
Image Segmentation

Laboratory
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Outline 

• Part 1

• Part 2

• Sempre 1 figura almeno per slide (a bassa
risoluzione!!!!!)
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Segmentation examples
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Image segmentation
algorithms
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Low-level image 
segmentation

Edge-based
Region-
based

Thresholding

Region 
Growing

Divide and Merge

Hybrid

Watershed



Thresholding
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• Thresholding is usually the first step in any segmentation 
approach
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Thresholding exercise
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• I = imread('rice.png');



Otsu’s method
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• It calculates the optimum threshold separating those two 
classes so that it is minimal their combined spread (intra-class 
variance).

• In Otsu's method we exhaustively search for the threshold that 
minimizes the intra-class variance, defined as a weighted sum 
of variances of the two classes.

Class1
Class2

t𝜇1 𝜇2
Otsu N., A threshold selection method from gray-level histogram, IEEE Trans. Syst. 
Man Cybern. 9:62-66;1979

http://dx.doi.org/10.1109/TSMC.1979.4310076


Otsu’s method: exercise

• https://it.mathworks.com/help/images/examp
les/correcting-nonuniform-illumination.html
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Triangular histogram
thresholding
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• Simple and robust method! Work 

• Working hypothesis:

• Uniform and large background (in case, with some processing…)

gray(I)

R(I) -B(I)

I(x,y)

I(x,y)

t

t

t = tri(hist(I))

t = tri(hist(I))

gray (I) > t

R(I)-B(I) > t



Triangular histogram
thresholding: exercise
• https://it.mathworks.com/matlabcentral/fileex

change/28047-gray-image-thresholding-
using-the-triangle-method

Fabio Scotti - Università degli Studi di Milano - Vision in industrial applications and robotics 10



Percentiles of the histogram

• Exercise
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Color-based segmentation 
using k-means clustering
• https://it.mathworks.com/help/images/examp

les/color-based-segmentation-using-k-
means-clustering.html
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Edge-based segementation

• https://it.mathworks.com/help/images/ref/ed
ge.html

• https://it.mathworks.com/help/images/edge-
detection.html#buh9ylp-13

• https://it.mathworks.com/help/images/examp
les/detecting-a-cell-using-image-
segmentation.html

Fabio Scotti - Università degli Studi di Milano - Vision in industrial applications and robotics 13



Watershed segmentation

• https://it.mathworks.com/company/newslette
rs/articles/the-watershed-transform-
strategies-for-image-segmentation.html

• https://it.mathworks.com/help/images/examp
les/marker-controlled-watershed-
segmentation.html?prodcode=IP&language=e
n
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Previous knowledge

• Detect circles with various radii in grayscale 
image via Hough Transform

• https://it.mathworks.com/matlabcentral/fileex
change/9168-detect-circles-with-various-
radii-in-grayscale-image-via-hough-
transform
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Exercise

• Images acquired in our laboratory
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