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Lecturer: Michael Möller – michael.moeller@uni-siegen.de
Exercises: Hartmut Bauermeister – hartmut.bauermeister@uni-siegen.de

Working with visual data
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What is an image?

Continuous point of view: A function

What is a grayscale image?

Discrete point of view: A matrix

is the total number of pixels.

The value in        indicates how bright the (i,j)-th pixel is.

We will always work with float values in [0,1] = [black, white]. Other common 
formats work with uint8 on a scale [0,255].

where          describes how bright the point at     is.
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Other visual data?

Grayscale image

Color image

RGB image channels

RGB-D image
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Other visual data?

Image volume

Video with      
many 
channels and 
    
      many 
frames
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Human-computer discrepancy

Is there a 
dog? If yes, 

where?
Yes, there!

But this is how the dog “looks” like in the computer! (red channel only)
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Some common tasks

Generate realistic images, e.g. in computer graphics, for games, movies, etc. 

Reconstruct images from data that contains implicit information about them, e.g. in 

medical imaging

Analyze visual data, e.g. in computer vision, including image classification, 
semantic segmentation, or activity recognition. 

Improve image quality, e.g. denoising, super resolution, or inpainting. 
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