About Convolution Filters
A Convolution is a process in which each pixel in an image is averaged with it neighbors using a Convolution
Kernal as a multiplier to determine each of the neighbors contribution or weight. The Convolution operation has the
same effect as a frequency filter, in that it enhances some frequencies in an image and suppresses others.
You can think of the Convolution Kernal as a small moving window which is scanned over
the input image. As the window is moved, it center is aligned with a single pixel in the
image. Each element in the kernal is multiplied by the intensity of the pixel at the
corresponding position of the window, and the sum of all the multiplication is computed.
Finally this sum is divided by the sum of the weights of the elements in kernal, and the pixel
below the center of the kernal is replaced with the average. This process is repeated with the
window moved to the next pixel, and continues until all pixels in the image have been
processed.
In a 3 x 3 kernal that has all 1, then each pixel in the image is simply averaged with its eight neighbors. This
smoothes the input image and blur's sharp edges.
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The elements in the kernal are signed integers, so a 3 x 3 kernal such as;
0 -1 0
-1 5 -1
0 -1 0
subtracts from each pixel the intensity of its north, south, east, and west neighbors from 5 times its original
intensity. This is the simplest form of an edge sharpening kernal.

1

Average 7 Kernal

2

Gaussian Kernal

Gradient East Kernal

3

High Pass Kernal

High Pass3 Kernal

4

Low Pass Kernal

Low Pass7 Kernal

5

Laplacian Kernal

Sobel East Kernal

6

