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on all LIC Workstation in the LIC

Huygens
Professional

Spinning disk
STED
Light-sheet
Widefield
Airyscan (ZEISS)

« Colocalization Analysis
» Light-sheet Fusion
* Object Stabilizer

«  Time-series
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You have no Microscopic Parameter and Deconvolution Templates

Define the prefe

« Step C. Save your deconvolved image

« Step A: Open image file, load and apply template of Microscopic Parameter
+ Step B: Load and apply template of Deconvolution Wizard

+ Step C. Save your deconvolved image
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Life Imaging Center

Frequency

Drag and Drop

93 99 100 101 102

Histogram Info

Currentchannel: o
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Huygens Professional 20.04 - Scientific Volume Imaging B.V.

File Edit Tools Deconvolution Visualization Analysis Help Huygens Everywhere
o - L Ff o I .

New Open Save As Batch = Del. Del all Clear Edit micr

~  [istograatistiopticyquiask report

Channel 1

0 10002000 30004000

Histogram Info
Current channel; | all
Intensity range: -

Frequency: -

Huygens Tel Scripting

stack R60W_+ wt:C

ziUn o
-mode thumb

Twin Slicer
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Istogratatistioptic yquimsk report
. 1 - »

Channel 1

Microscopic pa
Deconvolution Ex
Deconvolution

Operati

0 10002000 30004000

Histogram Info

Current channel. | all
Intensity range.

Frequency
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@ Edit Microscopic Parameters - 7_stack_L 5425_+_wt:Czillnknown

General parameters

Sampling intervals:
X (nm) Fo.681

Y (nm) T0.681

2 o) seares
T(s) 1.000000
Optical parameters:
Mumerical aperture
Refractive indexes:
Lens immersion il
= Embedding med. il
Advanced:

Objective quality

e Coverslip position (um)

Downward -

@ |maging direction

LIC

Channel parameters

Select channel:

0. Confocal
1. Confocal
I z2: confocal

Microscope type &5

Confocal -

Backprojected pinhole (nm})
Excitation wavelength (nm}

Emission wavelength (nm)

= Multi photon excitation

= Excitation fill factor

Life Imaging Center

Image properties
Z_stack_L5425_+_wt:CziUnknown
1260=1260=20=1

3 (stacked)
16 bitunsigned integer

Dimensions:
Chai Is:

ta top at 7.296 micron
ulator for optimal sampling

Cancel Accept

If you are not sure how you
have acquired your datq,
open your data file in the
Acquisition software to look
up the parameter

Open Microscopic Parameter

Huygens Professional

Huygens will read image meta data but some
values have to be specified

Therefore control all imaging values used during
acquisition and fill in the missing values, too
+ Check Sampling Values (pixel size xyz)

» Speicify Embedding medium -Refractive
Index of your sample

+ Specify objective quality (use normal
good)

* Launch Coverslip Editor




€, Edit Micr. Coverslip Parameters - O

Imaging direction: ) || @ [ Slide position: (® Far away () Close to ohject

£: -31.8B6 um
FZoom: 4,97 px/um
1754x

Fd

Estimate position Cancel
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@, Edit Micr. Coverslip Parameters - O

Imaging direction: () || ® Slide position: (® Far away () Close to ohject

o

L}

ma
e
1

£: -31.8B6 um
FZoom: 4,97 px/um
1754x

7 .
it aanere O
‘ Sy can be verified

Go ON - OK
Estimate position Zancel
- N\
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@ Edit Microscopic Parameters - 7_stack_L 5425_+_wt:Czillnknown

General parameters

Sampling intervals:
X (nm)
¥ (nm)

2 o seazes

1.000000

Optical parameters:
Mumerical aperture
Refractive indexes:
Le imme i

Embedding med.

Advanced:
Objective quality

Coverslip: Launch editor [%
Coverslip p ion (um)

Imaging direction

Downward -

LIC

Channel parameters

Select channel:

0. Confocal
1. Confocal
I z2: confocal

Microscope type
Backprojected pinhole (nm)
Excitation wavelength (nm}
Emi ion wavelength (nm)
Multi photon excitation

Excitation fill factor

& mnotall paramete Set all verified

Life Imaging Center

Image properties

Z_stack_L5425_+_wt:CziUnknown
Dime [s] 1260=1260=20=1
Channel 3 (stacked)
Data type: 16 bitunsigned integer

Size:

arge.
ion to data top at 7.296 mi
consultthe Nyquist Calculator for optimal s

Open Microscopic Parameter

« Control Excitation and Emission (peak value)

« Seft all verified

* You could save the template

* GoOn- Accept

Huygens Professional
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Istogratatistioptic yquimsk report
. 1 - »

Channel 1

Microscopic pa
Deconvolution Ex
Deconvolution

Operati

0 10002000 30004000

Histogram Info

Current channel. | all
Intensity range.

