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Introduction

arivis Vision4D is a modular software for working with multi-channel 2D, 3D
and 4D images of almost unlimited size independent of available RAM.
Vision4D is designed around the central concept that file size should never
be the issue.

With the ImageCore technology at its heart, this software is capable of open-
ing and rendering multi-terabyte sets almost instantly, without the need for
expensive hardware of extraordinary specification.

This Quick Start Guide is intended as a first point of contact for novice users
with the software and not as a replacement for the full manual and help files
that are included with all installations.

As such, many intricacies and subtitles of the operation of the software are
omitted from this guide and users are encouraged to refer to the help file
and manual if this guide does not fully answer their questions.

Users are also encouraged to work through the examples and exercises with
the available demonstration data that can be downloaded from the arivis
website before attempting to process their own images to gain some famil-
iarity with the tools and functions prior to handling complex problems.

Because many of the terms used in this guide are technical and some are
unique to the arivis Vision4D workflow, users are encouraged to familiarise
themselves with these terms. We have included a glossary at the end of this
guide with links throughout the document to definitions of these terms.
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The SIS file format and ImageCore technology

The arivis ImageCore is a powerful software library which provides fast and
smooth retrieval of stored images independent of size and zoom level.

The concept of the arivis ImageCore aims at transparently providing appli-
cations with highly performant memory. For this, different caching and pre-
fetching strategies are combined with an optimized data format and efficient
methods for accessing the data. Because ImageCore is essential to the way
that arivis Vision4D handles image data, all non-native files that a user
wishes to open in the software for processing and analysis must first be
converted to the SIS format.

For native files (*.SIS files), this process is not necessary and users can simply
select to open a file to display and process it almost instantaneously.

Please see the section below on opening and importing for the practical im-
plications of this aspect of the software.

& arivis



1.The arivis Vision4D interface

The arivis Vision4D interface consists of one or more Viewers. Each Viewer
can display one SIS file and is constructed from several individual elements
that are assembled to give users access to all the tools and functions re-
quired to process and analyse images as well as providing a rendering space
for visualising image data.

In the snapshot below, you will find the main components of this interface.

4 2D Viewer 2
File  Edit

iondD 3.0.0 x64 Betal
e O e / Shortcut toolbar

~ Navigator

Menus

Panels

Viewer Types Pane

& / Viewer Settings toolbar
@] /

D@'e\i‘a‘mmmugm | O] tepase °

Menus - provide access to all the interface elements, tools and functions.

The Shortcut toolbar - provides access to commonly used tools and func-
tions through icon buttons. The Shortcut Toolbar is context sensitive and
will offer a different selection of shortcut buttons depending on the image
rendering mode (e.g. view orientation in the 4D viewer).

The Viewing Area - where images are rendered for the user to interact with.
The Viewing Area can be split to display multiple sets or image views

The Viewer Settings toolbar - positioned at the bottom of the Viewing Area,
it provides tools specific to the specific viewer type currently being used as
well as shortcuts to commonly used elements (e.g. enable or disable display
of objects and window decorations), and also include the Viewer Types Pane
to quickly switch between viewer types.

Panels Sidebar - Positioned to the right of the Viewing Area, the Panels side-
bar displays individual Panels. Panels provide groups of information and set-
tings elements relating to certain aspects of rendering and display. Panels
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can be undocked and moved to other screens to provide more rendering
space for the images. Panels are context sensitive and some Panels are dis-
played automatically when changing rendering modes. Other Panels can be
accessed from the Window menu or by right-clicking with the mouse on
empty Panel space.

1.1. Access to Panels

Right-click on empty Panel space to access the Panels menu where you can
enable or disable all available Panels.

4 Multipos 488 633 20X MP_sample.is - 2D Viewer - arvis Vision4D 3.0.0 x64 Beta3 - 8 X
File Edit View Data Navigation Objects Analysis Extras Window Help Workspace Layout ~
cFP PleQW o®@Ne AR 900R @
~ Navigator X
A B8 | image Set: [Mukios_433_633 20X MP_sar
277

HER=EAIN

-8

Navigator
@, Zoom Slider
4D Viewer

£ 4D Channel Settings
@ 4D Clipping

4D Geometry

@ D Lighting & Projection
W% 4D RenderSettings

o
|
|2/m@ @] i []| Swow []Scaebar [JObects | [ inepolate °

1.2. Handling Viewers

Viewers allow users to display their images, They offer various options in
terms of rendering mode and multiple viewers can be opened simultane-
ously.

By default, double clicking an SIS file in the Windows Explorer will open that
file in a new viewer. A new empty viewer can also be opened from the File
menu.

C arivis
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44 2D Viewer 2 - arivis Vision4D 3.0.0 x64
File | Edit View Data Navigation Objects Analysis Extras
l New Viewer » |[M New 2D Viewer ’

Open... Ctrl+0 New Gallery Viewer

E

File Browser... @ New 4D Viewer
i
-

o

Open Recent N New Info Viewer

New Projection Viewer

T Export...
4 Import...

Acquire »

Close Ctrl+X
Close All...  Ctrl+Shift+X
Close Other...

M Save Ctrl+S

To switch rendering modes within a viewer, or to view the files information,
users can simply select the type of viewer they wish to use either by clicking
on its icon in the bottom left of the Viewer Settings Toolbar, or by selecting
it from the View menu.

=@ @

=

Switching between multiple viewers can be done by clicking anywhere within
the viewer window that you want to activate, selecting it from the taskbar, or
by selecting the desired viewer from the Window menu.

10 & arivis
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ras | Window | Help
& New window
; Toggle fullscreen mode

' &4 Inventory

Workspace
Palettes
4 Hide Palette Sidebar

Multipos_488_633_20X_MP_sample.sis* - 2L

VW nnt_iig50.sis - 2D Viewer - arivis Vision4D 2.
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2.0Opening Image Files

The simplest way to open any image file in arivis Vision4D is to simply drag
and drop the file you want to open from the Windows Explorer into the arivis
Vision4D Viewer window. Native files will open immediately and non-native
files will automatically start the import process. For more complex imports
and more options in opening and importing files, see below.

2.1 0pening Native (SIS) Files

As explained in the section concerning the arivis ImageCore technology
above, only native files can be opened, visualised and processed in arivis
Vision4D. Non-native files need to be converted through the import process
to be opened.

To open an existing SIS file, you can drag and drop it into a viewer as de-
scribed above
Alternatively, go to the File menu and select the Open-option, or select the

=
icon from the shortcut toolbar.

fp 2D Viewer 2 - arivis Vision4D 3.0.0 x64
File | Edit View Data Navigatic

New Viewer » |
¢ Open.. Ctrl+0 ‘
L. File Browser...

Open Recent »

Export

¢ Import...
Acquire »

Close All...  Ctrl+Shift+X
Close Other...

Exit...
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1. In the Open dialog, navigate to the file you wish to open and select it
by clicking on it.

™ Open X
« v <« DATA(D:) » DemoData » MNavigation and Analysis v O Search Mavigation and Analysis ©
Organise » Mew folder =~ M @
I This PC MName - Date medified Type Size
I Desktop |i¥] 2014-07-04_Erg488_GM130568_scr_visit_1... arivis 515 file 1,317,422 KB
| Documents |#*| spindle3_P_51_52 arivis 515 file 128,337 KB
; Downloads
J’! Music o
File name: | SIS Stack v| Supported file types (*.sis, *.py) ~

Cance‘

2. Then, either double click the file or click on the Open button to open
it.

Note that only files with the .sis extension, for image files, or.py for scripts,
will be displayed in this window by default. If the file you are looking for is
not shown, you may need to use the Import function instead.

2.2 Importing non-native formats

Depending on the complexity of the structure of the imported files and
whether you are importing a series of files or a single document, the import-
ing process can offer different options and levels of complexity. Example
files for each of the following types of import can be found in the demo data
folder. Please download the demo images from here:

http://demodata.arivis.com

Note that SIS files can be compressed or uncompressed according to user preference.
Arivis Vision4D can use GZIP lossless compression to generate smaller SIS
files if required, if not used the imported file will be imported without com-
pression and the size of the file is roughly equivalent to the total number of
pixels in the file multiplied by the bit depth.

For a 3 Channel, 20 plane series of images that are 1024x1024 pixel wide
with 30 time point in 16 bit with only 1 image set this will be approximately
3x20x30x1024x1024x16=30million bits or around 3.8GB. Compression
can result in a file that is usually between 20 an 80% smaller depending on
the data. The option to use or not this compression when importing can be
found in the application preferences and during the import process.

& arivis
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For practice, see exercises at the end of the guide.

Supported set file formats (CZI, LIF, ND2, OIF etc.) and single images can be
imported very quickly and easily.

Either click and drag the selected file from the Windows Explorer into the
arivis Vision4D workspace or go to the File menu and select the Import...
option.

fr 2D Viewer 2 - arivis Vision4D 3.0.0 x64

File | Edit View Data  Navigatic

New Viewer >

<. Open.. Ctrl+0
£ File Browser...
Open Recent »

T Export.

4 Import...

Acquire >
Close Ctrl+X
Close All...  Ctrl+Shift+X
Close Other...

®  Save Ctrl+S

Exit...

In the Open dialog, navigate to the file you wish to open and select it by
clicking on it.

i Import images X
&« v » ThisPC » DATA(D:) » Demo Data v O Search Demo Data ]
Organise v MNew folder == @
~
&=/ Pictures ~ Name Date medified Type Size
B videos Imports 29/07/201615:52  File folder
- 05(C) Navigation and Analysis File folder
- DATA (D:)
. Seagate Expansit
_ v
File name: v| All supported Files (*.am;".svs™ +

Then, either double click the file or click on the Open button to open it.

Note that all supported image format files will be displayed in this window. You
can restrict the type of image files to display by selecting them from the drop-
down list immediately above the Open button.

& arivis
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You will then be presented with the Import dialog where you can choose
name and location for the resulting SIS file.

4 Import files x>

Do you want to import the selected file(s)?

The selected filefs) must be converted to the arivis 515 format and will be saved

to the new file specified below.
Folder: |D:'\Demo Data‘\Imports vl
File Name: |New SIS File]sis | Browse..

] Save with GZIP compression

mare options ¥ Cancel

1. Select the desired save location by clicking on the Folder drop-down
selection box and choosing your preferred save location.

Note that this selection box defaults to the last selected save location.
Other save locations can also be selected by clicking the Browse button.
The current location of the files to be imported can also be selected from
this list.

2. Select the desired name for the output file.

Note that the import will propose the original name by default but will re-
place the original file extension with .sis.

3. Then click Import to import the files and create a new SIS file from the
selected image. The imported file will automatically open.

& arivis



When opening multiple image files that are part of a series, or files that con-
tain multiple images, some further configuration will be required to define
the dimension order.

To import a series of images, drag and drop a folder of images or multiple
individual files from the windows explorer into an open viewer, or go to the
File menu and select the Import option.

Organise v New folder

& This PC

1 » ThisPC » DATA(D:) » DemoData > Imports » Time Frames v | D Search Time Frames pel
[ Desktop
==| Documents

=« T @
& Downloads . . .

J\ Music 160108_ ARed | TOO 160108 ARad _TOD 160108 ARed _TOD  160108_ARed_TOD 160108_ARed_TO0O

3 4
My Library
=/ Pictures
B Videos

E, 05(C)
— DATA (D)

oF MNetwaork

»& Homegroup
v

File name: | *160108_ARed_TODD" "160108_ARed_T001" “160108_ARed_T002" "150103_@ All supported Files (*.am;".svs* ~

Open Cancel

1. In the Open dialog, navigate to the files you wish to open and select
them by clicking on them. (1)

You can use the keyboard shortcut Ctrl-A to select all the files in the current
folder. You can also use the Shift and Ctrl keys while clicking to select multiple
contiguous or non-contiguous files respectively.

2. You can restrict the type of image files to display by selecting them
from the drop-down list immediately above the Open button. (2)
3. Then, click on the Open button to open the series. (3)



You will then be presented with the Import dialog where you can choose the
name and location for the resulting SIS file, and the structure of the set.

Import files

Select an import scenario

5 z-stacks, same width and height Details
COMMON SCenanos Lo
Z-stacks as planes
All z-stacks will be imported as planes along the vertical z-axis
Z-stacks as time points
All z-stacks will be imported as time points along the time-axis.
advanced scenarios
Muttiple image sets
53 All z-stacks will be imported as separate image sets.
| e 7o ab ! v
The selected file(s) must be converted to the anvis SIS format and will to the new file
specified below. .
X 3
Folder: |D:\Demo Data‘\Imports\Time Series v |

File Name: IMy Time Series sis

[ Save with GZIP compression

more options * OK Cancel

1. For simple time series or Z-stacks, you can select the appropriate op-
tion from the common scenarios list. (1)

2. Select the desired save location by clicking on the Folder drop-down
selection box and choosing your preferred save location. (2)

Note that this selection box defaults to the last selected save location.

3. Other save locations can also be selected by clicking the Browse but-
ton.

Select the desired name for the output file. (3)

Note that the import will propose the original name by default but will replace the
original file extension with .sis.

4. Then click OK to create a new SIS file from the selected images and
open it. (4)
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arivis Vision4D supports importing files with multiple dimensional elements.

In most cases, when opening set files from supported providers (LSM, LIF,
CZI etc.), multiple dimensions are automatically processed into their recipi-
ent dimensions in arivis Vision4D as described in section 2.2.1 above.

Please refer to single file imports for these cases.

However, if importing sets with multiple dimensions from image series,
manual configuration of the dimensional arrangement will be required.

1. To import a complex series of images, go to the File menu and select
the Import... option.

2. In the Open dialog, navigate to the files you wish to open and select
them by clicking on them

You can use the keyboard shortcut Ctrl-A to select all the files in the current
folder. You can also use the Shift and Ctrl keys while clicking to select multiple
contiguous or non-contiguous files respectively.

Note that all supported image format files will be displayed in this window. You
can restrict the type of image files to display by selecting them from the drop-
down list immediately above the Open button.

3. Then, click on the Open button to open the series.
If importing more than 100 files, you will then be prompted to choose
whether you wish to assume the same structure for all files.

5. Select Yes if appropriate.

18 & arivis
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You will then be presented with the Import dialog where you can choose the
name and location for the resulting SIS file, and the structure of the set.

Import files X

Select an import scenario
4526 images, same width and height Details

. Images as channels ~

All images will be imported as separate channels.

