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DETECT CELLS OR PARTICLES

«Detect Cells or Particles»

The pipeline purpose is to detect objects having a
quite limited, well defined, structure. It can be
applied to Cells, Nuclei or any kind of small
particles



Arivis Vision4D Pipeline example
«Detect Cells or Particles»
Working Flowchart :

l

Blob Finder

Automatic Threshold
Segment Filter

1

Export data
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Arivis Vision4D Pipeline example

In order to run the pipeline described here below,
please download the demo dataset according to
the following instruction.

Step 1.
Click on the below link to access to the Arivis

downloading demo dataset’s area.

4

Demo Dataset

arivisVision4D-DemoData-SamplePipelines-DetectStructures.zip
file is saved on the download folder.

0

arivisVision4D-De....zip A
= 1096 kB

Step 2.
Create a new folder on your local disk.

Move the ZIP file from the download folder inside
it.
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http://demodata.arivis.com/data/arivisVision4D-DemoData-SamplePipelines-DetectStructures.zip

Step 3.
UnZip the file:

arivisVision4D-DemoData-SamplePipelines-DetectStructures.zip.

=B arivisVision4D-DemoData-SamplePipelin...

Three files are now available in the folder.

4

10/12/2018 07:39

4Channels_3DStack.metadata 06/12/2018 10:12 File METADATA 4 KB
4Channels_3DStack.objects 06/12/2018 10:12 File OBJECTS 108 KB
@ 4Channels_3D5tack 06/12/2018 10:12 arivis SIS file 4190 KB
Step 4.
Open the SIS file on Vision4D.
@ 4Channels_3D5Stack 06/12/2018 10:12 arivis SIS file 4,190 KB

A
de 20 Viewer 2 - arivis VisiondD 3.0, »
File | Edit View Data Mavg
Mew Viewer k

||'-"’= Open... Ctrl+0

£ File Browser..,

Open Recent 3
Export...

= Import..

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

H Save Ctrl+5
Exit...
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The dataset is visualized in the V4D viewing area.

TIPS :

The dataset is visualized according to the current rendering setting
parameters. Please refer to the User Manual for more details about
how to set or modify the rendering options.

View 5 [R]@]8] cipons B 0 M

DETAILS:

The dataset is a multi dimensional, discrete, representation of your
real sample volume. It can be structured as a Z series of planes (eg
Optical sectioning) of multiple channels (dyes) in a temporal
sequence of time points (located in several spatial positions).
Usually the dataset shows a single experimental situation ( a
complete experiment can be composed by several datasets).

The datasets are available as graphic files saved in plenty of graphic
formats (standard formats as well as proprietary formats )
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Step 4.
Activate the «Detect Cells or Particles» pipeline.

£ 070214 _ventral flat round movie BleachCorrected-resampled - Copy.sis* - 2D Viewer - arivis VisiondD 3.1.1
File Edit View Data Mavigation Objects Analysis Extras  Window Help

CLEO pmpalhloQW oBmEN &€ B Ah

If not already done, open the Analysis panel

Detect Cells or Particles - 2019-07-02 *
A & &+

- Lineage and Tracking 2019-02-12 /J Detect Cells or Particles

%3 Mew Pipeline... Track Cells or Particles
I Sample Pielines N M Track Cells or Particles with Lineage
Duplicate..l."*? Cells or Particles Compartrnentalization
RERaMmE... Detect Big Structures Auto
Detect Big Structures Manual
A Import.. )
Detect Membrane without Enhancement
T Export.. .
o Detect Mermbrane with Enhancement
Manage Pipelines...
£} Preferences pe“ne”
) Hep

rien unies uil uie wwetect Cells or Particles »
item.

TIPS:

The active Pipeline, if any, will be replaced by the new one.
Please refer to the User Manual for more details about how to
export a pipeline.
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The «Detect Cells or Particles» pipeline operators

layout.

Detect Cells or Particles - 20130702 x 1.
-%-rn @ B
PptROl s H|
Current Image Set v
Channels | [all channels] v
Scaling |_ vl Restrict to Flane
Channels: Channel #1 vl @ -
|Ellnmr v |550nm v| 2.
Threshold: 8.00 §||
H_Hm: .. i i i i i i ﬁ.

[] Biob Finder
[ Segment Fiter

End OFf Pipeline

Region Of Interest:

This operator allows the
region of interest (ROI)
selection. ROl defines the
dataset subarea that will
be processed and analyzed
by the pipeline.

Blobs Finder:

Automatic small objects
detection algorithm. It uses
a local treshold method.
Segment Filter

Allows the blob filtering
based on multiple
parameters selection.
Store Objects

Store the detected
segments (TAG) in the
active dataset.
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Step 5.
Execute the «Detect Cells or Particles» pipeline.

TIPS :

The pipeline can be executed as single shot or step by step.

