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This Lecture Includes:



Outline

• The human visual system

• Light and electromagnetic spectrum

• Image representation

• Image sensing and acquisition

• Sampling, quantisation and resolution
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Human Visual System

• The best vision model we have! Knowledge of how images form in

the eye can help us with processing digital images.

We will take just a whirlwind tour of the human visual system.
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Structure of The Human Eye
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Structure of The Human Eye

• The lens focuses light from objects onto the retina

• The retina is covered with light receptors called cones (6-7 million)

and rods (75-150 million)

• Cones are concentrated around the fovea and are very sensitive to

colour

• Rods are more spread out and are sensitive to low levels of

illumination
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Image Formation In The Eye

• Muscles (Iris) within the eye can be used to change the shape of the

lens allowing us focus on objects that are near or far away

• An image is focused onto the retina causing rods and cones to

become excited which ultimately send signals to the brain
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Brightness Adaptation & Discrimination

• The human visual system can perceive approximately 1010 different

light intensity levels

• However, at any one time we can only discriminate between a much

smaller number brightness adaptation

• Similarly, the perceived intensity of a region is related to the light

intensities of the regions surrounding it
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Brightness Adaptation & Discrimination
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Brightness Adaptation & Discrimination
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Brightness Adaptation & Discrimination
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Optical Illusion
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Light & Electromagnetic Spectrum
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Electromagnetic Spectrum
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Image Formation
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Image Formation
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Image Generation
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Image Quantisation And Resolution
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Image Representation
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Image Acquisition
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Image Sensing
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Image Sensing
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Image Sampling and Quantisation
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Image Sampling and Quantisation
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Image Sampling and Quantisation
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Image Sampling and Quantisation
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Image Representation
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Spatial Resolution
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Spatial Resolution
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Spatial Resolution
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Spatial Resolution
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Spatial Resolution
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Spatial Resolution
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Image Representation
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Image Representation
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Image Representation
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Image Representation
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Image Representation
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Image Representation
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Image Representation
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Image Representation
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Brightness and Contrast

41



Entropy
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Entropy Example
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Resolution is how much enough?
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Intensity Level Resolution
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Intensity Level Resolution
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