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Microscopes produce images that contain a wealth of information

 http://www.microscopyu.com Image: Javier Irazoqui
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Visual appearance can be quantified

Automatic image analysis:
- Objective
- Quantitative, with 
statistics
- Can measure 
multiple properties at 
once 
- Can quantify 
heterogeneity 
(single-cell 
measurements)
- Distinguishes subtle 
changes, even those 
undetectable by eye 
- Faster, less tedious

Localization

… + hundreds of other features

mRNA or
protein levels

morphology
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Segmentation - Image thresholding

Definition: Division of the 
image into background and 
foreground

Methods:
– Automatic: Good for readily identifiable foreground / background 
– Otsu: Choose between 2- or 3-class if mid-level intensities present
– Background, RobustBackground: Good for images in which most of 

the image is comprised of background

What is the best threshold 
value for dividing the intensity 
into foreground and 
background pixels?

Here?

Or here?

Pixel values
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Segmentation - Splits and Merges

Once the images are loaded, how do you find objects of 
interest?

• Step 1: Distinguish the 
foreground from the 
background (thresholding)

• Step 2: Split/merge 
“objects” properly
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● Explore large, image-derived data sets
● Score phenotypes with machine 

learning

● Goal: Support data analysis and exploration based on 
individual cells



Phenotyping / Classification / Machine learning
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