Step by step method allows to run and undo a single Operation.
Single shot method runs all the pipeline in one task (no stop until
the pipeline execution ends).

Either the arrow buttons or the Operation list can be used to run
both methods.

Detect Cells or Particles - 2019-07-02 - ’#,_ Pipeline commands
-5-> 1 €T ool
| i U CdILsss

& -] » m Stepbystep tools (back and forth).

2
Blab Finder

<«— Step by step list
Segment Filter P LYy Step

Store Objects
End Of Pipeline

The white arrow on the —> [EEErLE

operator title bar shows the | Chamels: |Ch3 v
next step that will be
executed.
C arivis
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Step 6.
View the results

TIPS :

Results (segments and measurements) will be stored in the dataset
only if the Store Objects operator has been correctly set.

Please tick appropriately the option as shown below before
complete the pipeline execution.

Store Objects

|

5] Features... @R Goto | Im/Export.. -

Ty | Mame | Volume. Volume um? | Suface Area (a3
Segmert #... 259.942 377.194
Segmert #. 165.082

(= Single | cil Dl Down | =3 spi |

| Mean, intensities #2 | Maan, intensties #3 |
51.870 31.770

288.622 21178 30.587
245914 384,003 25688 32170
Seamert #... 230 679 a72.307 50.253

=2
3

eeo0 |f
R
H
3

TIPS :
If the data table is not already visible, please click on the related

icon to open it.

A (K|
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View the results.
Segments can be visualized either in 2D as well as
4D according to the currently set options.

TIPS :
Please refer to the User Manual for more details about how to
visualize segments on the dataset.
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Arivis Vision4D Pipeline example

The «Detect Cells or Particles» pipeline can be
modified to be adapted to your datasets.

All the pipeline parameters must be set according
to your dataset features.

TIPS :
Before starting to modify the Pipeline layout, switch the Viewing
area from 4D to 2D view mode.

During analysis setup, the Operator preview mode, is only available
in 2D mode. Once the segments have been generated, you can
switch back to 4D view mode.

BECEE

TIPS :

Please refer to the User Manual for more details about how to
switch the Viewing Area from 4D to 2D view mode.

C arivis
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Arivis Vision4D Pipeline setup

Analysis Pipeline 2015-07-02 %
E--r N0 & -
|CL.|rad View ~ |
Channels |[ﬂ channels] V|
Scaling | LIEES Restrict to Plane

End Of Pipeline

Analysis Operations

Voxel operations
Annotation Mask
Background Correction
Denaising Filter

Denoising Filter (30)

Edge Detection Filter
Enhancement Filter

Intensity Filter

Local Threshaold Filter (30)
Marphology Filter

Objectness Measure Filter
Particle Enhancement Filter (30)
Trainable Filter
Segment generation
Automatic Threshold

Blob Finder

Import Document Annotations
Intensity Threshold
RGE Threshold
Trainable Segmenter
Segment operations
Combine Segment Lists
Segment Colocalization

TIPS :
Please refer to Addendum A for more details about how to add or

DETAILS:

The Analysis Pipeline panel
consists of two main areas. The
Pipeline sequence area and the
analysis operations list area .

remove an Operator to the current Pipeline

DETAILS :

Analysis Pipeline protocol is executed from top to bottom of the
pipeline. The Operations must be added to the Pipeline in the

correct order.

arivis AG . Imaging Science . Erika-Mann-StraRRe 23 . Munich
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Arivis Vision4D Pipeline setup

Step A.

How to set the Input ROl operator

Cumrent Image Set

Image Set W
Current View

B
Sﬁﬂ'g |m L | FESInG 10

Processing & Analysis target options:

a.

Current View

Only the selected Z plane and the visualized area in the viewer are
processed.

Current Plane

Only the selected Z plane is processed regardless to the visualized
area (real XY pixel size).

Current Time Point

The selected time point is entirely processed (all Z planes and the
real XY pixel size)

Current Image Set

The complete dataset (XYZ and time) is processed.

Custom

Allows a detailed selection of each parameters.

DETAILS :

Use the Custom option during the pipeline setting and testing . Set a
sub volume (XY, Planes, Time Points, channels) of your dataset on
which perform the trial. This will speedup the setting process.

TIPS :
Please refer to the User Manual for more details about how to
select the active Z plane and/or the active Time Point.

C arivis
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Arivis Vision4D Pipeline setup

Step A

How to set the Input ROI operator
Custom option

The full XY size, the viewing area or a free
area setting (by coordinates) can be applied

_ﬂ

Custom .
Bounds g5 135, 1024, 1024 Y >
Manes 1-178 7 .
Time Poinls |1 —)
mage Se¢ oot tip lam idefaul) ~
oull— O\
Seang  [100% w|[ | Fewnc -\{,ﬂ‘

A

The dataset volume can be
downsized by 50 % or 25 %. This
option is used to speed up
analysis pipeline when the
dataset is very large.

