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KNIME Image processing tutorial

1. Download and install KNIME

Visit www.knime.com and download KNIME for your platform (Windows, MacOS and Linux are supported).
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Explore KNIME Software ( Read our Open Source Approach ) //

2. Launch KNIME

Launch KNIME and setup up your workspace directory. This directory will store the workflow associated
files.

KNIME Analytics Platform Launcher

Select a directory as workspace

KNIME Analytics Platform uses the workspace directory to store its preferences and development artifacts.

v
Wworkspace: | fhomefuser/knime-workspace]| v Browse...

Use this as the default and do not ask again

Cancel Launch
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KNIME will open with several side panels along with a welcome screen. How to use each of these panels is
beyond the scope of this tutorial. For more information on editing/developing workflows please visit the
KNIME development documentation. In this tutorial we will use the side panel to select
and load a workflow.

KNIME Analytics Platform

File Edit View Help
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3. Load a workflow

You can load the NR-SAT the workflow by visiting the KNIME hub at hub.knime.com and search for

Then using the "Drag Workflow" feature to drag the workflow into the side panel.
Alternatively you can access the NR-SAT from the HIV RGB GitHub repository at
github.com/shererlab/hivrgb. The NR-SAT workflow and sample data (Supplementary Data File 2 and 3
respectively) are also included with the the HIV RGB publication. The workflow can also be downloaded and
directly imported into KNIME (File > Import KNIME Workflow...).

Once the workflow as been added to the KNIME workspace, double click the workflow to open and load it.

a

#5 KNIME Explorer 2 =
HE $£% -

@

b Loz My-KNIME-Hub (api.hub.knime.com)
b L EXAMPLES (knime@api.hub.knime.com)
w A LOCAL (Local Workspace)

» CJExample WorkFlows

P
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Before you can begin using the NR-SAT workflow, several dependencies need to be resolved. Click to
automatically install most of the required extensions.

WorkFlow requires missing node extensions

Segmentation View, Don't Save End, Set Image Metadata, Splitter, Don't Save
Start, Image Reader (Table), ImageJ Macro, Image Mormalizer, Global
Thresholder, Morphological Image Operations, Connected Component
Analysis, Labeling Filter, Marphological Labeling Operations, Labeling to
Image, Fill Holes, waehlby Cell Clump Splitter, Label Transformer, Segment
Features, Trackmate Tracker, Voronoi Segmentation, Labeling Arithmetic,
Image Segment Features, Image Writer). Do you want to search and install the
required extensions?

é Errors during load due to missing node extensions (Image Viewer, Interactive

Mo Yes

A new window will display which packages are being installed and their associated details.

Install
Check the items that you wish to install. _J)'_
Name Version Id
(§- KNIME Image Processing 1.8.3.202112011046 org.knime.knip.feature.feature.group
Select All Deselect All
Details
< Back Next > Cancel Finish
After installing the extensions you may receive a "Restart KNIME"
notification. Click and continue the tutorial after KNIME has successfully started again.
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Software Updates

é Restart KNIME Analytics Platform to apply the software update?

Mo Restart Now

Note that you may receive an error indicating that ImageJ Macro was not
found. Click OK and continue with the tutorial. The ImageJ integration
steps below will resolve this issue.

Mot all extensions found

é No extensions for the following nodes were found: ImageJ Macro

OK

Before you can run the NR-SAT workflow, ImageJ integration must be manually enabled. Click Help >
Install New Software... to open the software management window.

Help

KNIME cheat sheets

Welcome Page

A About KNIME Analytics Platform
- Install New Software... A

Next click the Manage... (red arrow) to open the software sources management window.
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Available Software

Select a site or enter the location of a site.

e
Work with:

5

Add... Manage...

type filter text

Name

@ There is no site selected.

Details

Show only the latest versions of available software
Group items by category
Show only software applicable to target environment
Contact all update sites during install to find required software

Version

Hide items that are already installed
What is already installed?

Select All

Deselect All

Cancel Finish

Click the check box next to the

arrow). To accept this settings click Apply and Close.
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Preferences

type Filter text Available Software Sites

» General

¥ Install/Update type Filter text ™
Automatic Updates

eme

» KNIME ¥l KNIME Analytics Platform 4.5 Upda

—’ B “I KNIME Community Extensions (Exp

@l KNIME Community Extensions (Tru:
4l KNIME Partner Update Site 4.5

Cancel

v

Add...

Edit

Remove
Reload
Enable

Import...

Export...

Apply and Close

v

o le o]

Back in the "Available Software" window select in the
down menu.

pull

Available Software
Select a site or enter the location of a site.

wWork with: type or select a site -

Add...

