deconvolution. However,
good image statistic without clipping is important for a successful deconvolution. We strongly
recommend to carefully consider this during your next image acquisition.

@ Press next.
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Step 14 — Deconvolution wizard: Background

(i) Background is any additive and
approximately constant signal in
your image that is not coming from
the objects you are interested in.
Background includes e.g. an
electronic offset in your detector, or

K] 7 - Lo indirect light.

PRSI S| o For low noise detectors such as the
] : il o photon counting hybrid detectors
PRI e e (HyD) on Leica confocal systems,
- T — select "Manual" and put it to 0.

e Alternatively Huygens can also
automatically estimate the
background based on a circular
search area. For this press ("Auto").

A Background removal changes the
total image intensity during
deconvolution. This can be
problematic for quantitative
fluorescence experiments.
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Step 15 — Deconvolution wizard: Background estimation and deconvolution algorithm

150

100
Intensity

I

Help Estimating parameters

ating parameters

Reports.
~  Background Estimation: automatic mode

stage the background of the measured image is BACKITORINE et it I deconwok vy

ated over a small volume.
:sultis copied to the ‘Absolute background' field.

bsolute background
Relative background (%)

| Log absolute background instead of relative in template

an modify this value directly, or indirectly by entering |~
tive background value in the form of a percent B
1e relative to the estimated value,

ample, to double the absolute value enter +100, to

e it by 10% specify -10 in the field below.

Select deconvolution algorithm

Deconvolution algorithm
this is confocal data you have the choice between Gl
the fast Good's roughness GMLE method or the
t CMLE method.

Wizard status
Cells_Pinhole_0.5AU_nyquist

3 Two_Cells_Pinhole_0.5AU_nyquistis =
sampled H

[
Accept | N

Suggestions for testing algorithms

We suggest to start with the default algorithm (+++) and then test also other algorithms (++ and +).

GMLE

CMLE QMLE

Widefield

Spinning disk
STED

SPIM

e If you used automatic background estimation you can see the results in this step.

Here you can also choose between different deconvolution algorithms.

@ CMLE (Classic Maximum Likelihood Estimation) is the most general restoration method available,
valid for almost any kind of images. It uses significantly less memory than GMLE. Usually the

method of choice.

(i) GMLE (Good's roughness Maximum Likelihood Estimation algorithm): Gives faster results (less
iterations) with very noisy data such as low light confocal and STED. But uses a lot of memory.

(i) QMLE (Quick Maximum Likelihood Estimation) is a deconvolution algorithm that gives good and
fast deconvolution results on low-noise widefield images. (Not available when you deconvolve

confocal images)

@ Check the background estimate, select the deconvolution algorithm and press "Accept".
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Step 16 — Deconvolution wizard: Signal to noise ratio

e The "Signal to noise ratio" (SNR)
controls the sharpness of the
restoration result. The higher this

g value, the sharper your restored

Deconvolution setup H H =
- — N image will be. It is the most
nvalution ~+  Deconvolving the image
; stage the actual deconvolution of the image takes In this stage the original image will be deconvolved on the basis of the PSF and im po rtant parameter for

background as computed in the previous stages. Selected algorithm: CMLE.

, based on results from the previous stages
The result will be stored in image decon:ChO

leconvalution is done in an iterative fashion. The deco nvol Ution .
O N e BIEY S AK MU 5 her o Below are the default values for deconvolving images. If necessary you can change
ons is reached or some quality measure Blocbiniios
processing is recommended for faster Maximum iterations 40 .
elton, s - ﬂ & However using a too large SNR
s0: About deconvolton value might be risky when restoring
— lteration mode Optimized -
Brick layout Auto - . [
Wiard staas noisy originals, because you could
Cells_Pinhole_0.5AU_nyquist. e

be just enhancing noise.

s_Pinhole_0.5AU_nyquistis El

- = H Deconvolution preview ” Deconvolve 1

2l @ A noise-free widefield image usually
has SNR values higher than 50.

@ A noisy confocal image can have
values between 15-20.

(@) In the Huygens Software the SNR of
a digital image is defined as the
square root of the number of
photons in the brightest part of the
image.

@ If you use a confocal with photon
counting detectors (e.g. Leica HyDs
in photon counting mode), the SNR
is the square root of the highest
pixel intensity in your image.

@ Also check the SVI Huygens
webpage for further information
about the SNR.

@ The remaining options usually don't
need any adjustments.
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Step 17 — Deconvolution wizard: Preview and deconvolution

Help. Reports

nvolution

ge will be decomvolved on the
] fted stages. Selected algorithm: CHLE
ultwill b stored in image deconCho.

0.05
Optimized  +
Auto

IDeconvoluton started

@ To check the choosen deconvolution parameters you can click on "Deconvolution preview".

In the image window you can see now a yellow box which previews the result of the deconvolution.
If you are not happy or start seeing artifacts, you might need to adjust the deconvolution
parameters such as the SNR.

If the preview looks good, you can click "Deconvolve" which starts the deconvolution of the active
channel.

@ The progress of your deconvolution can be seen in the "Reports" window. Keep in mind that
deconvolving a dataset might take some time.
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Step 18 — Deconvolution wizard: Deconvolution result

Help_Options

-
e
- —_—

@

~  Deconvolution result

oAION FeSUIt of cRannel 0 15 HowW 3vailaie.

#erent

Guide ID: 20 - Release: v3.0 [major] 2019-05-10

Help _Options

1 B

Background removed: 0.008000

Scaling of channel 0: 0.200

Wizard status

Restart all Restart channel Resume Al gone

e When the deconvolution of your channel is done, you can see a preview of the result in the

"Deconvolution result" step.