En Images as grid
The 2D images contained in the files will be imported as a grid aligned along the x-axis
and y-axis

[ Custom import
You can manually specify the import destination in the result for every time point and

plane of each source file. a
Tile Sorter

L‘.Zg- Import all 2D images as tiles to be sorted later.

The selected file(s) must be converted to the anvis 515 format and will be saved to the new file

specfied below.
Folder: |D:\Demo Data\lmports\Complex Multi File v |
File Name: IMY MultiD Import sis | Browse..

[ Save with GZIP compression

more options * Cancel

1.

Select the desired save location by clicking on the Folder drop-down
selection box and choosing your preferred save location. (1)

Note that this selection box defaults to the last selected save location.
Other save locations can also be selected by clicking the Browse button.

Select the desired name for the output file.

Note that the import will propose the original name by default but will re-
place the original file extension with .sis.

For multiple tiles of an image mosaic, select the Tile sorter scenario
and see section 5.c for details of the Tile sorter. (2)

For multidimensional sets, scroll down the import scenario list and
select the Custom import option and click OK. (3)

For simple time series or Z-stacks, see section on importing simple
series above

& arivis




You will then be presented with the Manual import mapper dialog.

Manual import mapper - O X
File  Selection View
The ﬁleﬂ converted to the arivis 515 format and will be saved to the specified file.
|D:\Demo aImports"Complex\My Stack sis Browse...
Index File name Input X Input Y Input Width Input Height ™
»4_ D:\Demo Data\l. |0 0 105 100
2 D:\Demo Data®l... |0 0 105 100
3 D:\Demo Data®l... |0 0 105 100
4 D:\Demo Data®l... |0 105 100
5 D:\Demo Data®l... |0 105 100
6 D:\Demo Datatl... |0 o 05 100
7 D:\Demo Data®l... |0 0 105 100
8 D:\Demo Datatl... |0 0 105 100
5 D:\Demo Data®l... |0 0 105 100
10 D:\Demo Data'l 0 105 100
1 D:\Demo Data®l... |0 0 105 100
173 LB P PN | n 1Nk 1nn v
< >
Mote: All values in this table start with "0 for the first plane, frame, channel and scope
[] Use Blending Cancel

In the Manual import mapper dialog users are presented with a grid of the
image indices along the Y axis and their input and output coordinates along

the X axis.(1)

If the image names include details of their respective dimensional coordi-
nates (e.g. ImageSet_C001_T002_Z005 where the number following the di-
mensional identifier characters defines its position along this dimension),

you can use the Pattern matching function to allow the software to arrange

all the images into their correct positions.

To do this, go to the Selection menu and select the Pattern matching... op-

tion. (2)

Note that the operation will apply to all images unless a sub-selection has

been made. In that case, the operation will be applied only to the sub-

selection
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Import pattern matching X

Pattem: |spindle?_P_S%s_S7? Tuf_Z%p Cic ‘ ﬂ
@ "7 any single character; ™ zero or more of any charactel Bnnel index: “ac' channel group for multi channel inputs): “¥p’ plane index:

“%f frame index; "% ignore: "s’ scope index: "Voc'x offset; Yy y offset: e onid index x: gy’ grid index y

Preview: 4526 items

Index  File Channel Plane Frame Scope R
4509 D:"Demo Data‘lmportstComplex‘spindle3_P_51_52_T073_Z023_C01tf 1 i) 73

4510 D:\Demo Data\lmports\Complex'spindie3_P_S1_52_T073_7023_C02tf 2 px] 73

4511  D:\Demo Data‘lmportstComplex‘spindle3_P_51_52_T073_Z024 CO14f 1 24 73

4512 D:\Demo Data‘lmports“Complex‘spindle3_P_51_52_T073_Z024_C0Z &f 2 4 73

4513 D:\Demo Data‘\Imports'Complexspindie3_P_S1_52_T073_Z025_CO014f 1 25 73

4514 D:\Demo Data‘lmportstComplex\spindled_P_51_52_T073_Z025_C02 tf 2 73

4515 D:\Demo Data\lmports\Complexspindie3_P_S1_52_T073_Z026_CO1 1 73

4516 D:"Demo Data‘lmportstComplex‘spindle3_P_51_52_T073_Z026_C02 tf 2 26 73

27

4517 D:\Demo Data\lmports\Complex'spindie3_P_S1_52_T073_Z027_CO 73
4518  D:\Demo Data‘lmportstComplex‘spindle3_P_51_52_TO073_Z027 COZf 7 73
4513 D:\Demo Data‘lmports*Complex‘spindle3_P_51_52_T073_Z028_C01 &f 28 73

4520  D-\Demo Data‘\Imports‘Complex‘spindie3_P_51_52_T073_Z028_C02 tif 28 73
4521 D:\Demo Data‘lmportstComplex\spindled_P_51_52_T073_Z029_C01 & 1 29 73
4522 D:\Demo Data\lmports\Complexspindie3_P_S1_52_T073_Z029_C02 2 73
4523  D:\Demo Data‘lmportstComplex‘spindle3_P_51_52_T073_Z030_C01tf 1 73
4524 D:\Demo Data\lmports\Complexispindie3_P_S1_52_T073_7030_C02 2 73
4525 D:\Demo Data‘lmportstComplex‘spindle3_P_51_52_T073_Z031_C014f 1 73
4526  D:\Demo Data‘lmports®Complex‘spindle3_P_51_52_T073_Z031_C0Z &if 2 73

Note: All values in this with ‘0 for the first plane., frame. channel and scope
Edit offsets 0K Cancsl

You will then be presented with the Pattern matching dialog below.

1.

21

Use the pattern definition nomenclature at the top of the dialog to
update the Pattern matching string (1)

Then click the Refresh button to update the Preview pane (2), (3).

If necessary, it is possible to edit offsets using the Edit offsets button
(4)

When satisfied with the results, click OK to confirm.

Please refer to the help file for a further details.

Remember you can use the FI key on your keyboard for quick access to the
help page on any topic.
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If the file name gives no indication of the image coordinates, or if the images
are extracted from a multiple image document (e.g. OME TIFF), you will need
to manually select and define the dimension and their order.

To do this, go to the Selection menu and select the Apply Dimension Order...
option. You will then be presented with the Apply Dimension Order dialog
below.

Apply Dimension Order - O X

Specify the dimension order and extents for the 4526 entries.

1. Time Point wv| |73 Down
2. |Plane ~ Remove Up Down
]
3. |Channel ~| (2 Bemove Up
Add dimension
2

Preview:

Index File Time Po Plane Channel ~
1 D:\Demo Data\Imports\Complex Multi File‘\spindle3_P_S1_52_T001_Z001_C01tif 0 0 0

2 D:\Demo Data\Imports\Complex Multi File\spindle3_P_S1_52_T001_Z001_C02 tif 0 0 1

3 D:\Demo Data\Imports\Complex Multi File\spindle3_P_S1_52_T001_Z002_C01 tf 0 1 0

4 D:\Demo Data\Imports\Complex Multi File\spindle3_P_S1_52_T001_Z002_C02 tif 0 1 1

5 D:\Demo Data\Imports\Complex Mutti File‘spindle3_P_51_52_T001_Z003_C01tf 0 2 0

& D:\Demo Data\Imports\Complex Multi Filespindle3_P_S1_52_T001_Z003_C02 tif 0 2 1

7 D:\Demo Data\Imports\Complex Multi File‘spindle3_P_S1_52_T001_Z004_CO01 i 0 3 0 b

[ ] [ ]
3 Ok [iggncel

The Apply Dimension Order is split into 2 sections.

e The upper section lists the currently selected dimensions and their
extent, the lower part previews the image coordinates. The most com-
mon two dimensions are automatically added to the initial dimension
list.(1)

1. To add dimensions, click on the Add dimensions button.(2)

e To modify the dimension type, select a new type from the drop-
list box on the left of the dimension you want to modify.

e To modify the dimension extent, type desired extent in the text-
box in the centre of the dimension you want to modify.

e To modify the dimension order, click the Up / Down button on
the right of the dimension you want to modify.

e Toremove a dimension, click the Remove button next to dimen-
sion you wish to remove.
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Note that at least one dimension must be present and by default the first
dimension cannot be removed. If the first dimension is incorrect, you
should modify it rather than remove it.

Some trial and error may be required unless you already know the dimen-
sion order.

Update the image coordinate preview by clicking the Update Preview
button at the bottom of the dialog to verify your input. (3);

Adjust each dimension as needed, then click OK to confirm your se-
lections and return to the Manual import mapper. (4)

Click Open to complete the set definition and import the selected im-
ages into your new SIS file.

Note that it is also possible to manually edit all these parameters within the
Manual Import Mapper. Please refer to the help files for more details.

& arivis
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2.3. Merging multiple imagesinto a single volume

arivis Vision4D includes two tools to rearrange multiple images into a single
volume depending on the acquisition parameters. These are:

- The Tile sorter: use when images acquired using translation only.
For example, images taken on a microscope with a mechanical or
motorised stage to cover a larger field of view. In this case images
are all taken without changing the respective angles of the cam-
era and sample planes.

- Volume Fusion: use when images are taken with differing orien-
tations. For example, images taken with no or little adjustment
of the imaging chamber requiring the sample to be repositioned
to capture another portion of it resulting on a differing orienta-
tion.

In either case it is highly recommended that adjacent fields be captured with
some overlap to facilitate the correct stitching and minimise stitching arte-
facts.

& arivis
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2.3.1 TileSorter

The image import described above allows you to import images directly into
the Tile Sorter tool, but this tool can also be accessed after the image import
has been completed as a separate step from the Data menu.

Note that the Tile Sorter takes a stack of images as input. If the chosen images
are not imported directly into the tile sorter from the import scenario dialogs they
must first have been imported as a single Z-stack or organized as tile stacks in
the time points or Image sets of the dataset.

The Tile Sorter dialog is composed of several discreet elements:

4, TileSorter (525 tiles) - a X
Target Dataset X
Rows

Time Points: |1 %] Planes: 1 %{ First Sotedby: ' Planes | Tiles | Plane Order: | Nomal | Inveted | Resultingtiles per plane: 525.
Show Columns

Order
- 25 {1 =) ight =
Gid | Manual | Alignment K2 z Straight Meander i

Rows Columns

Single Plane  Projectior Overlap (Pixel) [] x=y (Pixel) [] i
W — S Starting at
: l— [T oy —=———10 2
Time Point 1 = = ¥ - - ToplLeft TopRight BottomLeft BottomRight
Plane [1 B i - ARG ' {F G [ Fisttle is centered

1 2 B 4 5 & (¢ @8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 2A
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 5l
51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 7
76 77 78 79 80 81 82 83 84
101 102 103 104 105 106 4 109

126 127 128 129 130 131 132 134

151 152 153 154 155 156 157 158 159
176 177 178 179 180 181 182 183 184 185 ~. 199 2

201 202 203 204 205 206 207 208 23 224 2

Layout
The cument layout can be saved

to the metadata of the dataset. 226 227
5'3“264*.255 66 67’"268 269 270 251 272 273 274 2

o
Save jemove 251 252 262
‘3@ N
276 277 288 2280 29m29 ! 29@;&294 29 /296,297 298

Create Stitched Planes... | | Scae: ] 1 []] Show: (] Gid ] Selecion [£] Tie lndex.  Selecton Transparency: ~——————(}.

7 248 249 2

~

99 3iv

Target Dataset definition - where users define the number of time points
and planes expected in the output Image set and their order.(1)

Sort Mode - where users choose how to sort the tiles, whether in a grid pat-
tern, manually or by applying an alignment algorithm. (2)

Columns and Row definition - where users select the number of rows and
columns, and defines their spacing and orientation. This section is depend-
ent on the type of operation chosen. It is hidden in the manual alignment
and offers different tools for automatic alignment. (3)

Tile Sorter Preview - where users can see in real time the effect of tiling
adjustments. (4)

& arivis
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Tile Sorter Viewer Settings toolbar - which functions similarly to the main

Viewin

g Area Settings Toolbar in giving the user the option to change how

the tiles are displayed. (5)

To acc

ess the Tile Sorter during import, simply select the Tile Sorter scenario

from the import scenarios.

If you already have your mosaic tiles opened as an SIS file in arivis Vision4D you

can access the Tile sorter by going to the Data menu and selecting the Tile Sorter

option.

In general, the tile sorting process is as follows:

1.
2.

Grid ti
As

Users align the images using basic sorting by grid.

Manually refine the alignment (if needed or if the tiles are not arranged
by grid).

If necessary, users can then refine the alignment using pattern match-
ing to correct for slight errors in positioning from tile to tile.

Once the alignment is finalised, the stitched image can then be gen-
erated and saved.

le positioning

most mosaic tiles are acquired using automated tiling systems with

motorised stages, the simplest method for aligning the image correctly for
stitching is to use the grid sort mode. The grid mode works by defining the
number of time points, planes, rows and columns and then rearranging the
images into their order of acquisition.

1.

First, select the number of time points and planes in the resulting Im-

age set. (1)
Then, select the grid option from the Sort Mode column. (2)

Adjust the Columns and Rows values until the preview image resem-
bles the expected results. (3)

You may also need to adjust the Order and Starting at options to get
the desired results. (3)

Once the tiles are sorted into the correct order, you may need to ad-
just the overlap and displacement options to get a perfect match be-
tween images. (3)

To do this, it is recommended that you should zoom to the intersec-
tion between four tiles at 1:1 zoom level using the Viewing Area set-
tings toolbar. (5)

Then, adjust the overlap and displacement values until the tile overlap
becomes seamless. Hiding the grid display may help at this stage, this

C arivis
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can be done by deselecting the Grid checkbox in the Viewing Area
settings toolbar.

Manual tile positioning

In case where the tiles to be merged were acquired using manual posi-
tioning of the stage, using a manual placement of the images on the
screen may be more effective. This positioning does not need to be per-

fectly accurate as it can be finished off using automatic alignment.

1.

First, select the number of time points and planes in the resulting Im-
age set. (1)

Then, select the Manual option from the sort mode column. (2)

Click and drag individual tiles in the tiling workspace to their approx-
imate locations relative to each other.

Then, adjust the overlap and displacement of the images by clicking
on the tile whose position you are looking to adjust and using the

arrow keys on your keyboard to move it up, down, left or right until
the tile overlap appears seamless. Changing the selection transpar-
ency may help at this stage, this can be done by adjusting the Selec-
tion Transparency slider in the Viewing Area settings toolbar.

