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- Transform coding
— typical procedure.

-DCT

— Definition.

— How It works In image
transform.( Simulation on FPGA)

— Advantage .
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A typical compression system

Input Transformed Quantized Binary
Samples parameters parameters bitstreams
i Trangfor- ; ngntl- Bma(y i
mation zation Encoding
Prediction Scalar Q Fixed length
Transforms Vector Q Variable length
(Huffman,

Model fitting

arithmetic, LZW)



Motivation for
transformation

e Motivation for transformation:

— To yield a more efficient representation
of the original samples.

— The transformed parameters should
require fewer bits to code.



Transform coding

* Represent an image as the linear combination of
some basis images and specify the linear
coefficients.




1D DCT transform

« Can be considered “real” version of DFT
— Basis vectors contain only co-sinusoidal patterns

DCT
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From 4x4 cos from 2x2 coef
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Example
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Energy distribution of the image after
DCT
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Input
Image
samples

Control and Choose




1D dct image sample

The vector used for DCT Matrix
experiment - -
dct_matrix <4x4 double=

A=(1 8 12 3) 1 2 3 4

1 0.50 0.5000 0.5000 0.5000
RGSUlt vector 2 0.6533 0.2706 -0.2706 -0.6533

3 0.5000 -0.5000 -0.5000 0.5000
C=( 12 _2 _8 2) 4 0.2706 -0.6533 0.6533 -0.2706

Result from matlab
>> det([ 1 8 12 3])

12.0000 -2.3890 -8.0000  2.0719



Flow Status

Buartus IT Version

Revision Name

Top~level Entity Hame

Family

Device

Timing Models

Met timing requirements

Total logic elements
Total combinational functions
Dedicated logic registers

Total registers

Total pins

Total wirtual pins

Total memory bits

Embedded Multiplier 9-bit elements

Total FLLs

Successful - Wed May 04 02:43:51 2011
9.1 Build 222 10/21/2009 ST Web Edition
DCT

DCT

Cyclone II

EPZCTOFS96CE

Final

Tes

196 / 68,416 (<1 %)

196 / 68,416 (<1 %)

0 /68416 (0%)

0

81 /622 (13 %)

0

0/ 1,152,000 (0 %)

0/300 CO%)

0/4 (0%)



RESULT ANALYSIS

DCT cut off the correlations between the
coefficients and focus the energy, reduce the
taken space of the image.

DCT cause little Iimage distortion In
compression.

The errors in the experiment are caused by
the accuracy of multiplier and the
approximate values.






