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Thresholding
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Multiple thresholding
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The Role of Noise in Image Thresholding
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The Role of Illumination and Reflectance
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Basic Global Thresholding

1. Select an initial estimate for the global threshold, T.

2. Segment the image using T. It will produce two groups of pixels: G1 
consisting of all pixels with intensity values > T and G2 consisting of 
pixels with values     T.

3. Compute the average intensity values m1 and m2 for the pixels in 
G1 and G2, respectively.

4. Compute a new threshold value.

5. Repeat Steps 2 through 4 until the difference between values of T in 
successive iterations is smaller than a predefined parameter       .  
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OTSU THRESHOLDING

9/30/2025 8



9/30/2025 9

Optimum Global Thresholding Using Otsu’s 
Method

► Principle: maximizing the between-class variance
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Optimum Global Thresholding Using Otsu’s 
Method
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Optimum Global Thresholding Using Otsu’s 
Method
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Between-class variance,  is defined as
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Optimum Global Thresholding Using Otsu’s 
Method
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The optimum threshold is the value, k*, that maximizes 
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Otsu’s Algorithm: Summary

1. Compute the normalized histogram of the input 
image. Denote the components of the histogram 
by pi, i=0, 1, …, L-1.

2. Compute the cumulative sums, P1(k), for k = 0, 
1, …, L-1.

3. Compute the cumulative means, m(k), for k = 0, 
1, …, L-1.

4. Compute the global intensity mean, mG.

5. Compute the between-class variance, for k = 0, 
1, …, L-1.
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Otsu’s Algorithm: Summary

6. Obtain the Otsu’s threshold, k*.

7. Obtain the separability measure. 
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Multiple Thresholds
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In the case of  classes, ,  ,  ...,  , the between-class

variance is
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