Alignment calculation
Having set up the tile positions, either manually or using the grid align-

ment, some slight misalignment of time points may still be present. Arivis
Vision4D includes automatic matching tools to get the alignment pixel
perfect prior to blending the tiles.

1.
2.

3.
4.

Select the alignment option from the Sort mode column.

Choose a maximum horizontal and vertical alignment limit. This will
limit the margin of error in case the overlap pattern is weak. Setting a
larger alignment margin also means the alignment process can take
longer.

Choose an alignment algorithm and your preferred optimiser

When ready, you can choose to Align Current Plane and assume that
each stack is well aligned with the next, or use the Batch Alignment
to calculate the alignment for some or each plane in the stack.

C arivis
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Consult the help files for a more details on the alignment options.

Once the tiles are sorted and aligned, you can complete the process by click-
ing the Create Stitched Planes... button.(6)

& arivis
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1. Choose the Region to process (if you do not wish to process every

plane in a stack, for example) (1)
2. Choose the desired Output. (2)

Stitch Tiles

Specify the region to be stitched and the output location for the data.

Region

(®) Cument plane Planes

All planes from current time point
All time points and planes Time Points

Remaove plane or time point offset
Remove xy offset

Output

Save as: ® MNew File () New Image Set

Image Set Name: |O-stitched

Save File In same folder as dataset

Folder DAD..A2D Mosaic

File Mame |mosaic-st'rtd’1&d.sis | | Browse... |
Fiish | | Cancel |

The stitched image can be saved to a new Image set within the current file, or as
a new separate file altogether. If selecting a new file, you will also need to select

the output file’s name and location.

3. Select your options as desired and click Finish to produce your tiled

sorted Image set.

For full details, please refer to the Help files.

Remember you can use the Fi key on your keyboard for quick access to the help

page on any topic.

29
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Volume fusion works by taking a Base image set and a Moving image set and
transforming the moving set in such a way that it can be made to match the
pixel resolution of the Base set and stitching the two together into a new
image set or file.

Both image sets must be part of the same SIS file to begin with and it is
advised that the images should be calibrated prior to fusing them together
to reduce scaling artefacts.

Since setting the parameters for the translation, rotation and scaling to be
applied to the moving image set requires precise knowledge of the acquisi-
tion parameters it is often best to calculate those instead through the iden-
tification of matching landmarks. The software will then take the centre of
the bounding box to calculate the degree of translation, rotation and scaling
required. Because the centre of the landmark is used it is often best to use
marker objects as landmark to limit errors. However, since the identification
of such landmarks is often much harder if there is a large degree of rotation
between the base and moving set it may in such cases be preferable to use
the magic wand in the 4D viewer.

See section 3.6 on Split view and Manual Objects sections below for details.

1. To start with, have both images displayed side by side in the split
view, then scroll through the volumes to identify matching features
in both volumes.

4p GMR_57C10_AD_01-20120507_1_E4_FLFL_20120522141922096_scopes.sis - 2 Viewers - arivis VisiondD 3.0.0 x64 RC1 = o X
File Edit View Data Navigation Objects Analysic Bdras Window Help Workspace Layout ~

< o oAU I@®@NEY AR @0 ®E (@

D Sphere | Marker || T Region » 7 3D Polyline  Tags

) [S[E120 | GMALS7C10.AD.01:20120507. E4 FLFL.2012052214152209. 14252 14258 = [ 2 | GMR_S7C10_AD_01-20120507_1_E4_F Image Set: |GMR_SXC10_AD_01-20120¢ v | A

AuTO
-

H"ansaf

00:00
image St GMR_57C10_AD_01-20120507.
+

0

f 217.0
—IGRE IR Q 279!
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2. Then, using the Place new objects tools, add a Marker object on the
selected feature in both image sets.

3. Repeat the identification and marking of features at least twice more.

4. Open the Volume Fusion dialog from the Data menu

Volume Fusion

Image Sets
€3 No landmarks selected. Note: only objects in the document storage are supported at the moment.

Image Sets  Transformation

Base Image Set GMR_57C10_AD_01-20120507_1_E4_FLFL_20120522141922096_14252_14255sis (default) v
512x 512 Pixel, 5 Channels, 486 Planes

Moving Image Set: |GMR_57C10_AD_01-20120507_1_E4_FLFL_20120522142121273_14257_14259 sis &
512x 512 Pixel, 5 Channels, 484 Planes
Save as: O New File (@ New Image Set
Image Set Name: IFusedVqu'ne
Demo Data'\Navigation and 20507_1_E4_FLFL_201205221419; scopes sis Browse..
S

5. Select the Base Image Set (that is the set whose orientation and scale
will remain constant), and the Moving Image Set (that is the one that
will be moved and scaled to blend with the other one) (1)

6. Set your Output as required then go to the Transformation tab (2)

31 & arivis
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Volume Fusion

Transformation

Image Sets  Transformation

Landmark Registration ~ Manual Transformation

Base Image Set: Moving Image Set:
GMR_57C10_AD_01-20120507_1_E4 GMR_57C10_AD_01-20120507_1_E4

€3 Nolandmarks selected. Note: only objects in the document storage are supported at the moment.

7. Using the Options menu at the bottom of each landmark list, add the
Objects you defined as landmarks in step 2 and 3 above to the land-

mark list

8. |If the order of the landmark is correct, the preview on the right will
update to approximate the resulting movement of the moving set and
the values for the translation, rotation and scaling will appear below

the preview

9. If necessary, adjust the order of the landmarks so the transformation

is correct then click on Run to execute the operation

=& |
Add Selected Object as Landmark... 3 . m ; B
. ase Image Set loving Image Set
Add selected objects Add All Objects as Landmarks. ) e
Result Image Set: 00, 00, 00 512x 512x 486

Remove Landmark (Delete)
Remove All Landmarks

e Move up Landmrk Scde: [100% | Cancel
Move down Landmark

Note that if you are unsure of the order of the landmarks or the quality of the
alignment you can adjust the scaling for the operation to output a smaller volume
in a much shorter time. Then, correct your settings if needed and re-run the op-

eration at full scale for the best results.

& arivis
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2.4. Editing metadata

In some instances, the metadata relating to an image may be incorrect or
missing.

While in many cases missing metadata does not affect the visualisation or
analysis of the images, it is particularly important that the pixel spacing in-
formation is correct in every case as this is used to calibrate the rendering
of the image and measurements of objects.

To edit pixel dimension values, go to the Data menu and select the Pixel
size... option.

4~ GMR_57C10_AD_01-20120507_1_E4_FLFL_20120522141922096_scopes.sis - 2 Viewers - arivis Vision4[

File Edit View | Data Navigation Objects Analysis Extras Window Help

e D) ¢ Pixel Size...  Ctrl+Shift+P

Xl P 3 £ N2 AR
= | Metadata...  Ctrl+Shift+M l

o =69 4D | GMF | Open a dialog to show or modify the pixel size of the data.

Transformation Gallery... Change Pixel Size

Bleach Correction Change the pixel size forthe selected data scope.
Drift Correction...

Volume Fusion... Scope: |1 (defaul) 2

EEEEKC

Tile Sorter...

X [13.9119997024536 m -]

a4 Show Histogram Panel v: [13.9119997024536 pm ]

Show Color Settings Panel Zz: [135119397024536 ym ~]

Audit Trail...

Defragment File...

Restore Point Manager...

Change Poeel Size Cancel

Pixel Size x

1. In the Pixel size window, select the required value for each dimension,
making sure that you select the correct units.
2. Click Change Pixel Size when ready to apply changes.

Hint: units can be selected simply by typing out the full value including units. In
that case “‘um” can also be written out as “um”

Further metadata such as the interval between time points can be changed
from the Info Viewer. To change the time point interval, switch to the info
viewer. Right-click on a time point for the image set you want to edit and
select Set time point interval..., then enter the desired interval to be applied
for each time point.
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| Time Points
Time Point 1 00:00
Time Point 2 00:01
Time Point 3 00:02
Time Point 4 00:03
Time Point 5 00:04
Time Point 6 00:05
Time Point 7 00:06
Time Point 8 00:07

Time Poirf Insert Time Point(s)...

Time Poirl  Remove Time Point(s) (Delete)

Time Poir]
Time Poir]

Rename Time Point... (F2)

Time Poir  Change Time for Time Point...

Time Poir| Set time point interval...

Time ol Show Metadata for Time Point...
Time Poin

Time Point 17 00:16
Time Point 18 00:17
Time Point 19 00:18
Time Point 20 00:19
Time Point 21 00:20
Time Point 22 00:21

A | Plane 10
Plane 11
Plane 12
Plane 13

Time Interval *

Set Time Interval
Specify the time span between each two time points.

0 = d ILIh umin Ms 0 > ms

Al time poirts are affected.

ok || cancel

Plane 28
Plane 29
Plane 30
Plane 31

Remember to save your file after applying these changes to avoid having to make

these changes next time you open this file.

& arivis
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3.Image visualisation

Because large datasets typically have more information than can be displayed

on the screen at any one time, choosing the most appropriate rendering
mode is an essential part of the workflow.

The viewer types available in arivis Vision4D are 2D, Gallery, 4D, Info and
Projections.

Each viewer type is particularly suited to different kinds of images and work-

flows.

The 2D view is the most versatile viewer, able to display any part of
any image set at essentially any resolution almost instantly. It is ide-
ally suited to inspecting images at pixel level resolution and pro-
cessing images within an analysis workflow where users need to in-
teract with objects and see the results of operations at full resolution.
The Gallery view allows users to see all plane images and/or time
points from an Image set in a grid arrangement and can be useful for
navigation in conjunction with the Split View.

The 4D viewer is best suited to visualising sets with volume infor-
mation and looking at the structures within them, but due to the win-
dow effect is not well suited to the manual definition of regions of
interest.

The Info viewer offers information about the data set, and allows the
user to change the dataset structure (e.g. remove/rename planes,
time points and image sets), or editing image metadata such as time
point intervals or plane offsets

C arivis
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3.1. Switching view modes

Switching viewer types is fast and easy in arivis Vision4D.

1. To do this, simply click on the icon referring to your preferred mode

in the Viewer Settings toolbar. (1)
2. These options are also available from the View menu. (2)

1950.sis - 2D Viewer - arivis Vision4D 3.0.0 x64 Beta5

it [View | Data  Navigation Objects Analysis Edras Window Help

- o X

Workspace Layout ~

o

B Show as Gallery Viewer

Ctrl+2

|oeeNs AR ®C02 @

Show as 4D Viewer

Ctrl+3

|

Show as Info Viewer

Ctrl+4

~ Navigator

Show as Projection Viewer  Ctrl+5

View as 3D Sectional Plane

LLLLI_I_L'

Toggle ColorBar  Ctrl+Shift+C
Show Channel Visibility Panel

Show Info Panel

~ Info
¥ Image Data
nnt_iig50.sis
2080 2076 Pixel
1 Channel

1 Time Point
2284 Planes

0.0
[ 2080x 2076

» Intensity

“j-i Q“ Show: [] Scalebar [ Objects | [ intemolate

|
|

B3

16bit

Q 30.9%
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3.2.2D Viewer

The 2D view is a great rendering for examining 2D data or looking at indi-
vidual portions of the set with the highest degree of detail by giving direct
access to the raw pixel data. It is also a very useful view for reviewing data
analysis operations at full resolution or defining complex 3D regions manu-
ally.

To activate the 2D viewer, simply click its icon in the Viewer Types pane
Viewer Settings toolbar.

® i

= |E

47 nnt_iig50.sis - 2D Viewer - arivis Vision4D 3.0.0 x64 Beta5 - o X

File Edit Viev Data Navigation Objects Analysis Bdras Window Help Workspace Layout +

SF0 ReQU o®@Ne A8 ®06a @

~ Navigator

[E2D | Plane: 1142 | 30.9%

AUTO
=

16383

2080 x 2076 Pixel

1 Channel

1 Time Point

2284 Planes 16 bit
v View

Plane 1142

Time Point 1

Time 00:00

+ 866,258
[ 2080x 2076

> Intensity

Q 309

o
\El-i\l;l\‘ Show: [] Scalebar [] Objects | [ Interpolate

Because by its nature the 2D viewer restricts the amount of information that
can\be displayed at any one time to a single plane, arivis Vision4D offers
several tools to allow the user to navigate through the set to focus on specific
portions of the image data.
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The Navigator Panel is a useful tool for quickly navigating through the set’s
dimensions.

~ Navigator X
image Set: | 0 (default) o

]
qa » Ok
Steps per Second: Time v
[0 b
“« 4 » P ] < 2

It is context sensitive and displays navigation tools for each of the available
dimensions, except for channel. Tools are only displayed if the current set
has an extent greater than 1 for that dimension. This means that if, for ex-
ample, your file only contains 1 Image set, the Image set selection list will
not be displayed.

The droplist box at the top allows the user to navigate through Image sets
(1). Simply select the Image set you wish to view from the list to activate it.

The image Navigator preview shows the current view area are in the context
of the current plane. (2)

The sliders on the right and bottom allow you to scrub through planes and
time points respectively (3)&(4)

Clicking the Camera icon in the bottom right (5) reveals the Movie player.
Users can also drag the current view area on the Navigator preview to navi-
gate to this portion of the image in the viewer, or click and drag outside of
the current view rectangle to adjust the viewer to the selected area.

& arivis



39

arivis Vision4D Basic Guide

To zoom in on an image in the 2D view, you can use your mouse scroll wheel
or the various zoom tool from the shortcut toolbar.

With the magnifying glass tool, left-click on the image to zoom in, or hold
down the Shift key when clicking to zoom out.

You can also drag a rectangle on the image preview in the navigator panel
to zoom to that specific area.

4 it iig50.sis - 2D Viewer - arivis VisiondD 3.0.0x64 Betas

- o X

File Edit View Data Navigation Objects Analysis Extras Window Help Workspace Layout ©

- ot kloeQWo@®@\N?® AB @06 @

[E12D | Piane: 1142 | 201%

~ Navigator

HEHDZENSN

~ Info
 Image Data
nnt_igS0sis
2080 x 2076 Pixel
1 Channel

1Time Point
2284 Planes 168k
¥ View
Plane
Time Paint
Time

a 0%

:;g.v<

Show: [ Scaebar [] Obects | [] interpolate

EEIDRE

To pan across the image, you can use the scroll bars on the right and bottom
of the Viewing Area, drag the preview rectangle in the navigator panel, or
the Hand tool from the shortcut toolbar.
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Navigating through planes and time points can be done in several ways.
Users can use the Navigator Panel sliders, icons and movie player, or use the
dedicated icons from the Navigation Menu.