Single Z plane, a range of Z
planes or the full Z planes
can be selected

Single Time point (TP), a
range of TP or the full TP
can be selected

Select the source Image
Set

One or more of the
available channels can be
selected. Be careful, only
the selected channel(s) can
be used in the pipeline

C arivis
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Arivis Vision4D Pipeline setup

Step B.

How to set the Blob Finder operator

Select working Channel(s).

v

Channels: ‘Channel #1

Diameter | [650nm
6.00

Threshold:

Split-Sensitivity:

Set the object threshold
coefficient.

Use the calculator to
automatically set the
threshold coefficient.

Channels: ‘Ehannel #1 |

€+—Set the reference objects

diameter.

TIPS :

Object Diameter can be
measured directly from the
dataset.

Please refer to Addendum B
for more details about how
to measure object diameter.

Move the Split-Sensitivity slider
to decrease/increase the splits
objects sensitivity.

<€

: 1 1 1 1 1 1 ‘4" 1
0 71 100 %

Split-Sensitivity:

TIPS :

(if any)

Use the Navigator Panel
to select the preview Z
plane and/or Time Points

|~ Navigator
Image Set: | T099_Gfp+24hdox_mis ims (defaul)

C arivis
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Arivis Vision4D Pipeline setup

Step C.
How to set the Segment Filter operator

Blob Finder - Channel 1 - Fiter =

Volume: Volume (um®

+ | Blob Finder - Channel 1
Blob Finder - Channel 2

Select the Blob Finder
Add ~\ operator source.

\

. Time Point: First
> ¥ Setthe limitusedto Time Pont: Last
. ) Time Pomnt: Count
. filter the Blob Finder Time Port: Statt Time )
= . Time Point: End Time (s)
= results according to the Time Port: Mdde Tme (s)

vm:ymxm
2.b] The values are Vohume et Holos: VorsiCourt v

~jab] expressed in metric unit

Time Point: Duration
H set filter rule. R —

Select the Feature to
be used for filtering the

Select the filter rule.

blobs
TIPS :
Segment Filter Tag can be renamed
1 olume: Volume (um’) X Remove Rename Operation X
[|> v [100000000rm’ Rename...
o I Undo MNew Name FZI-.-ur: Fnder |
1 M] RunTo
Blob Finder - Channel 2 - Filter RIEER ]  Show Output
Rename Cancel
olume: Object Color |_| I
‘ ! > [100000000 nm? Help about Segment Filter |

Digit the new Tag name
Right mouse click on the title bar 434 press Rename

C arivis
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Arivis Vision4D Pipeline setup
Addendum A:
How to add or remove an Operator from the

pipeline.

Analysis Fipeline 2015-07-02
--pn

¥ Analysis Operations

0 O O
Annotation Mask
Background Correction
Denoising Filter
Denoising Filter (30)
Edge Detection Filter
Enhancement Filter
Intensity Filter
Local Threshold Filter (.
Marphology Filter
Objectness Measure Fil
Particle Enhancement Fil8r (30)
Trainable Filter

q ge dlo
Automatic Threshold

ob Finder

Import Document Annotations
Intensity Threshold

The Operators can be added to
Pipeline in two ways

1. Double click on the
Operator you wish to add to
the current Pipeline.

The Operator will be inserted
at the end of the group of
operations to which it belongs.
Voxel Operations are
positioned before the Segment
generation meanwhile Store
operations are put always at
the end of the Pipeline.

2. Drag and drop the Operator
you wish to add to the current
Pipeline.

The Operator will be
automatically inserted in any
place within the group of
operations to which it belongs.
The Operator cannot be added
during the Pipeline execution

To remove an Operator from the Pipeline, press the X button
located in the right side of the operator title bar.

TIPS :

Please refer to the User Manual for more details about how to add a
new Operator to the current Pipeline.
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Arivis Vision4D Pipeline setup
Addendum B:
How to measure Object diameter

CIECDRE Switch to 2D view mode.

Q & I ax Press the Ruler icon in the

Shortcut toolbar panel.

1. Move the mouse cursor (it
shows a little ruler instead of
the standard arrow) on one side
of the structure you want to
measure.

2. Keeping the left mouse
button down, draw a line over
the structure diameter.

Once the mouse button is
released, the distance measured
is shown over the image.

3. Take note of this number and digit it
in the Diameter Box

B
Channels: lChanneIﬂ . vl @ -
Diameter: 800.187528133392 nm -
Threshold: 20.00 C - >
N _ 600.187528133392|nm
Split-Sensitivity: 0 T
TIPS :

Before write down the diameter in the Box, select from the list the
right metric unit you want to use.
Then digit the measure without delete the unit in the box

C arivis
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