
 

43 
 

Barcelona 2024  

 

25 Gaussian Blur  
13 points 

Introduction 

For sure, you've seen many times in photos, the typical effects where the out-of-focus parts are 

softened or even the whole image seems like viewed through a translucent screen.  

 

Some of these effects are accomplished using a Gaussian Blur which is the application of a 

mathematical function to an image in order to blur it. A Gaussian curve or Gaussian function has the 

following shape: 

 

As you may know an image is represented as a matrix of pixel values. 
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So let's consider a simple way to apply a Gaussian Blur to a given image. To make things easier 

assume that only some points along the Gaussian curve are considered. These points, also called 

“weights”, show how much softness we want at that place. Higher numbers mean more softness. 

The selected points are collected in a one-dimensional weight table like this: 

[0.06136 0.24477 0.38774 0.24477 0.06136] 

This is also called Gauss kernel window. Then, placing this window centered on a certain pixel, we 

would sample every other pixel in the window using the corresponding weight, and the sum of all 

them would be the blurred value of the pixel in the center: 

 

The operation to be done consists of a first horizontal blur on the image, followed by another vertical 

blur on the resulting image: 

 

So, for every pixel we'll put the one-dimensional window horizontally around it and compute the 

blurred value using the weights in the window. Then, in the resulting image, for each pixel we'll put the 

one-dimensional window vertically around it and compute the blurred value using the weights. We 

can repeat this process any number of times if we want a more blurred result. Corner pixels and 

pixels situated along the sides of the image are missing some neighboring pixels. When placing the 

window around these pixels, assume that the value of missing neighbors is '0'. 
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Write a program that applies the Gaussian Blur a specified number of times to a given image using 

previous one-dimensional window weight table. 

Input 

First line, a positive number indicating how many times we want to blur the image. Then, a line with 

the size of the image separated by a white space (rows columns). 

And finally, the image pixel values. 

Output 

The output is the pixel values of the blurred image, rounded to the nearest integer. 

Example 

Input 

4 

5 5 

73 54 80 45 73 

37 63 54 54 18 

97 37 80 80 97 

27 45 97 18 18 

45 45 18 45 97 

Output 

10 16 18 16 10 

16 25 28 25 16 

18 28 32 28 18 

15 24 27 24 15 

9 15 17 15 10 

  