In the Navigator panel, the sliders on the right and bottom allow users to
scrub through planes and time points respectively, with icons at the begin-
ning and end of each slider to navigate to the previous or next time point or
plane as needed.

In the Navigation menu, users will find icons to go to the first, previous, next
or last time plane or time points. These icons will be greyed out if it is not
possible to move further in the button’s navigation direction.

4p spindle.sis - 2D Viewer - arivis VisiondD 3.0.0 x64 Beta5

File Edit View Data | Navigation | Objects Analysis Extras Window Help

(_,_ _Q . A ™ GotoTopPlane g \ @

i™  Go to Previous Plane Ctrl+U
) [B2D 10 | Time point: 1| 4 Go to Next Plane Ctrl+D

",  Go to Bottom Plane

|4 Goto First Time Point
4l GotoPrevious TimePoint Ctrl+B
I» Go to Next Time Point Ctrl+F
Pl Goto Last Time Point

HERENR

Show Navigator Panel

®« Show Movie Player Panel

The Movie player is an extension of the Navigator panel and can be ac-
cessed by clicking the camera icon at the bottom right of the panel or at the
bottom of the Navigation menu.

Once opened it allows the user to automatically play through the whole
extent of a dimension one plane or time point at a time without continuous
user interaction.
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Steps per Second: Time v
O A
M« 4 » P >

8

Setting the steps per second adjusts the playback speed.

Choosing between Time and Planes allows the user to switch the navigation
from playing though time or planes respectively.

The slider can be used in the same way as the dedicated time point and plane
sliders in the main panel to scrub to a specific plane or time point.

The Icons can be used to step forward back, go to the beginning or end,
playback and change to behaviour of the movie player when the playback
reaches the end of the sequence.

For full details, please refer to the Help files.

Remember you can use the FI key on your keyboard for quick access to the help
page on any topic.
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arivis Vision4D offers a range of tools for color and contrast adjustment to
help users best view and display their data.
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Several tools for image adjustments are displayed in the workspace by de-
fault, while others can be accessed through the Panels.

The main tools for image adjustments are the Color Bar (1), and the Color
Settings (2) and Channel Visibility (3) Panels.

Remember to right-click in the Panels to access the Panels menu and access pan-
els that are not currently displayed.

When importing in arivis Vision4D, the display range from the source will
automatically be applied if it can be read, otherwise it will automatically be
set to the dynamic range of the image. If a different display range is required,
it can be adjusted.

The fastest and most efficient way to get a good approximation of the best
display range for the image is to use an automatic display range tool. Simply
click the Auto button (4) at the top of the Color Bar to automatically adjust
the bright and dark levels according to the minimum and maximum intensi-
ties in the current view.
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The Auto color range button defaults to the maximum 0.1% and bottom 2%
of intensities to set the display range. Right-clicking on the button give the
user further options.

INaVigawul
ff_m Image Set: | 0 (default)
1252 Scale mode »

o Auto color setup...

All channels

i Auto color

Global auto color

The Scale mode is used to set the range of the color bar. It can be set to
match the display range of the image or to specific bit depth. arivis Vision4D
will automatically adjust the colour bar to the images’ data range (from 8 to
32bit).

For images taken with a 10, 12, or 14bit camera, you can select these bit
depth automatically from the Scale Mode sub menu or fit the range to the
image data.

As mentioned above, the auto color defaults to the maximum 0.1% and min-
imum 2% to set the display range, but through the Auto color setup users
can choose different threshold if preferred

Clicking on Global auto color sets the display range based on the range of
intensities in the whole dataset rather than just the current field of view.

Note: Global auto color range is slower, and more so if the stack is larger, but
generally performs better for the complete intensity range of the data. In either
case, the calculation may not fit your specific data set and further adjustments
may be necessary.

The color bar scale is the most accessible and often most useful tool to ad-
just intensity rendering in images and is shown automatically on the right of
the Viewing Area.

It can be shown or hidden by selecting the Show Color Bar option from the
View menu or by using the Toggle Colour Bar button from the Shortcut
toolbar.
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1. To adjust the high or low saturation points (black and white levels),
click and drag the sliders at either end of the scale.

2. To adjust the colour tint, right click on the colour scale and select the
preferred colour from the available pre-sets.

fﬂ“ image Set: | 0 (defaut)

1252

Scale mode

wf  Auto color setup...

All channels
Global auto color

s Auto color
Channel #2

Rename channel...
uro

0

Auto color

Global auto color h

Red

Green
Blue
Grey
Rainbow

Presets >

Gradient editor...
v

Gamma: (@~

The pre-set colour ranges included cover the three primary colours of Red,
Green and Blue, along with the back to white greyscale and rainbow colour-
ing. Additional presets are available and the Gradient Editor can be used to
create, edit, save and delete additional look-up tables of colours.

Where possible, arivis Vision4D will use the available image metadata when
importing to automatically display the images in the colour corresponding
to what was set in the acquisition software.

If needed, users can also choose to manually select another tint or to change
the tint colour to match the wavelength by selecting the Wavelength pre-set
and entering the wavelength of the selected channel.
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While display range adjustments throughout the color bar are often suffi-
cient, better visualisation can sometimes be achieved through adjusting the
gamma or applying high contrast colour gradients.

To activate the Color Settings Panel, right-click on empty Panel space and

select it from the contextual menu or select it from the Window > Panels
menu.

0 16383

Gamma: ¢ ) 1.00

The Color Settings Panel includes the same display range adjustment that
can be found on the color bar, but also includes Gamma adjustments that
can be used to improve the contrast for specific ranges of intensity while still
displaying the complete range of intensity information.

Drag and drop the anchors at either end of the display range to adjust. Drag
and drop the points on the line to adjust the gamma, or use the slider at the
bottom. Increasing the gamma improves contrast for darker regions of the
image while reducing it in brighter parts, and vice versa.

When in Spline mode, clicking on the line will add points which can be
dragged and adjusted. Shift-clicking on the an existing point in the Spline
mode will remove it.

Specific colour settings can be exported for use on other images or imported
through the

Note that these settings affect the rendering of the images in all the different
viewer types, so changes made in the 2D Viewer will also appear in the 4D Viewer
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and vice versa. Please refer to the help files for a more complete breakdown of
the color slider Panel functionality.

Remember you can use the F1 key on your keyboard for quick access to the help
page on any topic.

The 4D Viewer also has rendering settings that pertain specifically to this
type of rendering.

For more info, see below in the 4D Viewer section

3.2.7. Channel Visibility

While showing multiple image channels overlaid on top of each other is a
useful tool, sometimes visualisation and analysis is best done with fewer or
just one channel displayed.

¥ Channel Visibility (X

M R ch2-T1
M R o312
M)  [SSRE!
& I crs2-14

To show or hide individual imaging channels, use the Channel Visibility
Panel.

To show or hide a channel simply check or uncheck the check box next to
the channel you want to affect.

Note that most of these adjustments affect the rendering of the image in other
viewing modes such as the 4D Viewer and Gallery view but are specific to one
viewer only. With multiple viewer opened, adjusting color range and visibility will
affect that window only.
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3.3. Gallery view

The Gallery view allows you to display all images in a stack side by side. In
conjunction with the split view, it can be a useful tool for navigating through
a set. To activate the Gallery view, simply click its icon in the Viewing Area
toolbar.

=t
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N

ke

Once activated, the Viewing Area should look like this:
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The Viewing Area toolbar will automatically update to show you tools and
options relevant to the Gallery view (1).

1. Use the Show in Gallery drop list box to choose whether to display
planes, time points or both. (2)

2. Use the Thumbnail Size slider to change the thumbnail magnification.
(3)

3. To activate a time point or plane, simply click on it in the viewer. If
using this with linked viewers in the split view, this plane will also be
activated in any linked viewer.



You can use the Loupe tool to see a portion of the thumbnail at full magni-
fication.

To activate the loupe tool, click on the Loupe icon in the shortcut toolbar (1).

“
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Then, drag your cursor over the panel you want to examine to seea 1:1 zoom
of the section of the image under your cursor.

You may use the mouse scroll wheel to change the zoom level inside the
loupe.
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3.4. 4D Viewer

The 4D Viewer is an interactive environment for getting visual insights into

3D data sets.

It is called the 4D Viewer because it also allows the visualisation of time

dependent data in 3D. Because the visualisation perspectives are essentially

infinite, the 4D Viewer offer several tools to manipulate 3D sets.

To activate the 4D Viewer, simply click its icon in the Viewer Types Pane or

select it from the View menu options.

EIEEIE=
W

Once activated, the viewing area should

look something like this:
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The 4D Viewer has two main rendering modes available, the so called Max-

imum Intensity and Volumetric options.

It is also possible to hide the volume data to only show elements such as
objects and clipping planes. The rendering mode can be selected from the

Viewing Settings Toolbar (1)

& arivis



50

arivis Vision4D Basic Guide

e The Maximum Intensity rendering mode works by displaying the
brightest pixel in the axis of observation of the 3D volume.

e The Volumetric rendering mode integrates the color and transparency
of the visible data. Using a virtual light source, volumetric rendering
provides a shaded and semi-transparent data representation with
proximity to the observer taking precedence over pixel intensity.

Because each rendering mode has a significant impact on the visibility of the
intensity information in the image, each is more suited to certain types of
visualisation requirements.

The Maximum Intensity mode is better suited for the observation of the inner
structures of objects (e.g. cells in tissue or organelles in cells), while the
volumetric rendering is somewhat better suited to the visualisation of sur-
faces (e.g. organs).

However, the rendering mode is usually a matter of personal preference. In
either case, further adjustment of the rendering parameters may be useful
or necessary.
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As seen in the 2D Viewer, adjusting LUT settings can have a big effect on the
appearance of the image in the viewer.

In the 4D Viewer, additional settings are available that are specific to this
rendering mode to further allow you to tune the visualisation to best match
the user’s needs. By default the mapping is based on the pixel intensities,
but it can be changed to map the 3D dimension axis and can also be inverted.
In most cases, Intensity mapping is the preferred option.

The 4D Channel Settings Panel opens automatically with the switch to the 4D
Viewer, but can be opened like any other Panels if it has been closed.

v 4D Opacity Settings X

7 Intensity — Opacity 45862
Mapping: | Intensity v | [] Invert

1. In the 4D Channel Settings Panel, first select which channel to adjust.
(1)

2. Below the channel selection you’ll find the opacity curve. The opacity
curve is used to map the opacity (Y axis) against the intensity (X axis)
of the pixels. (2)

3. The Mapping options can be used to change so that the colours rep-
resent the relative position of pixels along an axis rather than the in-
tensity values. (3)

By default, the curve is set match the rendering mode. For Volumetric renderings
it is a straight line, whereas for Maximum Intensity Projection rendering it is set
to a curve.

The Opacity curve is a somewhat complex tool that offers a great degree of
flexibility as to the render of pixels in the viewer relative to their intensity.
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In essence, the points define a curve which matches the intensity of pixels
to opacity as rendered in the viewer. By default the curve is automatically
adjusted to match the rendering mode (volumetric Vs maximum intensity),
unless it has been manually adjusted. In the simplest case the opacity curve
is a straight line between two points on the histogram where pixels with
intensities corresponding to the lowest point on the line or below will all
have the opacity corresponding to the position of that point on the opacity
axis, the points whose intensity correspond to the highest point on the line
have an opacity corresponding to that points opacity position, and the in-
tensities in between the two points are linearly proportional to the slope of
the line.
The opacity curve has a range of adjustment options.
e Different presets can be selected from the menu to the top right of
the histogram
e Users can also add or generally manage presets from the menu
e Using the opacity slider to the right users can adjust the overall opac-
ity for all intensities
e Grabbing a point away from the line users can drag the curve left or
right to change the threshold of opacity of the entire curve
e Adding, removing and adjusting points to the line
e To add a point, click on the line
e To adjust a point, click and drag it to chance its position
e To remove a point, hold down the Shift key and clicking on it

For more details on the 4D Channel Setting Panel, please consult the help files.

Remember you can use the FI key on your keyboard for quick access to the help
page on any topic.
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The 4D Viewer makes use of a variety of tools to allow the user to interact
with the volume rendering, such as zooming, panning, flying in and out of

the object, etc.

The main 4D Viewer navigation tools are:

[+ Rotate

Q, Zoom

+* Panning

» Fly-Through

Selection

»!

A Split tool

The Rotation Tool is the default navigation tool of the
4D Viewer. Its primary mode is rotating the dataset by
moving the mouse while holding down the left mouse
button. Right-clicking and dragging or using the
scroll wheel in this mode changes the zoom level.

The primary mode of the tool is zooming in and out
of the dataset by moving the mouse up and down, or
left and right while holding down the left mouse but-
ton.

The primary mode of the tool is moving the dataset
laterally relative to the viewer by moving the mouse
while holding down the left mouse button.

Used in conjunction with the keyboard, this tool al-
lows the user to virtually fly through the object in any
direction and orientation.

The purpose of the Selection Tool is two-fold:

e Left-clicking on Objects or Geometry Objects
allows you to select these objects. Right-
clicking anywhere within the viewer will dese-
lect all objects.

e Holding down the Left Mouse Button or Right
Mouse Button while pointing at a Clipping
Plane allows you to rotate and move that plane
respectively.

This tool helps you split objects that should be two
instead of one.

53
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As soon as you switch to the 4D Viewer the images will be rendered in three
dimensions and you can immediately start interacting with the image.
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1. Click and drag using the mouse in the Viewer to change the orienta-
tion. Dragging the set up and down rotates the object along the Y axis
(horizontal rotation), while dragging left or right rotates the object
along the X axis (vertical rotation). (1)

e To zoom in or out, use the scroll wheel on your mouse or scroll
action on your trackpad.

e Press the Shift key on your keyboard while zooming or changing
the orientation for more delicate manipulation.