Frequency
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<4 Deconvolution wizard

File Help Options

Image: Z_stack_LS542S + wt:CziUnknown

Position: (71.41 -105.73 3.65) pum
Value: ch 0: -
ch 1: -
ch 2:

|_ Help Reports
Welcome to the Huygens deconvolution wizard!

This wizard will assist you in deconvolving your images.
By pressing on ‘Enter wizard' you will be guided trough the
deconvolution process.

To deconvolve your image using a pre-defined template,
please click on ‘Use Template’.

The microscopic parameters of the currentimage are
shown to the right.

-onvolution

Wizard status

d initial paramete
P

Deconvolution wizard - microscopic parameters

Main optical parameters

v vd

X Y Z
707nm 707nm 364.8nm
36.2nm 36.2nm 108.2nm
0.512 0.512 0.297

Channel parameters
Cho Ch1 Ch2
confocal confocal confocal
yes yes yes
405nm 488nm 561 nm

ngth 450 nm 526nm 611nm

Life Imaging Center

18 45 19
Histogram

__4

41e+03

Use template Enter wizard

b

Huygens Professional

77\
- 4
/

NI
FREIBURG

N\



-4, Deconvolution wizard

File Help Options

Image: Z_stack_L542S + wt:CziUnknown

Position: (6.04 54.49 3.65) um
Value: ch 0: 9
ch 1: 12448
ch 2: 13k8

Help
Select a measured PSF.

If you have a measured PSF available, then you can
selectit at this stage.

Wizard status
ined initial parameters fr image
ck_L5428 + wt:CziUnknown

(Image Z__ & _+_wt:CziUnknown is severely
undersampled

Life Imaging Center

Deconvolution wizard - microscopic parameters
PSF Selection

If you would like to use a measured PSF for deconvolution, then please selectit here. If
you would like to use the automatically generated theoretical PSF, simply skip this
stage.

Load a measured PSF

Import from main window

Select -

Open file Browse

Nothing selected

b

Huygens Professional
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Deconvolution wizard

| File Help Options

Deconvolution wizard - preprocessing
Preprocessing Cropping stage

Objects in 3D images tend to be surrounded by borders To view the borders around, below and above the object press the button below to
which make up most of the image volume launch the Cropper

Since the time needed to deconvolve an image is more

than proportional to the total image volume, reduction of
the volume by removing the borders with the Crop tool is
very advantageous

Launch the Cropper

Alternatively, you can leave everyting up to the automatic cropper
The Crop tool shows three orthogonal Maximum Intensity
Projections (MIP) to provide a view from all sides Auto crop
In addition to removing the border in a 3D image, the
Crop tool is also capable of removing channels and time
frames

N

Wizard status

o
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Jeconvelution wizard

Help Options

stack_L542S_+..

stack_L542S_+...

LIC

/t: CziUnknown

.65) um

Number of voxels

Preprocessing Select channel

This is a multi channel image. In the "Select channel” Channel

widget on the right you can select which channel you'd
like to deconvolve.

To make comparisons between the images of the left
panel right-click on the thumbnails and select 'Show left
or ‘Show right.

To visualize the images in a different orientation click on
the 'Comparison view’ area and press x, y, zon the
keyboard to switch among perpendicular orientations.

Wizard status

|Obtained initial parameters from image
Z_stack_L542S_+ wtCziUnknown.

Warning: 1 pe etected in channel 0

Life Imaging Center

Open Deconvolution Wizzard

1000 2000 3000 4000
Intensity

veconvoluton wizara - preprocessing

Huygens Professional

+ The channel number counting in Huygens is
different

* Huygens will start with Channel 0 - this
corresponds to Channel 1
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F‘_ Deconvelution wizard

File Help Options

Z_stack_L5425 +..

Yau
of vertic

Z_stack_L5425_+...