Click "Accept, to next channel" to deconvolve the next channel of your dataset.

e For the next channel, the wizard starts again on Step #12.

e Perform a deconvolution for all channels of your dataset.

After deconvolution of the last channel click "All done".
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Step 19 — Deconvolution wizard: Select the results

e In this step you can select and
merge the resulting channels.
Usually nothing needs to be done
here and you can click "next".

min
i nighiight. Once you are satisfied wiln the selection, 9o to the next stage.

Channel list
. 54_nyquist_decon

Restat
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Step 20 — Deconvolution wizard: Summary

e Inthe last step you can save your
deconvolution parameters as a
template. This can be useful if you
deconvolve multiple datasets of the
same type.

Help Reports. Deconvolution wizard - summary
nary » Restart: restart the wizard to redo your deconvolution. The current deconvolution
results will be lost

; stage you can save the result to the Main window )
sssing Done. Itis also possible to o back one step Save template: Save the deconvolution parameters to a template.

wizard, or to completely restart the wizard

Click "Done" to close the
deconvolution wizard.

Done: quitthe wizard and export the deconvolution result to the main window in
Huygens Professional.

Close wizard, export result image and load in:

« aq

Twin Surface Movie mage Chromatic  Coloc
Slicer  Renderer  Msker  Stebilizer  Abemation  Analyzer
Wizard status
ned initial parameters from image
Cells_Pinhole_0.5AU_nyquist.
= Restart Il Save template I Done
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Step 21 — Back to workspace: Saving your results

..........

Huygens Tel Saripling

criterion
Ity : criterion )
Stop criterion satisfied with quality fa
iter

Y —

Guide ID: 20 - Release: v3.0 [major] 2019-05-10

15: quality 1.0752, crite;

terations stopped.
[Elapsed time: 132.85 sec
removed: 0.008000

Scaling of chanmel 0: 0.200

Huygens Td Scripting

Microscopic parameters  Staff/7336/Raw_Data/Huyg

ist_decon_ch00. td!

AU_r
Deconvolution Express =
Deconvolution Wizard

Operations Window

Additional restoration *

Twin Slicer
2D visualization »
3D visualization

Analyze image »

vmmr wam || Thumbnail settings  »
HDFS format Save as

ICS image format Delete image

1CS2 image format

TIFF 8 bit
TIFF 16 bit
TIFF 3x8 bit RGB

OME XML image format
CSV comma separated values
TXT space separated values

Deprecated formats 4

e Back on the Huygens workspace you will find a new thumbnail with your deconvolution results.

Save your results by right clicking on the results thumbnail and "Save as/...".

@ Usually saving your results as .tif is a good choice.

o A "Question" dialog asks you how you want to save your files. Usually "One per channel and slice"

is recommended.
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Step 22 — Saving the results: Conversion mode

-

Task reports Statistics Optical Hyqui

Iteration 9: quality 1.071

Iteration 10: guality 1.072

Iteration 11: quality 1.073

Tteration 12: quality 1.074

Iteration 13: qguality 1.0745, getting c
criterion

Tteration 14: quality 1.0749, getting c
criterion

Iteration 15: qguality 1.0752, criterion
Stop criterion satisfied with quality £
iterations stopped.

Elaps time: 132.85 sec

=

) Question

@ Select conversion mode

52 TFfuand removed: 0.008000

of channel 0: 0.200

Efrcl Scripting

|contraststretch| | Linkedscale | |

Clip J iflopen

[taff/7386/Raw_Data/Huygens Tiffs/Cell

8% VRAM: - MiB

uic_u.oal nyquist decon ch00.tif} -query -log
—-geries tool

- Error: command img_open: Image open cancell
Error: command img_open: User stop reguest
<2> img open {Z:/zmbstaff/7386/Raw Data/Tests
—-query -logEnable -series tool -subImage
{Two_Cells_Pinhole_ 0.5AU nyquist] -subIndex :
~ Two_Cells_Pinhole_0.5A0 nyquist

<3> Two_Cell= Pinh nygquist show -moc

uThumbnail: :proce: ethod 5

<4> Two_Cells Pinhole 0.5AU nyquist_decon sai
"C:/Users/d.haenni/Desktop/todelete/Two_Cells
_nyquist_decon.tif” -type tifflé -cmode query|
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e Depending on the choosen file
format and the intensities in your
data, Huygens might also ask about
the conversion mode.

@ Contrast stretch: positive data
range for each channel is adapted to
the Tiff range, the different per-
channel factors are not reported.

@ Linked scale: as stretch, but now
the relation between channels is
retained: the same factor is applied
to all channels that stretches the
one with maximum intensity to the
Tiff range. The factor is reported by
Huygens.

(@) Clip: positive data outside the Tiff
range is clipped to that range.

o If the data is solely used for
visualization purposes, "Contrast
stretch" can be a good option. If
ratiometric analysis of images is
needed, then "Linked scale" might
be the better option.

o Please also read this article if you
are unsure about what to choose
here.
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Step 23 — Exploring the results: Twin slicer

Deconvolution Express
Deconvelution Wizard

n Zoom
® sice [ 5% | 200%]
- [100% | 300% |
Sum

(0% aoom ]

Channel selector Time frame

IR DR C X ER EE

Gamma
& Linear

Compress

Strong compression
0 Wideheld

Strong widefield

o Greyscale
@ Emission colors

Glabal colors
False colors

Detector

e Finally, right click on the thumbnail and click "Twin Slicer".

o Inthe drop down menu you can select your raw dataset on the left and your deconvolved dataset

on the right for direct comparison of the deconvolution result.

& If you are done with your deconvolution please save your data and close Huygens. Due to the
license model we have with SVI we pay by usage. So idle Huygens session do cost us money.

Thanks and good deconvolutions!
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