2. Switch to the Panning tool to drag the 3D view across the screen
without rotating. The Panning tool can be selected from the Shortcut
toolbar. (2)

e As with the zooming and rotation, use the Shift key while drag-
ging for fine adjustments.
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Because of the almost infinite degree of variation in orientation and zoom
level, the 4D Viewer has several pre-set orientations to choose from in the
Shortcut toolbar. (3)

Q8 BB
-+
[ 2 [y

These buttons allow you to quickly switch to:
=
&

@ Front View - looking at the object along the Y axis

Home View - the default orientation and zoom when images are
first rendered in the 4D Viewer.

d

L

Top View - looking at the object along the Z axis

@ Left View - looking at the object along the X axis

~,= Recenter - Keep the orientation but refocus to the centre of the
vty volume

From these pre-set views, users can proceed to change the orientation as
usual.
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Additionally, arivis Vision4D allows the saving and restoring of Bookmarks.

Bookmarks help you to record interesting views of your data and to save or
share them as needed. They capture the current scene settings (e.g. render
mode and view properties) and store them for later use.

Bookmarks are stored in the metadata of the document and can be shared
by exporting them to a proprietary file format (*.bookmarks) for use with
other sets if needed.
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1. To open the Bookmarks Panel, click on the bookmark icon u in the
Shortcut toolbar or select it from the View menu. (1) Once activated,
the Bookmarks Panel will appear on the left of the viewer.

2. Add bookmarks by clicking on the green + icon in the bookmarks
toolbar. (2)

3. Each new bookmark will appear within the Bookmarks Panel space. (3)



The bookmarks Panel toolbar offer the following functions:
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Bookmarkcs
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Restores the bookmark that is currently selected in the list below.
Alternatively, you can double-click on any given bookmark in the list
to restore it.

Creates a new bookmark from the current view and scene settings.

Updates the selected bookmark with the current view and scene set-
tings.

Removes the selected bookmark.

Allows you to import a .bookmark file, adding all bookmarks con-
tained in the selected file to the bookmark list.

Exports the current list of bookmarks into a .bookmarks file.



When trying to visualise the inner structure of objects, the region of interest
may be obscured by the object envelope. One way to visualise these ob-
scured structures is to virtually fly through the sample for a closer look at
the structures of interest.

This tool is the most versatile navigation tool of the 4D Viewer, offering six
degrees of freedom in motion using a set of keys as well as the mouse.

e To begin using the Fly-Through Tool, select its icon » from the
Shortcut toolbar and click once in the centre of the viewer area using
the left mouse button.

e The mouse is now 'caught' by the viewer and contrary to the other
tools, it is not required to hold down the mouse button for interaction,
simply click the mouse again to release it.

e Moving the mouse while it is caught allows you to look around.

e To move around your dataset you can use the arrows keys on your
keyboard.

e Alternatively you can utilize the more advanced key setup which offers
the full functionality of the Fly-Through Tool as described in the fol-
lowing.

e Use the Shift key together with the movement keys for faster move-
ments.

e Click the mouse again to release it

These are the keys to using the Fly-Through Tool depending on the Input
Mapping.

For QWERTZ or QWERTY keyboards:

e By using the W, A, S, and D keys you can move directionally (similar
to the arrow keys).

e The Space and C keys allow you to move up and down respectively.

e Use the Q and E keys for rolling around the view axis.

For AZERTY keyboards:
e Byusing the Z, Q, S, and D keys you can move directionally (similar to
the arrow keys).

e The Space and C keys allow you to move up and down respectively.
e Use the A and E keys for rolling around the view axis.



Clipping planes are a great tool to reveal the inner structures of objects.

By hiding all the image information on one side of a clipping plane, it’s pos-
sible to reveal objects that might otherwise be obscured by their surround-
ings, without losing the context that the surrounding provides.

Clipping planes can be added or removed with a single click from within the

4D Viewer by using the dedicated buttons in the Viewer Settings toolbar.

Clipping: [l [C] M

The angle of the clipping plane can then be adjusting by clicking and drag-
ging on it using the Selection tool, or by clicking the Alt key while using the
Rotation tool to temporarily switch to the Selection tool.
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The 4D Clipping Panel allows users to change each plane’s visualisation op-
tions independently of the others and to adjust the clipping settings of ROIs

as well.

As with other Panels, right-click in an empty Panel space or select it from

the Window> Panel menu options to activate it.

¥ 4D Clipping

Plane XY Plane XZ Plane YZ ROl
Colored / Transparer v D- [.l]

Postion: (O —— |0 =
Y-Angle: e e— 0 5
Z-Angle: re—— 0 S

Reset orientation

The following additional options are available for clipping planes in the 4D

Clipping Panel:

Show/Hide

Plane check box

Visibility / Rendering

Check this to show the clipping plane and uncheck
it to hide it. This corresponds to the toggles found
in the Viewer Settings toolbar

Changes how the plane handles the image data.

Invisible: show no information about the voxels on
the plane but are transparent to allow visualisation
of everything behind it from the point of view of
the observer.

Textured / Opaque: show the pixel intensity along
the plane as measured in the image but does not
allow the visualisation of anything directly behind
the plane from the point of view of the observer.

Binary / Opaque: as with the textured/opaque
plane, but pixel intensities on the plane are shown
in binary (either black or white).
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Show/Hide

Outline check box

Plane Colour

Clipping direction

Position/Angle

sliders

Reset Orientation

Textured / Transparent: Pixel intensities are ren-
dered with the same opacity settings as the 3D
volume.

Coloured / Transparent: as with the Textured set-
tings, but the plane itself is tinted according to the
plane outline colour.

Click to show or hide the edge outline for the cur-
rent plane

Changes the colour of the outline, and plane tint
when using the Coloured / Transparent rendering.

Shows or hides volume data either side of the
plane front and back faces.

Adjusts the position and angle of the plane relative
to the plane’s axis.

Resets all options relating to the current plane to
factory defaults.
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The Clipping Panel also offers the possibility of clipping around regions of
interest, which can be useful for analysis or to load a higher resolution ren-
dering for a smaller portion of a set.

Clipping regions can be based on a pre-existing 3D segment, or can be
manually selected from within the clipping Panel.

To clip around a region, first open the 4D Clipping Panel and go to the ROI
tab.

To clip from an existing object, select it in the 4D Viewer or objects window
and check the option to Clip on Selection.

¥ 4D Qlipping >
Plane XY Plane XZ Plane YZ ROI

Region of interest
Annotations
Clip on Selection

[ Invert

You can also clip hide everything within the region by using the Invert option.

Note that you may also need to hide the object to show the result either by re-
moving the display or objects or by switching object display to bounding box only.
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¥ 4D Clipping [X]
Plane XY Plane XZ Plane YZ ROl

Region of interest

B =18

Annotations
[] Clip on Selection

Invert

1. To clip to a region, check the Region of Interest option. (1)
2. Click on Edit Region to open the region of interest selection window.

Region Of Interest >

Specify a region of interest.

You can constrain the visible data to a custom region of interest. This allows the 4D Viewer to show
that region using higher resolution data.

X |w | — (89 |
Yo [ | b 53 |

Flanes |1 | M |33 |
2

Feset Apphy QK Cancel

(2)

1. Then, either type in the start and end coordinate for the region in
each axis or adjust the sliders to get a visual feedback in the viewer
of the current selection dimension. (1)

2. Once happy with the selection, click the Apply button then click OK to
close the window. (2)

Note that when using the clipping the software will automatically recalculate the
rendering resolution for the selected sub-volume based 4D Viewer settings pref-

erences.
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3.5. Projection Viewer

The Projection viewer allows users to see information from a 3D model in 2
dimensional flat section by compressing or sub sampling the data. It can also
be used to reorient a set based on the rotation of clipping planes.

The Projection viewer has three modes:

e Projection - Compresses the data from multiple planes into a single
plane

e Orthoslicer - Renders a single slice through the dataset along one of
the three main axes

e Sectional plane - Renders a single slice through the dataset according
to clipping planes or through manual definition of orientation angles

4D Viewer

ZX Slice halfway along the Y axis Oblique Slice

YZ Maximum Intensity Projection over
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The images above show the same sample using the 4D Viewer on the left an
XY projection over Z on the right, a ZX slice along the Y axis and an obliquely

oriented sectional plane.

To activate the Projection Viewer, simply click its icon in the Viewer Types
pane or select it from the View menu options.

[@] B ® i
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1. To create a projection, first select the Projection option from the
Viewer Settings Toolbar. (1)

Projection | Orthoslicer | Sectional plane
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2. Then, select the axis of projection from the Projection scenario
dropdown, and the projection mode (Maximum/Minimum). (2)

_J CJProjection Plane: 36

' Hoizontal: X [ 0| =

o e v [ o

m Projection: ~ Z 1| ==
3D to 2D projections

‘ . X-Y projection over Z ‘

=<

’ X-Z projection over Y

B¢ Y-Z projection over X

The projection mode defines how the data is compressed along the projection
axis. Projection can be done by either displaying he brightest pixel along the pro-
Jjection axis (maximum intensity) or the darkest (minimum intensity). Different
projections modes or more suited to different types of datasets. For example,
fluorescence images are typically best displayed using a maximum intensity pro-

Jjection.

3. Click the Update button to render using the current settings into the
viewing area. (3), (4)

4. To crop the projection to a smaller proportion of the stack, use the
sliders to adjust the bounds in each dimension as needed. (5)

5. Check the Auto-Update box to see the changes applied as soon as
you let go of each slider. (2)

Turn off the auto update if the projection calculation takes too long for very large

stacks or regions.

3.5.2. Ortho Slicer

1. To create an orthogonal slice projection, first select the Orthoslicer
option form the Viewer Settings toolbar.

[Projedion Orthoslicer Sectionalplane]

1. Select the axis of projection from the Projection scenario
dropdown, then click the Update button to render.

66 & arivis
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2. Use the projection sliders to select the slice to display and the
brackets on the Horizontal and Vertical axes to crop to a smaller
section of the image.

3. Check the Auto-Update box to see the changes applied as soon as

3D to 2D projections
’ . X-Y projection over Z |

’ X-Z projection over Y

B Y-Z projection over X

you let go of each slider.

As with the Projection mode, avoid using this option for very large stacks as the
rendering could take a long time.

& arivis
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1. To create a sectional plane projection, first select the Sectional plane
option form the Viewer Settings toolbar.

[ Projection Orthoslicer Secbonalplme]

2. Then, select from the available sectional planes already defined within
the 4D Viewer, or select the manual option to manually define the
position and orientation of the sectional plane.

In any projection mode, you can use the Save As ... button (below the Update
button), to save the resulting 2D plane as a new SIS file or a new Image set
within the current file.

When used in conjunction with sectional planes the Save function can also
be used to reorient the set by saving a complete stack rotated according to
the sectional plane.

You can also use create a snapshot of the current view by going to the Edit
menu and selecting the option to Copy Viewer Screenshot content.

File | Edit | View Data Navigation Objects Analysis
) Undo Update 4D Bookmark Ctrl+Z

Redo Ctrl+Y
8«n  Show History Panel

Copy Current Selection Content

I Copy Viewer Screenshot Content

= n = [N

1M s

This will copy the current rendering to the clipboard and allow you to paste
it into another application (e.g. word processing, presentation).

Note that the option to copy viewer screenshot content is available in all rendering
modes and is a great way to quickly share images for presentations of publica-
tions.

See section 3.7.1 for more info on the this function.

& arivis
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3.6. Splitview

The split view allows users to visualise multiple images simultaneously,

whether these are different renders of the same image or different Image

sets from the same set.

Note that the split view can only work with different Image sets or image
regions of the same document opened with the same Viewer window.

Visualising images from different documents will require that they be im-
ported into the same SIS file first.

4p Multipos_488_633_20X_MP_sample.sis* - 3 Viewers - arivis Vision4D 3.0.0 x64 Betab - o X

PP v BIACW R 2N ARDGWE E6 &6

EIEIC] ‘IB\M-: Maamum intensty ~ (] Objects:  Sutace

GPU: NVIDIA Quadro M1000M, Resolution: 1024x1024x38 (100%), Cached time points 1/1

- View B [X][2] 6] cipping [ [ W

File Edit View Data Navigation Objects Analysis Bdras Window Help Workspace Layout ~

X

+

1. To change the numbers of viewers in the Viewing Area, click on the
split view button corresponding to the number and layout of viewers

you want. (1)

& arivis
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Users can switch back and forth between any viewer configurations at will.

Single viewer

Two viewers, split left/right
Two viewers, split top/bottom
Three viewers side by side
Four viewers rectangular grid

Six viewers rectangular grid

EEEENENC

Nine viewer rectangular grid

Once you have multiple viewers displayed you can set the view for each in-
dividually. Each viewer can be adjusted individually by selecting it. The active
viewer is identified by the title bar (see the middle viewer in the screenshot
above).

Simply click within on the viewer’s title bar or body to activate it, then change
any of the parameters as required (change view style, Image set etc.).

Linking viewers is a great way to compare between Image sets within a file
or between rendering modes for a single Image set.

To ensure that the views match each other in terms of orientation and posi-
tion, it is possible to link all the viewers together and arivis Vision4D will
automatically adjust each viewer to match changes made by the user in any
one viewer.

To enable linking of viewers, click the chain-link icon at the bottom left of
the Viewing Area. (2)
To disable linking, click on the crossed out chain-link icon in the bottom left
of the Viewing Area.

=2 = Link subviewers

#=

Unlink subviewers

C arivis
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Clicking on the drop-down arrow to the right of the linking button gives

additional options regarding what aspects of the subviewers should be syn-

chronised.

[

o
[eJs]

Link Image Sets

Link Planes

Link Time Points

Link Zoom

Link View Area

Link 3D Position

Link Channel Visibility

Link Selection

GP Link Object Coloring

The example below shows three different Image sets from the same SIS file,
each in the 4D Viewer with linked 3D positions. The central viewer is the
active viewer as can be seen from the title bars.

4p Multipos_488_633_20X_MP_sample.sis* - 3 Viewers - arivis Vision4D 3.0.0 x64 Betab

File Edit View Data Navigation Objects Analysis Bdras Window Help

GPU: NVIDIA Quadro M1000M, Resolution: 1024x1024x38 (100%), Cached time points 1/1

E O n BAPWRE 2N AR DalE B€d8

- view & [&] 2] <] ciopins: B [ W

- o X

Workspace Layout ~

hoA

X

+
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3.7.Sharingimages

arivis Vision4D provides a range of tools to share the visual insights that can
be gained from manipulating the data outside of the software by enabling
the export of high resolution animation movies and snapshots.

Animations can render changes in viewing angle, zoom level, position and
visibility of clipping planes and various rendering options (e.g. transparency,
black/white levels).