LIC

Position:
Value: ch O:

MNumber of voxels

05
Intensity

Deconvolution wizard - preprocessing

Inspecting the image histogram

few important

aglance. can be generated with two typ

Vertical mapping function

ap on the left.

to generate the histogram with twa kinds
caling functions: linear or logarithmic.

Wizard status

mimage

Life Imaging Center

e the image histogram will be computed to vi
5 of v

alize the image st
s Linear or

Compute

&

Huygens Professional

during the dec

spot problems that might have occ
during the image recording as clipping and
Quantization Noise.

» It has no meaning for the deconvolution
process that follows.

Compute with logarithmic function

Go On
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Deconvolution wizard

File Help Options

Position:

Value: ch

Z_stack_L5425 +..

Z_stack_L5428

LIC

 Z_stack_

0:

& the histogram with either a
caling function.

Wizard status

Tom image
nknown.

Life Imaging Center

Mumber of voxels

2000 3000 4000

Intensity

1000

Deconvolution wizard - preprocessing

Inspecting the image histogram

e right of the
-an see whether signific: devel are present
ap on the left

Ifyou'd like to view the histogram with a different vertical mapping function ple:
selectthe Toggle logarith

&
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File Help Options

Image: Z_stack_ L5425 + wt:CziUnknown:ChO
Position: (3.67 32.87 3.65) pnm
Value: ch 0: 22

Z_stack_ L5428 «+..

Help

ating parameters

radius.

In "widefield” mode the software attempts
the mostin-focus pl:
from that.

Z_stack_L5425_+...

Wizard status

LIC

Life Imaging Center

EQ2
2 26281
= E05
=
S .
5
o
E
3
Z 30321
(]
40871
E-01
0 1000 2000 3000 4000 | o
Intensity

Estimating parameters
Background
Int ge the background value of channel 0 of the image can be automatically

estimated or manually entered.

Automatic estimation
Estimation mode

Area radius (micron)

Manual mode

Enterthe backgroundvalue ofa s on in the image. You will be able to inspec
the intensity profiles of the background areas

Manual

Huygens Professional

automatica UV C

Estimate background tool in the Analy
of the Operations window.

Use a search area of 0.7 micron radius.

If your image does not contain large open
areas, decrease the radius.
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File Help Options

Image: Z_stack_ L5425 + wt:CziUnknown:Ch0

Position: (3.67
Value: ch 0: 22

32,87 3.65) um

1.752 1

2.628
EOS

Mumber of voxels

()
w
]
ra

tack L5428 -4.087
Z_stack_L5428_+... E-01

0 1000 2000 3000 4000
Intensity

Caliiating paiainiciens
"y Background Estimation: automatic mode

Background to be used during deconvolution

ated ove / 2, Absolute background
esul Relative background (%)
You ify 2 di indi g Log absolute background instead of relative in template.
arelative
change relati :
to double the /alue enter +100, to
y 1 ec 0inthe field below. Select deconvolution algorithm

Deconvalution algorithm

MLE metho

7_stack_L5425_+... or the robust CMLE method.

Wizard status

B
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4, Deconvelution wizard

Z_stack_L5425_+...

Image: Z_stack_LS425_+_wt:CziUnknown:Cho

Position: (-3.30 30.03 3.65) um

value: ch 0: -

1.752
E02

Mumber of voxels

393.2

-4.087 1
E-01

2000 3000 4000

Intensity

0 1000

Deconvolution setup
Deconvolving the image

In thiz stage the original image will be deconvolved on the basis ofthe PSF and
background as computed in the previous stages. Selected algorithm: CMLE.
The result will be stored in image decon:Ch0.
lution is done in an iterative fashion. The
inue until either a maximum number of

- Below are the default values for deconvaolving images. If necessary you can change
eached or some quality measure.

these values.

Maximum iterations 41

See also: About deconvolution

Z_stack_L5425_+...

LIC

Signal to noise ratio
Llualty mresnold
Iteration mode Optimized

) Brick layout
Wizard status

Deconvolution preview Deconvolve

Life Imaging Center

Huygens Professional

intfegrated too
estimator

The Signal-to-Noise ratio (SNR or S/N) controls
the sharpness of the restoration result- as
higher this value, as sharper the restored
image will be.

Using a too large SNR value might be risky when
restoring noisy originals, because you could be
just enhancing the noise.

« For a noise-free use
values
* A noisy image can havgxalugs

* Foranoisy values

,/,
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4, Deconvelution wizard

ile Help Options

Image: Z_stack_LS425_+_wt:CziUnknown:Cho

[18)

[=]

Position: (-3.30 20.

value: ch 0: -

3 3.65) um

Z_stack_L5425_+...