Manage...

type or select a site
—All Available Sites-
KNIME Analytics Platform 4.5 Update Site - https://update.knime.com/analytics-platform/4.5

KNIME Partner Update Site 4.5 - https://update.knime.com/partner/4.5

Next search for in the search bar and select the

Deselect All

Select All

and install the software package by clicking Next and Finish after accepting the

software licenses. You may be prompted again to restart KNIME.
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Available Software

Check the items that you wish to install.

e

work with: | —All Available sites— - Add... Manage...
( imagej @ || selectall
Name Version Deselect All
w ~ I KNIME Community Extensions - Image Processing and Analysis
[§LKNIME Image Processing - ImageJ Integration (Beta) 0.11.7.v202106111453

1item selected

Details

This category contains other KNIME extension For image analysis contributed by the community.

More...
Show only the latest versions of available software Hide items that are already installed
Group items by category Whatis already installed?
| show only software applicable to target environment
Contact all update sites during install to find required software
< Back Nexkt > Cancel Finish

4. Load data into the workflow
To load data into the workflow, right click the first node in the "Folder selection”

box and click Configure....

B Configure...

Execute and OpenViews

Edit Node Description...

Mew Workflow Annotation

Creakte Metanode...

Create Component...

Put the imaging data file into its own folder, input the path to the folder, then click OK.
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Note: The data file needs to be in its own folder. The NR-SAT workflow will
fail to run if you select the image file itself.

Dialog - 0:338 - Initialize workflow

File

[TOptinns r Flow Variables |/ Memory Policy |

Select folder containing data

Enter path to folder b Browse...

OK Apply Cancel @

The workflow is now ready to run.

5. Running the workflow

To run workflows click either the single green play button (runs only the selected node and the nodes
before the selected node) or the double green play button (runs all nodes in the workFflow).

00O

Once your workflow has completed, each node should have a green status. If an error has occurred, look for
red nodes with an erroricon.
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KNIME Analytics Platform

File Edit View Node Help

v & @ s0% v | §=ARYOOCROOEPEQAART OO0 &> Q
& 45 *0:NR-SAT 22 @ Welcome to KNIME Analytics Platform =08 &
= . s
= L
Fie] Measurement &
g Channel
- =]
i Image Correction Ly
B 1 B
= L
o= .
| | |
Folder selection Nuclear Nuclei ROI Formation Cytoplasmic / Data Output |
Segmentation Tracking Nuclear / | .
Nuclear Measurements | Export Masks €SV Writer
Initialize workFlow Segmentation Nuclei Tracking Cytoplasmic Ring Measurements - N i
»> - | - - »> - - > >
L L » -
» »> > L] L]
(] (] [ L] L] Save results
to CSV file
|
Viewers . .
Ilr_terntwe Interactive
*_ Image Viewer ion View ion View
| |
g L' L'
L L) L]
Input image check  Cytoplasmic Segmentation  Nuclear Segmentation
Results
e ,

If you are unable to get any output data, check the last two output nodes. If they are red they need to be
configured with the correct output directory.

/

Data Output

Export Masks
B Configure...

> ' ® Execute

LX)

& Edit Node Description...
Bl New Workflow Annotation

5. Viewing the workflow progress

With most nodes you can view the current state of the data by right clicking the node and selecting View:
Image Viewer. This will open up a window with the image data and its current processing state (e.g. a
binary image). You can also utilize the viewers at the bottom of the workflow to check the input data
(before any processing is done), the cytoplasmic segmentation and nuclear segmentation.
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Viewers |
_ Interackive IIteractlw.-
. Image Viewer Segmentation View Segmentation View
- L L
® ® ®
Input image check Cytoplasmic Segmentation Muclear Segmentation
Results Resulks

Right click one of the viewers and select View: Interactive Segmentation View.

¥l Create Component...

&

View: Interactive Segmentation View

H
Show Flow Variable Ports

Cut

Copy

“ytoplasmic Segmentation Muclear Segmentation
Results Results

In the interactive segmentation view, double click on either the or
image inspection window.
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Eile

Row ID IiE Image & Labeling

Row0_Row0

[Click on a cell or drag and select multiple cells to continue ...

Interactive Segmentation View - 0:385 - Interactive Segmentation View (Cytoplasmic Segmentation)
File
Image Info -

¥[312/450]; ¥[16/450]; Time[26/44]; valu... test.tif Minimap
Visible Rectangle[XY]: (1,1) - (450, 450) Type: LabelingType

Image

=)

N[4] [in] [»]

X ||
Y

Time 4] L] rl26 O

[ Juse calibration

IIl Background Color

- Brightness and Contrast
Normalize
Saturation (%):
0.0%
~|——————Renderer Selection
|Random Color Labeling Renderer -
Back to Table | | Expand Table View J J Row [Row0_Row0] (1/1) jj
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