In any most viewer types (2D/4D/Projection), you can create a snapshot of
the current view by going to the Edit menu and selecting the option to Copy
Viewer Screenshot content, or click on the camera icon @ iy the shortcut
toolbar. This will copy the content of the current viewer at screen resolution
to the clipboard and allow you to paste it into another application (e.g. word

processing, presentation).

File | Edit | View Data Navigation Objects  Analysis

e |V l'Jndo Update 4D Bookmark Ctrl+Z g |é|
J 7

8« Show History Panel b
m l@ Copy Viewer Screenshot Content lt —

This tool is effectively a screen copy that uses the current screen display
mode and resolution and can only be used for a single view and time point.

For more flexibility and higher resolution options, please see the snapshots and
movie export options below.

To export a single point of view with a specific rendering, including decora-
tions (objects, clipping planes), you can use the High Resolution dialog.

Whereas the arivis Vision4D rendering engine may load lower resolutions to
enable the software to render 3D objects quickly enough to be interactive,
the snapshot tool can load as much image information as can be displayed
at the user’s selected output resolution, resulting in much higher resolution,
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publication quality images. Because the snapshot tool loads a lot more in-
formation, the process of rendering these high resolution images is com-
paratively much more time consuming.

To create a high resolution snapshot, go to the View menu and select the

& in the

shortcut toolbar, this will open the High Resolution Rendering window.

High Resolution Image option, or click on the Camera icon

High Resolution Rendering X
Image Resolution: Full HD, 1080p (1920x1080) ™
1920 =-| [1080 : e
Data Resolution: O
Zoom: 94.0% —
Resolution 1955 x 1932x 2147
Memory: 8,192 MB
Lo

Ul and Font Scaling: | Regular

100 =

Firish Cand

1. Choose the image resolution (1), this will define the size of the
output image.

2. Choose the Data Resolution (2), this will affect the quality of the
output image. A low resolution means faster loading and pro-
cessing time but reduced quality while a high resolution will in-
crease the loading and rendering time and the quality of the result.
The data resolution is colour coded according to the size of the
dataset and the amount of memory available.

Data resolutions within the green range of the sliders can be loaded into the video
memory for very fast rendering.

Data resolutions within the segment will fit within the system memory for
fast rendering.

Data resolutions in the red segment will not fit in either video or system memory
requiring occasional reloads and causing slow renderings.

& arivis
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3. Click Finish to confirm your selections and the software will render
the image as selected and output the result to the screen. You can
then save the image if satisfied with the results. (3)

& arivis



The storyboard is an extension of the 4D Viewer through which users con-
figure animations to be rendered as a movie for exports. It works through
the concept of adding, removing and arranging “keyframes” that are specific
rendering of the 3D model, and then interpolates between those positions
to create an animation.
Like a Bookmark, a key frame contains the following properties from the
current scene:

e Time point from dataset

e Camera position and rotation

e Channel visibility and opacity

e Clipping planes and their various properties

e Object visibility and opacity

To open the storyboard, click on the Storyboard icon B3 in the Shortcut
toolbar. (1)

4y nntiig50ssis* - 4D Viewer - arivis VisiondD 3.0.0 x64 Betab o X

File Edt View Data Navigation Objects Analysis Extras Window Help Workspace Layout +
LA BALW R 2L NS AR aldici &6 & 6

@40 | Plane: 14 | 1742

J
"
=
L
= |
" .
=
-
o *
~ 4D Opacty Settings L
™ B
3 itensty — Opacty 10383
Mapping: | Intensty v [ invent
+a ta L4 5|z 0:00.00 / 0:00.00 (g x
L ~ 4D Cipping =
Plane XY Plane XZ Plane YZ RO
& [invisble vO@E mE
4 Cp Voume Data £ Clp Segments
ston
“ XAnge ——
-
» 0 Zhnge
EE0 7&1‘*«;— = Clomar sawe | View B [A]&] ] Coprins: M [0 M ° P i

GPU: NVIDIA Quadro M1000M, Resolution: 770«760x845 (37%), Cached time points 0/1

The Storyboard Panel will then open at the bottom of the workspace (2) and
is initially empty.

Once the Storyboard is opened, simply add, remove or otherwise rearrange
keyframes to define the animation trajectory.



+8 ta ¢ 0:00.00/ 0:00.00 & - x

+@ Add Keyframe
iy Add Sequence

2. To add keyframes to the Storyboard, start in the 4D Viewer by setting
up the details of the orientation and view that you want to display in
your animation sequence.

3. Then, click the Add Keyframes link in the Storyboard, or click the Add
Keyframes icon from the Storyboard toolbar.

4. Modify the rendering of your 3D volume (orientation, zoom, map-
ping...) and add more keyframes as needed. Each new keyframe will
be added to the end of the existing keyframes in the storyboard.
Snapshots of the keyframes renders will appear in the Storyboard.

arivis Vision4D can automatically generate sequences of motion, like rotat-
ing the 3D model through 360 degrees.

i x \ i) x ) x ) x
i
|
CCR~ I E0WB CCR~ I CCR~ R
0:00 (+0:03.34) 0:03.34 (+0:03.33) 0:06.67 (+0:03.33) 0:10

1. To add a sequence, click the Add Sequence link in the storyboard

or the add sequence icon &8 in the storyboard toolbar. This will
open the sequence definition window.
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Add Keyframe Sequence X

Specify rotation and time progression

Duration (sec) 10.00 :7
[/] Create Rotation (cument view)
Orientation (@ Horizontal () Vertical
Degrees 360 o
] Invert Rotation
] Use Time Progression
Time Points |1 d f 157

Addiseq.lmne Cancel

2. Select the sequence Duration; this is the time it will take in the
rendered movie to progress through the sequence. (1)

3. If you want to rotate the 3D view, click to check the Create Rotation
check box and define the rotation options. (2)

4. If you want to add time point progression (playback through time
time points), check the Use Time point Progression check box.

5. Use the sliders to select the first and last time point in the time
point progression. (3)

Note that the time point progression option is only available for Image sets that
have multiple time points and can be used in conjunction with the rotation or on
its own.

6. Click the Add Sequence button and the software will automatically
create all the interstitial time points required to render the se-
quence as selected. (4)

Note that for a rotation through 360 degrees, four key frames will be created.

77
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If a keyframe has been added in error, or is no longer needed, you can delete

them by clicking on the cross icon X onthe top right of the key time point
in the storyboard.

1. To modify a key time point, select it by double clicking on it in the
storyboard, then adjust the rendering as needed in the viewer.

2. Click on the replace key time point icon 4T on the top left of the key
time point in the storyboard.

3. To change the order of the animation sequence, click and drag the

keyframe you want to move to the preferred position within the sto-
ryboard.

Every key time point (except the last one) will have a transition to the next
key time point. You can specify how the individual key time point properties
will be animated during the transition to the next key time point.

4. To edit animations presets, adjust the options as required by selecting
the keyframe you want to modify and changing the parameters in the
keyframe options.(4)

Please refer to the manual for the complete run down of the time point
transition properties.
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Throughout the process of creating and editing your animation sequence,
you can use the playback buttons at the top of the storyboard to review your

work.

The software will execute a fast render of the keyframes and transitions to

play through the sequence in “real time”. Once you are satisfied with your

animation sequence, you can create a high resolution rendering of your

movie as a movie file that can be imported in most media players and

presentation software.

. . . L T
To export your animation, click on the Export movie icon B in the story-
board toolbar, which will open the export window.

Storyboard Movie Export

Movie Export Settings

Specify the file name, video format and overday options for the movie

Video Resolution: 19201080 (16:9)

Framerate: 30 FPS

Save Movie In same folder as dataset

D:\Demo Data\Navigation ...\Sea Urchin
File Name nnt_iig50-movie mp4 |
Video Format: MPEG4

Data Resolution: — )
Zoom: 37.3%
Memory: 512 MB
Ul and Font Scaling: ' Regular

»

100
Timestamp Color:
Timestamp Font: Set Font...

Timestamp Position;  Disable

Resolution: 776 x 767 x 852

Record

Cancel

X
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1. Set up your export options as needed by choosing a name and export
location, video format, resolution, frame rate, and the render qual-

ity.(1), (2), (3), (4)

As with the high resolutions snapshot tool, the data resolution slider’s color
reflects the amount of memory required to render individual time points in
the animation.

When the slider is Green, individual time points can be processed in the
video memory for very fast rendering. When it will use system
memory for fast rendering (though slower than when using video memory),
and when Red will not fit in either causing occasional reloads and slow ren-
derings.

Avoid unnecessarily high render quality settings to save time in the ren-
dering process.

2. If so desired, you can choose to display a time stamp in your exported
movie file by selecting your preferred option in the Timestamp Posi-
tion droplist box. (5)

3. When ready, click Record to create and save your movie to the selected
location.
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4.Ilmage processing and analysis

Image processing and analysis allows the user to reveal the information con-
tained within an image. This includes a range of tools and techniques to
produce qualitative and quantitative data and generally falls under two cat-
egories with significant overlap: image enhancements and data analysis.

Image enhancement tools generally have two intended results, to make spe-
cific parts of the image information more easily visible and to facilitate the
analysis.

arivis Vision4D offers a range of tools, some of which are optional, for image
analysis and processing, details of the use of these optional features are not
covered in this guide. However, included in the base package of arivis Vi-
sion4D are a range of tools for image processing for image transformation
and enhancements.

& arivis
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4.1. The Filter Gallery

The Filter Gallery provides an interface for selecting, previewing and applying
filters to an image.

To open it, go to the Analysis menu and select the Filter Gallery-option.

Filter Gallery o X
m\(‘ & & @ Available Fiters Fiter Region
Preview for plane:1871, frame:1, x:700, y:720, wicth:630, height 636 )= Region: | Current plane/frame. v
Denoising o) XY: 0.0.2080.2076 v|
Biateral Fiter B
P 1871
Curvature Arisotropic Dffusion Fiter enes J
Curvature Fow Fiter Frames: [T ]
Discrete Gaussian Fiter T
Gradient Arisatropic Difusion Fiter
Mean Fter Fiter Description
Median Fiter Biateral Fiter

Patticle Enhancemert Fiter (2D)

Blurs an image while preserving edges. This
Edge Detection fiter blurs an image using both domain and
range neighborhoods. Poxels tha are close

C: Filt

esl: s to a poxel n the image domain and simiarto
Canny Fiter (Automatic Thresholding) a pixel in the image range are used to
Simple Edge-Detection Fiter calculate the fitered value:

Enhancement
Background Subtract Fiter
Background Subtract Fiter (Adaptive)
Background Subtract Fier (Auto)

Convolution Fiter
Improve Sharpness Fiter ?
Richardson-Lucy Deconvoluton Fiter

Simple D e

Simple Shj
Unsham cal Mean Subtrac,

Fitter Properties
Smoothing Radi 5

Intensity
Adaptive Histogram Equalization Fiter
Invert Fiter
Local Threshold Fitter
Normalize Fiter Intensity Range
Sigmoid Fiter Specify the similarity (how close pixels are)in
the intenstty range.
Threshold Fitter

Threshold Fiter (Auto)

. S CTR v

The Filter gallery is divided into three sections:

e The Preview area - where users can preview the effect of filters on the
image. (1)

e The Available Filters list - where users can choose what type of filter
to apply to the image. (2)

e The Filter Parameters - where users can adjust the region of the image
to apply the filter to and the various parameters related to the chosen
filter. The filter parameters area also includes a filter description for
the selected filter, and an explanation of the effect of the selected
filter parameter. (3)

To preview a filter, first select it from the list of available filters. The available
filters are sorted into the following categories:

e Denoising - these generally work by blurring small features. Some
specifically avoid affecting edges while others use local variance to
affect those pixels only within a certain threshold of the local inten-
sities.

e Edge Detection - these detect gradients in the image and highlight
their locations.
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e Enhancements - these generally attempt to process the image so that
the results look closer to the assumed real data assuming perfect con-
ditions. For example, background correction filters estimate what the
image would look like without a sample in the optical system to cal-
culate what an image of the sample would look like with perfectly even
illumination.

e Intensity - mostly affect pixels based on their intensity within the gen-
eral context of the image rather than their immediate neighbourhood.
For example, threshold filters analyse the image to identify a thresh-
old to differentiate between what some consider objects and back-
ground.

e Morphology - Filters that look to enhance the image by using the
shape of structures within the image.

Once you’ve selected a filter, its description will appear on the right, with the
parameters available to tune its effects, and a preview will appear on the left.
The preview can be modified to show the results on the whole image zoomed
to fit, or on the central region at 1:1 screen pixel to image pixel ratio.

The preview window can also be split left/right top/bottom with before/after
renditions of the image.

For a full run down of each filter, please refer to the help files.

Remember you can use the FI key on your keyboard for quick access to the
help page on any topic.
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4.2 The Transformation Gallery

The Transformation Gallery is a collection of tools for image transformation
excluding filtering. It is found in the Data menu.

Data Transformation Gallery o X
W] t2 w4 [+]% [F]s | O svitch Projection automatically | Preview Qualty: Medium stk N T ot Source
Preview showing Transiomation Result ’ = Image Set | VoxelResul (defaul) v
Color Bonds [0.0.771.75%6 ]
Change Pucl Type
Planes
General
- Time Points[1
Fipping Channels
eeacie P 303 4m:y:3.03 m; 2303
Swap elsize  x: um;y: m; z: n
Beomiy Pxelype 165
Channel Shit Rt
Dit Corection
it Storage  New Image Set
Advanced Geometry Bounds  0.0,771.756
Perspective Projection Planes 1561
Shearing
Frames 11
- Channels 11
Pxelsize 303 m:y:303 m: 2303 m
L Est Sze  62369MB
]
Crop Desciption
Alows a crop ofthe deta and provides smpler cortrols for defining the desired cropped
nge
Asthis transfomation updates the source range accordingly, & can be used as afirststep
Crop Propettes
XBounds U e
0-771
YBounds H U e
0-75
Planes D [
1-561
Tme 4y
- u ﬁ
. Heb Reset oK Cancel

The transformation tools are generally classified under colour management
tools, general rearranging of the dataset and geometric processing (1).

