Exercises

Image blurring is often achieved by applying a Gaussian Blur (or Gaussian Smoothing) using a two-dimensional convolution obtained from sampling the Gaussian distribution.  The following adds Gaussian blur with a standard deviation, σ (sigma) of 5.
 [image: ]
This has a standard deviation of , σ (sigma) of 10.
[image: ]

1) Given the equation for a Gaussian function in one dimension,  
                               [image: ]                                       
Calculate g(x) for x= -3, -2, -1, 0, 1, 2 and 3 and sketch the result.  In image processing the kernel used in convolution is usually, [0.1063    0.1403    0.1658    0.1752    0.1658    0.1403    0.1063]
2) Why does this differ from your results (hint: add these above kernel elements together and see what you get).
In two dimensions the Gaussian function is,[image: ]
And it resembles a bell shape:-
[image: ]

3) Calculate values for this Gaussian given sigmax = sigmay = 3, and x and y have the following values:- (-1,1), (0,1), (1,1), (-1,0), (0,0), (1,0), (-1,-1), (0,-1), (1,-1)
4) Now you know a bit about the Gaussian function find out what the derivative of the Gaussian is. What does it looks like?
5) What is the relationship between the Sobel kernel and the Gaussian Derivative? What is the purpose of the Sobel kernel filter?
6) What does the Laplacian kernel filter do?  What is its purpose in computer vision and image processing?
7) Gaussian kernels are separable.  What does this mean? Why is this feature useful? 
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