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● Thresholding

● Clustering

● Region Growing

● Machine Learning
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Different Methods
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● Pros :
● Simple

● Automatic Threshold using Algorithm

● Cons :
● Noise 

● Variability

● Saturation

Thresholding
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● Machine Learning
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● Mathematical Algorithm

that will make Cluster of Pixels
● k-means (centroid)

● Expectation-maximization (Distribution)

● …

● Implementation for ImageJ
● k-means clustering in IJ Plugins Toolkit

● Expectation-maximization in xLib

Clustering Based
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● Pros
● More than 2 categories

● Works on RGB image

● Cons
● Needs apriori knowledge (categories number)

● Initial Centroids

● Local Minima

Clustering
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Region Growing : Principle 
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● Large Variety of Foreground Pixels

● "Slow"

Region Growing : Limitations



● Pros
● Mulitple Criteria

● Cons
● Needs seeds

● Foreground pixels with large range 

● Slow

Clustering
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● Pros
● Complexe classification

● Cons
● Needs «Good» Annotations

● Robust Imaging Condition

Machine Learning



● Thresholding

● Clustering

● Region Growing

● Machine Learning

Conclusion





Excercise

Segmentation: Thresholding

60

• Goal: Be able to use threshold based image 
segmentation

Exercise:  
1. Open Gel.tif

2. Go to the Adjust Brightness/Contrast menu first

Set ‘minimum’ and ‘maximum’ to the same value and move 

‘brightness’ and look at the change. Any pixel above the 

vertical bar is white, any pixel below is black.

3. Now use File→Revert and do Image→Adjust→Threshold

Red: White pixels

Play with the settings and the auto threshold methods to see 

the differences

All methods explained at:
http://pacific.mpi-cbg.de/wiki/index.php/Auto_Threshold

BlackWhite
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● Annotations

● Learning

● Segmentation
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DESCRIBE WORKFLOW from image to objects



K-means clustering in IJ Plugins Toolkit

Original K=2

K=4 K=7


