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Exercise 7.1

a) What are the characteristics of the DCT matrix when X
IS defined by:
I.  The elements of the first row have a value of 255, all other
elements have a value of 0.
-> only vertical frequency
—> only the first column of the DCT matrix is affected
-> the block is a composition the first column of the 2D basis
“images”
i. The elements of the first column have a value of 255, all other
elements have a value of O.
—> only horizontal frequency
—> only the first row of the DCT matrix is affected
—> the block is a composition of the first row of the 2D basis “images”
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Exercise 7.1

b) What are the characteristics of the DCT matrix when all
elements of X have a value 255 and only the elements
of the first row have a value of 0?7
- Similarto a) i.

c) What characteristics has the DCT matrix for an input
matrix X, in which all diagonal elements a; have the
same value and all other elements have a value of O.
- Xs a scalar multiplication of the given value with the identity

matrix: X=x*E
> D=A*(X*E)*Al=x*A*E*At=x*A*Al=x*E =X
- The DCT matrix is equal to the input matrix.
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Exercise 7.2

 Examine the give DCT matrix D. Calculate the original
matrix X.
> D=A*X*A, Al=Al
> At*D=X*Al
> A*D*A=X

255 |255] O 0 0 0 0 0
0 255 O 0 0 0 0 0
0 0 255 O 0 0 0 0
X o 0 0 0 255 O 0 0 0
0 0 0 0 255 O 0 0
0 0 0 0 0 255 O 0
0 0 0 0 0 0 255 O
0 0 0 0 0 0 0 255
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Exercise 7.3

2 * In the lecture the basis of a 8x8 DCT was visualized by
v 64 images. The images are denoted by
}. alpha;, 1=0,..,7,] =0,..,7. Calculate the matrix alpha,;.
A r
.ﬁ & :((A):.) '((A)j )
®
— 0.49
> 0.42
= 0.28
= o, = 010 (049 0.42 028 010 -0.10 -0.28 -042 -0,49)
— ’ -0.10
Y -0.28
a
= -0.42
-w -0.49
il
L
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Exercise 7.4

* Interactive examples:
— Do it yourself with ImageTrans (*)

] ICSY: Image Transformation E]@[E]

Quantization Factor: 16
I 1 50 100 150 200 258

[C] Use Quantization Matrix

Color Model, Color Model Range.

RGB (ogarithmic scale) « | [EI 1731,96 |

748,06 39,31 18,73 2,62 0,8 1,08 0,18 524| | 47,00 200 1,00 0,00 0,00 0,00 0,00 0,00
5,71 48,89 11,00 10,5 7,18 0,14 4,53 2,27 0,00 3,00 1,00 1,00 0,00 0,00 0,00 0,00
22,83 32,12 0,65 0,76 1,18 7,82 341 8,87 1,00 2,00 0,00 0,00 0,00 0,00 0,00 1,00
8,40 14,49 10,11 3,10 532 3,68 3,88 469 1,00 1,00 1,00 0,00 0,00 0,00 0,00 0,00
11,98 6,92 7,05 354 3,75 2,42 4,50 4,9 1,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
1,61 10,65 1,66 1,88 6,48 6,13 518 3,5 0,00 1,00 0,00 0,00 0,00 0,00 0,00 0,00
0,75 1,12 0,83 4,20 1,29 13,83 8,98 §,13 0,00 0,00 0,00 0,00 0,00 1,00 1,00 1,00
644 2,31 1,68 1,68 2,8 2,19 1,15 3,61 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

(*) This is a Java Webstart application; you'll probably need to install this
software from http://java.sun.com/products/javawebstart .
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