Image Compression

Image Compression is the process of taking a picture or document in general and reducing its file size by a significant amount allowing you to transfer and store it more easily

Linear algebra provides several different techniques by which this is done:
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When looking at a picture, it is broken into 8 x8 blocks before compressing the image like this shown 

JPEG format:

Uses Fourier Transformation

Lose in quality occurs when small “c’s” are discarded.

The higher the threshold for throwing values away, the more blurry the image looks
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RGB changes to YCbCr
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Y : Luma or brightness of the picture

Cb : Chroma, which is the intensity of the blue and yellow components

Cr : The spectrum of red to green colors
Wavelet transformation:
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Easily Orthonormal

Therefore   P =Wc

or            W-1P = c

Singular Value Decomposition:

Eigenvectors


A = USVT  Where U and V are orthogonal and S is diagnolizable

This process allows A to be written with few entries

Can save up to 45% space but the calculations take a lot longer

FBI storage of Finger Prints
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 JPEG version        Wavelet version

Review of Linear Algebra:


Transformation Vectors and Matricies


Orthogonal and Orthonormal Propoerties


Eigenvectors and Eigenvalues