As with the filter gallery, users can choose what portion of the dataset to use
as an input source, under the Source section of the window (2), but also have
the option of choosing specific output destinations for the result of the op-
erations (3). Depending on the chosen operation, the optional parameters
for that operation are available in the bottom right of the transformation
gallery window (4). While changing the parameters of the chosen operation,

users can preview the results within the window’s viewer and change the
preview options for the preview in the toolbar at the top of the viewer (5).

e Change pixel type is used to convert the image set from one bit depth
to another. In many cases images are acquired using instruments that
output the data in high bit depth, while most displays are only capa-
ble of displaying 8bit of information. In most cases, the display con-
version is done automatically by the imaging application, as is the
case for arivis Vision4D, but some application require 8 bit data. By
default the change pixel type operation takes the current display
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range as the input range and the user then selects what bit depth to
convert this range to.

Crop is used to reduce the dimension of the dataset. Cropping can
be done in any of the available dimensions (X, Y, Z, time), with the
selection of the channels in the input for the elimination of unneces-
sary channels. The bounds of the crop can be defined using the slid-
ers or by dragging the anchor points in the viewer.

Flipping is used to invert the direction of a specified dimension. This
can be useful in many cases where for example the user would like
to compare images captured using an inverted microscope against
images captured on an upright, or comparing symmetrical samples.
Flipping can be done in any of the available dimensions (X, Y, Z or
time)

Please check the help files for details of each operation.

C arivis
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5. Manual Measurements

Arivis Vision4D includes a range of tools for manual and automatic segmen-
tation of images. While most of the automated analysis tools are part of the
analysis pipeline and are covered in our analysis manual, some tools are
available in the base package to define or detect objects and extract meas-
urements from them. For a more comprehensive overview of the analysis
tools in arivis Vision4D and the Objects window, please consult our analysis
guide.

In the base package of arivis Vision4D users can create objects in either one
of three ways outlined below.

As objects are created they will also appear in the Objects window where
users can select which features of the object to collect, how the objects
should be displayed and also access some statistical analysis tools.

C arivis



87

arivis Vision4D Basic Guide

9.1.The Objects Window

Objects defined on the image appear in the Objects window. The object win-
dow opens automatically when using automatic segmentation tools but can
be opened manually by clicking the B3 icon in the toolbar.

4 Objects — O X
Document Analysis = Filter 2 Single | (5 Dril Down = Spit » Colors Visibility Charts ¥
= Filter @ Clear || o Features.. @8 Goto  Im/Export... ~
Type: Name Mean, Intensities #1 Volume, Volume (pm? VoxelCount, Volume Sphericity ~
Al o E Segment # 157187 [CEE) 268.000 28 0624
oo Segment # 162.762 479.000 479 0.5%
1] Gurent Plane ] Segment .. 157.164 244,000 244 0617
T3 Curret Tone Pairt ¢ Segment # 24135 90.000 90 0615
[¢) Segment # 178371 143,000 143 0580
o= il [+ Segment 4. 202536 274,000 274 0554
2 ] Segment & 201.033 276.000 27 0617
Chromosomes @ Segment #.. 180.103 87.000 87 0601
S 5] Segment .. 437,500 72.000 72 0.598
] Segment #.. 303316 57.000 57 0.568
] Segment #.. 176.426 726.000 726 0628
Q Segment .. 174,550 129.000 129 0605
] Segment 2. 224923 364,000 364 0553
[ Segment #.. 206.370 100.000 100 05635
&) Segment #.. 238,000 2000 2 0.768
] Segment #.. 201.195 788.000 788 0618
] Segment #.. 132874 380.000 380 0625
&) Seqment # . 419606 33.000 13 0607 v
ltems: 3,711

Once opened, the Objects window can display a range of information and
tools to facilitate the interpretation of the object data.

The main part of the Objects window is the Objects table displaying all the
features of object. Selecting an object in the table selects it in the image
(double clicking on it will display the plane and time point where the object
first appears), and selecting an object in the image also selects in the Objects

window.
But the Objects window is highly customisable.

First, users can choose which features to display in the table by clicking on
the Features... button to open the Features dialog.

& arivis
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Select Features - O X

Group by: ‘ Category | Type 1) Clear Selection

P
= r-
[C]Children Ids
i~[JChildren Names
] Color
[
i[JNumber of Children
[ ]Parent Ids
I:I Parent Names
[ Tags
Type
=-[JCommon
. @[J2D Oriented Bounds
i @{_]Bounding Rectangle
. @{_]Bounding Rectangle (Pixel)
i @{_]Center of Mass (Bounding box)
i @ JCenter of Mass (Geometry)
- []Plane
i @[ Time Point
=-[]Polyline
[Jangles
[CLength
i~[JLengths
[ ]Point Count
{ @{_]Polyline Displacement
=[] Segments
i @ ]Center of Mass (Intensities) #1
#1-[ ] Hole Statistics
= [Jintenstties #1

[IMin e
5 features selected

Custom Features... Cancel

Some features are common to all object types, while others are specific to
polylines, segments or tracks. To select a feature and add it to the table, tick
the box next to it.

Features will appear in the Objects window on the same row as the object
they belong to and scrolling the window to the right or left will reveal addi-
tional columns if they can’t all be displayed within the width of the window.

Feature columns (2) appear in the order they were selected but can be re-
ordered by dragging the title of the column to the preferred location.

Likewise, objects can be sorted alphanumerically by a single click on a fea-
ture column title. Clicking again will change the order from ascending to
descending order or vice versa.

The content of the Objects window can be exported by clicking on the
Im/Export... button.

Additionally to the objects table, users can enable or disable panels to adjust
the colour or visibility of objects, or to display graphical charts of distribution
(3).
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For additional details of the Objects window and its many features, please
check the help files or consult the arivis Vision4D Analysis Guide.

Remember you can always access the help files for the active tool by pressing the
FI key on your keyboard.

& arivis
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9.2.Placing Objects

Defining simple three-dimensional objects can be done by placing them on
an image. To access this tool, click on the Place objects icon D in the
Shortcut toolbar, then select what type of object you want to add to the im-

age.

These objects are relatively simple and can be one of the following types:

wH Spheres

A 3D object. The width and height of the sphere is defined
by click and dragging on the image, the depth of the ob-
ject is calculated accordingly.

A single pixel object. Click to add marker points. Markers

® Mark
arker have no width, height or depth a define a single pixel.
1 Reqi A 2D object. Click and drag on the image to define the
i Region width and height of the region.
A 3D object. Click on the image to add point. Go up and
- Polyline down through the planes as you go to follow features

through the depth of the image.

Please check the help page for additional information.

Remember you can always access the help files for the active tool by pressing the

F1 key on your keyboard.

& arivis
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5.3. Draw Objects

While placing objects on an image is relatively, the complexity of the objects
that can be defined that way is somewhat limited. Drawing objects on the
image can be used to create more complex 2- and 3D objects. This tool can
be used to define completely new objects or modify existing ones as needed.
Generally speaking drawing objects works by defining the outline of objects
on a 2D plane then going up and down through the stack as needed, adjust-
ing the outline of the object as needed until the complete object is outlined.

To activate it, click on the Draw objects icon % in the shortcut toolbar and
the Draw Objects toolbar will appear.

| 4 nnt_iigS0ssis - 2D Viewer - arivis VisiondD 3.0.0 x64 RC2 - o

s o hOQAM I®@NS AB POOR @
R0l =0 X @ New @ © [ Now Holes Brush Radus 0 %

&
(@@ i ||| Sow (JScalebar L10becs | [] inepoise B e 102

File Edit View Data Navigation Objects Analysis Btras Window Help Workspace Layout ~

1. By default, the brush tool % will be activated and users can simply
drag and drop the brush on the image to define the outline of the
object in the current plane.

2. To remove unnecessary parts of the objects, use the right mouse
button to erase portion of the outline using the brush, or select the
erase tool @ from the toolbar.

3. As the user navigates up or down through the stack a shadow of the
object outline will appear shaded white. Using the brush or erase tool
on this shadow will confirm the presence of the object in the current
plane and the outline will turn blue. Correct the outline as required.

4. Outlines of the same object define over non-contiguous planes will
automatically be interpolated through interstitial planes and appear
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as blue dashed regions. These can be corrected using the brush or
erase tool as needed.

Outline of an object defined in the current plane.

Outline shadow in a plane currently not included as
part of the object.

Outline of an object interpolated from outlines de-
fined both above and below

5. Proceed up and down through the whole depth of the object, adding
or removing from the outline as needed until the object outline is
complete, then validate your results by clicking the Finish icon ﬂ, or
click the Cancel button & to discard changes.

As mentioned previously, rather than define a new object, the Draw Objects
tool can also be used to correct existing objects. In that case the user should
start by using the Select Object button ® to first activate an object for ed-
iting and then the brush and erase tools can be used as described above.

Along with using the brush and erase tools to define the object as described
above, users can also use an ellipse of polygon to define the outline on the
active plane. In either case the brush and erase tools can still be used to
further amend the outline if needed.

Please check the help files for more information on the draw object tool and
additional options available.

Remember you can always access the help files for the active tool by pressing the
F1 key on your keyboard.
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9.4.The Magic Wand

While all the object definition tools above are purely user defined, meaning
that the actual content of the image is irrelevant, only the user’s interpreta-
tion and interaction defines the size and shape of the object, some objects
can be defined relatively quickly using a simple threshold and the Magic
Wand. The Magic Wand works by defining a search region within which to
detect objects and then performing a simple threshold based segmentation
to identify objects from groups of pixels within a certain range of intensities.
Unlike the Place Objects and Draw Objects tools, the Magic Wand can work
both in the 2D and the 4D viewer.

To activate it, click on the Magic Wand icon "N in the shortcut toolbar.

In either case, whether working in the 2D or 4D viewer, once activate the
user must set up the tolerance and type of objects to be identified. The tol-
erance sets the intensity threshold tolerance based on the object type. When
the user clicks on the image to detect an object the magic wand will take the
intensity of the pixel selected and, depending on the object type, set the
inclusion threshold as follows:

= +*@Bright Objects: All pixels with the same intensity value - tolerance and
higher than the selection are added to the object.

= ©¥Dark Objects: All pixels with the same intensity value + tolerance and
lower than the selection are added to the object.

=  ™Tolerance Range: All pixels with the same intensity value + tolerance
are added to the object.

This means that in the case of a user looking for bright objects with a toler-
ance of 50, if the user were to click with a pixel with an intensity of 128, the
object would include all pixels within the region with an intensity of 78 or
more.

The magic wand can be set up to work on all channels of a multichannel
image, or on individual channels as needed by clicking on the appropriate
button in the Magic Wand toolbar.

Details of how the Magic Wand works within the context of the 2D and 4D
viewer are below. Please check the help files for additional details.
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When used in the 2D Viewer, the magic wand works by clicking and dragging
a selection box around the object the user wants to identify. The depth of
the box is calculated automatically based on either the width or height of the
selection, whichever is highest, and extends evenly above and below the
current plane. The width, height and depth of the search box are displayed
underneath it (units are pixels). With the selection box drawn around the
object, the user then clicks on a pixel within the object and the magic wand
will identify the complete object based on the intensity of the pixel and the
tolerance.

Additional objects can be identified by clicking on them without the need to
draw a new selection box each time as the last dimensions will be used. If a
new smaller or larger selection box is required, the user can click and drag
a new region around the object and proceed as before.
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When used in the 4D Viewer, the magic wand is used in much the same way
except for the definition of the selection box. To selection box is positioned
in the depth of the volume according to the opacity settings set in the 4D
Channel Settings and the first opaque pixel in the axis of the mouse cursor
position. To adjust the size of the selection box the user can use the mouse
scroll wheel or trackpad scroll gesture.

Once the selection box is defined, the user clicks on the image as before and
the segmentation is carried out.

In the snapshot above, the object in blue has already been detected. The
object in white is the last detected object, which is also the currently selected
object. The empty box behind them is the current selection box centred
around the pixels the mouse cursor is pointing to.
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6. Saving and exporting images

Once you have made changes to an image, whether these only affect the
visualisation or include more significant changes like masking, creation of
objects, or filters, it is necessary to save your images to preserve your work.

Several options are available depending on your future intended usage of the
image data.

The import process automatically creates a SIS file, but the user must choose
whether to keep or discard this file when closing. Note that if you do not save
your file when closing, the entire import process will be necessary and all changes
will be lost the next time you want to open these images.

6.1. Saving images for use in arivis Vision4D

If the images are to be reopened within arivis Vision4D then images should
always be saved in the native SIS format.

Files saved in this format will maintain all aspects of the visualisation (e.g.
LUT adjustments, colour scales), any changes to the metadata (e.g. pixel
size), but can also include analysis pipelines and objects.

To save an image in the SIS format, simply go to the File menu and select the
Save option or press the Ctrl-S key combination on your keyboard.

Note that the option to save images is only available if changes have been made
to the image since it was opened or created and will be greyed out in the file menu
otherwise.

6.2. Saving images for use in other imaging packages

Having processed an image set within arivis Vision4D, users may wish to
export those images to other imaging packages that do not have support for
the SIS file format.

If that is the case, you should use the export function to save the image to a
standard image file.

arivis Vision4D can export files to a variety of formats, including TIFF, PNG,
JPEG, AVI and more depending on the needs.

To export an image to another format, go to the File menu and select the
Export option. You will be presented with the Export window where you can
select what type of export you want to use.
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If you wish to export the images for inclusion into text documents, posters
or presentations, you should use the Movie or Multi-format Exporters.
If you want to export the images for analysis in another package, you should

i* Export >

Select one of the available exporters.

Available BExporters:

E-[= General
-1y Movie Exporter
-1y Multiformat Exporter
-y Sis Stack Exporter
-1y TIFF Exporter

Cancel

use the SIS Stack or TIFF exporters.

The Movie and Multi-format Exporters both offer the option to save the im-
ages with objects written to the pixel data so that they can be visible in any
software package that can display the images.

The SIS File Exporter and TIFF Exporter allows to export images at their native
bit depth with the metadata to ensure data integrity, though bear in mind
that not all imaging packages that open TIFFs look for the same metadata in
the same structure which may cause some slight problems in the case of
calibrations for example.

For full details of each exporter, please refer to the help files.
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Remember you can use the F1 key on your keyboard for quick access to the help
page on any topic.
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7. Example workflows

Please download the demo images from here:

http://demodata.arivis.com

7.1.Import atime series

Use the images in Demo Data\Ilmports\Time Time points.

1. Go to File> Import and navigate to the Time Time points folder. Select
all the image files contained within and then click Open.

2. Select the source folder as the destination and select the Images as
Time points import scenario and click OK.

7.2. Import and rearrange a dataset with a complex file structure using
pattern matching

Use the images in Demo Data\Imports\Complex.