@
®

Help

Deconvolution

nvolution ofthe ima
from the previou

ion. The

volution is done in an iter
i number of

intinue until eith
reached or some quality

olution

Z_stack_L5425_+...

Wizard status

LIC

Life Imaging Center

EOE

2.628
E0S

Mumber of voxels

393.2

-4.087 1
E-01

The Maximum Numbe
Restoration Parameter of the Huygens
Software that puts a limit to the iterative
deconvolution.

« Another limit is established by the Quality
Change Threshold parameter.

0 1000 2000
Intensity

Deconvolution setup

Deconvolving the image

mputed in the previou
The result will be stored in image deco

Below are the default values for deconvolving images. If nece
these values.

Maximum iterations
Signal to noise ratio
Cluality threshold
lteration mode
Brick layout

Deconvolution preview

| _ Il » For aninitial run you can use and
Go ON - Deconvolve
Uptimized
. D o
Huygens Professional .~ >
\ T2




Deconvolution wizard

File Help Options

Image: decon:ChO

Position: (-216.88 -155.23 3.65) pum
Value: ch 0: -

Z_stack_L5425_+..

Deconvolution setup
Deconvolution result

Afirst deconvolution result of channel 0 is now
decon:Cho

it channel s ] A ot to next channel

B

NI
REIBURG
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) . -
<4 Deconvolution wizard

File Help Options

Image: decon:Ch2

Position: (68.07 -102.38 3.65) um
Value: ch O:

Z_stack_L542S_+...

@)

i 2]

@

® ——————————
Help Deconvolution setup

ii;ranon 55 auahty 3 9‘8“ »~  Deconvolution result

Iteration 34: quality 3.991
Iteration 35: quality 3.996
Iteration 36: quality 4.001
Iteration 37: quality 4.005
Iteration 38: quality 4.009
Iteration 39: quality 4.013
lteration 40: quality 4.013
Maximum no. iterations reached: iterations stopped. Finzl
quality factor: 4.013

Elapsed time: 9.19 sec
Background removed: 10.938
Scaling of output not necessary
Deconvolution done

Afirst deconvolution result of channel 2 is now available.
decon:Ch0
From this stage itis possible to:

Resume iterations starting from the present result,

‘Restart channel' to rerun the deconvolution with different

background settings,

Accept the the results for all channels by pressing ‘All done’.

Z_stack_L542S_+..

Wizard status

f ined initial parameters from image
|Z_stack +_wtCziUnknown.
Restart all Restart channel Resume All done

LIC @ Life Imaging Center Huygens Professional
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Deconvolution wizard

File Help Options

Help

Deconvolution
decon:Cho0

dget on the right you ¢
) the selection and modify the order.

among perpend

bout d wolution
Z_stack_L5425 +..

Ready

LIC = ,

Wizard status

Image: decon:Ch2

Position: (68.07 -102.38 3.65) um
Value: ch O: -

Deconvolution setup

oose to keep the
rrespondin
tion, go to the nex

Channel list
nknown_decon

Available:

Selected
img 0: de

: @ Life Imaging Center Huygens Professional
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O\ Deconvolution wizard

File Help Options

@
®

Help
Summary

In this stage you can save the result to the Main window
by pressing Done. Itis also possible to go back one step
in the wizard, or to completely restart the wizard.

Wizard status
‘Ebféiﬁéé | parameters from image
|Z_stack_L542S_+_wt:CziUnknown.

Life Imaging Center

Image: Z_stack_LS42S + wt:CziUnknown_decon

Position: (70.66 -102.38 3.65) um
Value: ch 0: -
ch 1: -
ch 2: -

The processed data 0
Huygens Professional Main Window

Deconvolution wizard - summary

Restart: restart the wizard to redo your deconvolution. The current deconvolution
results will be lost.

Save template: Save the deconvolution parameters to a template.

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

Close wizard, export result image and load in:

& B n

Twin Surface Movie Chromatic Coloc
Slicer Renderer Maker Abemstion  Analyzer

Restart Save template

8

Huygens Professional
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e ICS oriICS2

* IMS (Imaris classic)

Further details: hitps://svi.nl/FileFormats

/r)
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https://huygens-remote-manager.readthedocs.io/en/latest/user/index.html

