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Color coding

Human eye color perception
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Color coding

Human eye Colour x Luminance perception

Relative contrast sensitivity
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Color coding

Human eye Colour x Luminance perception

R (8 bits) G (8 bits) B (8 bits)

III Each color is coded separately
R G B
Y (8 bits) Cb (4 bits) Cr (4 bits)
Y : Luminance
Cb : Blue color
Cr : Red color

Y Cb Cr

Green color is presense of luminance and
absence of Blue and Red color
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Digital signals / sampling
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Digital signals / sampling

Amplitude

Sample Perio
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Digital signals / sampling

Sampling Aliasing:

Sample rate must be
twice as input bandwidth

Amplitude

Sample period Time

».»"+ Original signal
~~ Reconstructed signal from samples
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Digital signals / sampling

Sampling images

Sample .
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Quantizing

A \ ------------- quantization
Y error
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Multiplexing
Signal A
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Fourrier Transform

Fourrier
Transform
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Fourrier Transform

The transform must consider the complete signal history
to get the exact frequencies in the signal.

To apply the transform we must known the signal
behavior since -» to +«

Is it possible ?

And, what if the signal behaves like this :

Aways zero Aways Zzero
sice -o0 untill 4 co

Time

Amplitude
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Windowing

The windowing must be applied in the signal before
the Fourrier transform, to focalize the analysis

+Window weights
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Windowing

The windowing can be used to divide the signal
in small pieces, and transform them separately
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Another way to view:

Time

Piece of time
corresponding

to these frequencies | .
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Windowing
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Windowing

The Heisenberg uncertainty principle states that:
the knowledge of the position of a particle is inversely
proportional to the knowledge of its energy

It is the same to say:
knowledge about time is inversely proportional to
knowledge about frequency

Position knowledge is relative to time

Energy knowledge is related to frequency
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Time

Time

Windowing

Long Blocks

Frequency
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Pre-echo

—— Original signal
Transformed signal

Pre-echo -,
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Fourrier Transform in a image
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Fourrier Transform in a image
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Fourrier Transform in a image
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Fourrier Transform in a image
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Fourrier Transform in a image
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This picture is the cover of book: MPEG-2 , John Watkinson , Focal Press
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Wavelet transform

Wavlet dont use endless sine wave functions as its basis,
but instead, use functions that are finite on time axis.

The window lenght is variable and is inversely proportional
to the frequency.

High frequencies are transformed with short basis functions
and therefore are accurately located. Low frequencies are
transformed with long basis functions which have good frequency

resolution.
WaueletT\mn/SfW\/ W
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Frame subdivision
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Frame subdivision

Subdivision of a Frame into blocks and super blocks
Each color plane has its own set of blocks and super blocks

Suber Block (4x4)

Block *v.iv.uen-s L

8x8 pixels
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Intra Frame
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Inter Frame

Inter-coding explores redundancy between pictures
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Inter Frame

Inter Frames

Coded frame
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Inter Frame

Intra Inter Inter Inter Inter Inter Inter
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