1. Go to File> Import and navigate to the Complex folder. Select all the
image files contained within and then click Open.

2. Select the source folder as the destination and rename the file to Spin-
dle, then, select the Custom Import option from the import scenarios
and click OK.

3. Go to Selection> Pattern matching to open the Import Pattern Match-
ing window.

4. Change the Pattern to spindle%c_P_S%i_S%i_T%f_Z%p_C%c, this will en-
sure that first two numbers in the file name are ignored, the number
next to T corresponds to the time point, the number next to Z corre-
sponds to the plane, and the number next to the C corresponds to the
channel. Click the Refresh button next to the pattern name to check
that the allocations are correct.

5. Click OK to confirm and close this window and return to the Manual
Import Mapper window.

6. Check that the save location and image allocation is correct then click
OK to complete the import process.
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7.3.Import and rearrange a complete set with tiles

Use the images in Demo Data\Imports\Mosaic Tiles

1.

Go to File> Import and navigate to the Mosaic Tiles folder. Select all
the image files contained within and then click Open.

Select the source folder as the destination and rename the file to Tile,
then, select the Tile Sorter option from the import scenarios and click
OK.

Once the set is imported the tile sorter will open. Set the order to
Straight and Rows. Make sure that the starting position is set to Top
Left.

Set the number of Time points to 1, Planes to 1, Columns to 25 and
Rows to 26.

Zoom in to 100% at the boundary between four tiles within the tissue
section and adjust the displacement and overlap until satisfied that
the images match.

Click Create Stitched Planes... to open the Stitch Tiles Dialog.

Set the output to New Image set and leave the rest of the default op-
tions unchanged.

Click Finish to confirm and stich the tiles according to the previously
selected parameters.
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7.4.Create an animation to reveal structures of interest

Use demo set “Sea Urchin”.

1.

10.

11.

12.

13.

14.

15.
16.

17.
18.

Go to File> Open and select the Sea Urchin data set into arivis Vi-
sion4D.

Use the Viewer Types switch on the left of the Viewer Settings toolbar
to switch to the 4D viewer.

Right-click on the colour scale to switch the color to the rainbow
scale.

Switch the rendering mode to Volumetric from the workspace toolbar.
Use the sliders on the color scale to adjust the transparency of the
black level and the threshold of the volume surface.

Use the Home View icon from the Shortcut toolbar to reset the orien-
tation to the default orientation.

Click on the Storyboard icon I in the Shortcut toolbar to open the
Storyboard.

Add the current orientation as a key time point to your storyboard.
Use the fly-through mode to navigate towards the sample so that you
are facing the “mouth” of the object, then add this orientation as a key
time point in the Storyboard.

Use the fly-through mode to navigate to the centre of the object and
add this view as a key time point in the Storyboard.

Use the fly-through mode to rotate the view through 180 degrees and
reverse out of the object then add that view as a key time point in the
Storyboard.

Rotate the object so that you are viewing it ‘side on’ and add another
key time point to the storyboard.

Add a clipping plane to the 4D Viewer and orient it so that it bisects
the object. Then, adjust the position so that it no longer cuts the ob-
jects and add another key time point.

Move the clipping plane back to its bisecting position and add a final
clipping plane.

Click the Export Movie button.

Set the movie resolution to 1280x720 and the data resolution to the
last green setting before it turns yellow.

Set your export location then click Export.

Try importing your movie into a presentation or playing it back on
another computer.
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Glossary

This defines the degrees of variation between the
minimum and maximum intensity values in the image. Typically, this
is dictated by the acquisition device used to generate the images and
is stored in computer systems as a number of ‘bit’. Higher bit depths
have more degrees of variation but require more computer memory
for processing and storage. An 8bit image stores values between 0
and 255 for each pixel and each pixel requires 1 byte of memory for
storage and processing. A 16bit image stores values between 0 and
65535 for each pixel and requires 2 bytes of memory. Note that when
talking about colour images the usage of “24bit colour” is common,
but what is usually meant is 8bit per channel.

: Bookmarks are a record of the current visualisation
parameters for your data. They capture the current scene settings
(e.g. render mode and view properties) and save them for later use.
Bookmarks are stored in the metadata of the document and can be
shared by exporting them to a proprietary file format (*.bookmarks).
Bookmarks can be transferred between different data sets and instal-
lations of the software.

The coordinates required to define the location of
each plxel in a set. The SIS file supports the following dimensions:

This dimension is used to contain all the other
dlmen5|ons relating to a discreet sample. Multiple Image set
can be used to contain different wells in a plate, or different
states of a Image set (e.g. as the result of a filtering opera-
tion), or different components belonging to the same data
set.

The channel dimensions stores the different modali-

ties or colours of a set. It is most useful in fluorescence mi-
croscopy where each fluorochrome is stored as a discrete
monochrome channel and can be displayed independently of
the others or overlayed to show the correspondence between
channels.

: The time element of a series. Each time point
is a different time point. The time point information is im-
portant for tracking operations and monitoring changes over
time.

A 2-dimensional matrix of intensity values for all

points at a specific depth position in the sample.
(of objects): Features are calculated characteristics for Seg-
ments/Tracks/Objects (they are calculated and are only available
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when you do analysis operations), often referred to as measure-
ments.

A document containing data that can be shared, cop-
ied or deleted from the Windows File Explorer. Files can typically be
opened and edited within dedicated applications. Files that can be
opened in arivis Vision4D can be classified in two categories:

Files that are created and read by arivis Vi-
sion4D. These files are labelled with the extension .SIS in the case of
image files, for ‘Single Image Stack’. This type of file enables the
arivis arivis ImageCore technology at the heart of arivis Vision4D.
Non-native files must first be imported into an SIS file to be opened
into arivis Vision4D.

Supported files can be imported into an SIS file
for processing. Supported files include most common image files, in-
cluding TIFF, BMP, JPEG, DICOM, and many proprietary microscopy
file formats including CZI (Zeiss), LIF (Leica), OIB (Olympus), ND2(Ni-
kon), and many others besides. Users can check the complete list of
supported file formats from the Help documentation and from the

Import File selection window.

The process by which images are converted to the SIS

format. It is the first and necessary step for any non-native file sup-

ported in arivis Vision4D (anything other than SIS). This enables the
use of the Image Core technology at the heart of Vision4D.

Only available for SIS files. This makes the image data
in a file available in the software workspace.

A user interface element that contains information and ad-
justments relating to a specific aspect of an image or image object
(e.g. all properties relating to a clipping plane).

Pixel is short for Picture Element. It is the smallest in-
dividual component of an image. Each pixel represents an intensity
value / measurement within the context of the 2 dimensional matrix
that is the plane of an image. The dimension of a pixel extends from
the edge of a pixel to the edge of the next. Voxels are the pixel
equivalent of a 3D volume and extends in Z as well as X and Y.

A calibration value that allows the software to convert
measurements from an image from a number of pixels to real world
units. Typically defined as the distance from the centre of one pixel
or voxel to the centre of the next.

Properties are characteristics of objects or image data.
In contrast to features, they are always there and part of the model
and saved with the image data.

How the image pixel intensity data is displayed on the
screen. The rendering modes are dependent on the selected viewer
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type and affect what portion of the image data can be visualized.
Vision4D supports various rendering modes implemented in viewers
including 2D plane, 2D projection and 3D views.

The arivis ImageCore file format provides versioning
capabilities that are used for a comfortable undo/redo handling as
well as for the specific creation of long-lasting versions of your image
data within one .SIS file. A single restore point stores your entire im-
age data, the available metadata and the created objects. Therefore,
it can easily support different filter and analysis experiments.

An object is derived from analysis steps resulting in segmen-
tation of an image or the manual annotation of an image. Objects
have features that users can extract to characterise and compare
them.

(also Z-stack): A series of images planes representing a 3D object
data.

The part of the user interface that displays the set

data. The viewing area can display the set in various modalities (2D,
3D, Info viewer) and also displays previews of the effect of analysis
or filtering operations as well as the visual representation of the re-
sults of such operation.
: A single window in which a single SIS file can be dis-
played and processed. It contains all the tools required to render and
interact with a SIS file. Viewers can be set to display the content of
the SIS file in any of several rendering modes, including 2D, 4D, Pro-
jection etc.

The layout of the tools and Panels within the applica-
tion window. Workspaces can be saved to quickly change between
different combinations of tools and Panels related to a specific work-
flow.
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How can | improve the render quality for my images?:

The quality of the image render is set to a default value based on the capa-
bilities of the graphics card. An autodetection of these capabilities is run the
first time the software switches to the 4D Viewer and the render quality to
best compromise between quality and interactivity. This default is usually
enough for users to navigate smoothly through their datasets in the 4D
viewer whilst still being able to discern a reasonable level of details and the
high resolution snapshots and storyboards can be used to produce high
quality images if necessary. Beside upgrading the graphics card for higher
performance, users can also choose to increase the render quality at the cost
of rendering speed and this can be done from the Preferences window.

! have a high spec graphics card but the renders appear to be of low resolu-
tion:. How can | make sure the software is making the most of my hardware?

The quality of the 3D renderings is highly dependent of your graphics card,
your PC configuration and software configuration.

When the 4D Viewer first runs after the installation of the software it will
perform an automatic hardware check and optimise settings according to
the results. When running arivis Vision4D on most laptops and some desk-
tops, Windows attempts to reduce the power requirements by only enabling
the use of dedicated graphics hardware if specifically requested to do so by
the user. User can force the use of the graphics card by right-clicking on the
program icon or shortcut and selecting which graphics processor to use the
application from the contextual menu.



107

arivis Vision4D Basic Guide

Recycle Bin

%

arivis
Vision4D

It is also possible to change the default for specific programs, although the
interface for this will depend on the device manufacturer.

If you've run the 4D Viewer for the first time and the auto detect was run
without the use of your preferred graphics hardware, you can rerun the au-

Open

Run with graphics processor
Open file location

Open/Run with PhraseExpress
Run as administrator
Troubleshoot compatibility
Unpin from Start

Scan with Windows Defender...
Pin to taskbar

Restore previous versions
Send to

Cut

Copy

Create shortcut
Delete

Rename

Properties

High-performance NVIDIA processor
Integrated graphics (default)

Change default graphics processor...

tomatic detection from the 4D Viewer preferences.

To access the 4D Viewer preferences, go to the Extras menu and select the

Preferences option.

In the Preferences window, expand the Viewers tab and select the 4D Viewer

tab.
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Preferences - 40 Viewer *
General
Analysis Caching
Auis Caontroller - Small (256 MB) ~ Lange (11.9GEB)
Content Types 128 :.........,.........,....,.........,.'\31'.,.........,
Import ) More Frames - Qualty
Personal WebView PRI I T R T i
v Viewers .
20 Viewer Render Quality
Performance Quality
4D Viewer Sampling {Preview): T \i‘,
Performance Quality
Resolution (Preview): - ‘.:r'
Data Quality: Medium ~
[] Reduce down-sizing artfacts
Run Auto-Detection...
Advanced: Use Intedeaved Sampling
[] Enable Moise Reduction
Progressive Enhancement: | Medium w
General Settings
Branding Image: ] Show branding image
<default>
Use default Browse...
Input Mapping: QWERTZ w
Help Cancel Apply

In the 4D Viewer tab, click the Run Auto-Detection... button and wait for the

process to complete.

Any images displayed in the 4D Viewer should automatically reload, but you

may need to change out of the 4D Viewer and back in for change to take

effect.

If this does not improve the quality of the render, or if the 3D render simply fails

to appear, you should also check your hardware configuration. Makes sure that

your drivers are up to date and also make sure that your monitor is connected to

your graphics card and not to your motherboard graphics connector.

Where can | change the default directory for data export?
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By default arivis Vision4D will save new documents (SIS files, bookmarks,
movies etc) to the user’s Documents folder. To change this default, go to the
Extras menu and select the Preferences option.

In the Preferences window, select the General tab and you'll find the default
directories for new documents and scripts.

To change the default new document location, either click the Select... button and
navigate to your preferred location, or simply type the path of your save folder in
the text box.

& arivis



110

arivis Vision4D Basic Guide

A note on large images:

Throughout this guide we make mention of “large data sets”, with many im-
plications regarding processing speeds and rendering quality. The definition
of what constitute as “large set” is, however, somewhat dependent on the
configurations of your workstation and the operation that is required.

The ImageCore technology is designed to enable the fast visualisation of sets
of almost any size. This is done by enabling the software to access any part
of the image at will without the need to access the full image data. This
process is particularly well suited to the rendering of images where in any
case most systems do not have the capability to display the complete docu-
ment data, whether this is because the screen itself is two-dimensional
whereas arivis Vision4D can handle up to 5 dimensions, or simply because
most computer displays only have in the region of 2 to 8 million pixels
whereas some sets can be several orders of magnitude larger.

The 4D Viewer will automatically analyse the configurations of the PC
(graphics card, available memory) to calculate an optimal scaling resolution
for fast rendering of the data and is therefore relatively immune to the overall
size of the data. However, rendering of segments within a 3D set can be
quite slow in comparison, especially if there are many small objects or the
surface geometry is very complex. Again, what is meant by “many objects”
and “complex geometry” is somewhat dependent on the computer specifi-
cation.

Analysis operations, especially those concerned with filtering or segment
generation, usually require the software to access and process each and
every single pixel concerned within the selected region. In 8bit images, each
pixel represents one byte of memory usage and in 16bit, each pixel needs
two bytes. A 1 megapixel image will therefore require 1 megabyte of
memory. If a stack contains multiple planes, the amount of memory required
to process the entire stack will be equivalent to the number of pixel in each
time point multiplied by the number of planes in the stack. Some operations
can process each plane individually (e.g. 2D filters and threshold based seg-
mentation), while others will require multiple planes (e.g. blob finder and 3D
filters). Typically, operations that require less than 25% of the available sys-
tem memory can be executed relatively quickly, while larger tasks may be
slowed down by the use of virtual memory and the need to cache data.

Also, while where possible arivis Vision4D will make use of multiple proces-
sors to process more of the data at any one time, not all processes can be
parallelised.
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Discussing the exact requirements of each type of operation and the effect
of various hardware choices would take much too long for this guide. So,
while there is no hard and fast definition of what constitutes a “large set”,
considering the amount of physical memory necessary to process a plane,
time point or Image set compared to the amount of memory available from
the system can be a good indication. Generally, expect sets that represent
more than 25% of the available system memory to take significantly longer
to process.
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