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Outline

• KNIME

• Image processing pipeline using KNIME

• Deep learning applications using KNIME

• Conclusions
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▪ KNIME is an open-source Data Science and Machine Learning 

Platform
▪ codeless Machine Learning and Data Science

▪ open-source and free (General Public License)

▪ open and extendible platform

a KNIME data workflow 
(an acyclic graph of computations)



Image processing – ML pipeline
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Image Preprocessing Feature extraction

Machine LearningImage Classification, 
Clustering, Object rec.
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-Equalization
-Sobel
-Robert
-Laplacian

-Split&Merge
-RegionGrowing
-Watershed

Input
Image

Denoising Pre-
processing

Edge 
detection Segmentation

-MA
-ROF

Image processing – ML pipeline



Current status of 
development of nodes

• I/O

• Image loader

• JPEG, PNG input file format

• only PNG output port

• Denoising (sequential and multithread algorithms)

• Gaussian and Median Filters

• Preprocessing

• Equalization

• Edge detection

• Sobel (vanilla, with openCV), Roberts, Laplacian
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Current status of 
development of nodes

• Denoising (sequential and multithread algorithms)

• Gaussian and Median Filters
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Current status of 
development of nodes

• Preprocessing

• Equalization
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Current status of 
development of nodes

• Edge detection

• Sobel (naïve implementation)
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Current status of 
development of nodes

• Edge detection

• Sobel (openCV)
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Current status of 
development of nodes

• Edge detection

• Roberts
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Current status of 
development of nodes

• Edge detection

• Laplacian
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Deep learning applications
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Input
Image

YOLO

SAM

- Segmentation
- Object detecion

Models 
downloaded by 
user

Models 
downloaded by 
user



Deep learning applications
I/O

• INPUT

• List of images in PNG format

• OUTPUT

• 3 tables with

 - Segmentation mask

 - Bounding boxes of objects

 - (classification of objects)
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Current status 
of development of nodes

DEMO 1

• YOLO

Redmon, J., Divvala, S., Girshick, R., & Farhadi, A. (2016). You Only Look Once: 
Unified, Real-Time Object Detection. In 2016 IEEE Conference on Computer Vision 
and Pattern Recognition (CVPR) (pp. 779–788). 
https://doi.org/10.1109/CVPR.2016.91

• object count

• custom model
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YOLO segmentation
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Input Image

YOLO segmentation
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Image output

YOLO segmentation
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Bounding box output table

Segmentation mask output table

YOLO segmentation
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⚫ Motivation:

− Synthetic data promises: 

Cost-effectiveness

Scalability

Reduced bias

− BUT: Synthetic-Trained Models Often Fail 

in Real-World Conditions

⚫ Objective:

− Training Phase

Dataset: 100% Synthetic Data

Goal: Train an object detection 

model to identify Cheerio boxes

− Testing Phase

Validation: Detect Cheerio boxes 

in real-world images

Key Challenge: Evaluate the 

synthetic-to-real performance gap

Test case: 
Synthetic to Real Object Detection
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Test case: 
Synthetic to Real Object Detection
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Test case: 
Synthetic to Real Object Detection
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Test case: 
Synthetic to Real Object Detection
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Current status 
of development of nodes
DEMO 2

• SAM

Ma, J., He, Y., Li, F. et al. Segment 
anything in medical images. Nat 
Commun 15, 654 (2024). 
https://doi.org/10.1038/s41467-024-
44824-z 

Biomedical images

https://www.kaggle.com/code/orvile/bre
ast-lesions-usg-seperation 
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SAM segmentation
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SAM segmentation
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SAM segmentation
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SAM segmentation



Thank you!

• Contact: andrea.rosani@unibz.it

• https://github.com/unibzMLgroup/KNIMEvis
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