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Abstract

The Hadamard matrix is a symmetric matrix made of plus and minus ones as entries.
Therefore the use of Hadamard transform in the image processing tequires only the
real number operations and results in the computational advantages. Recently,
however, certain degradation aspects have been reported. In this paper we propose
a WH matrixtwhich retains the main properties of Hadamard matrix.

The actual improvement of the image transmission in the inner part of the picture
has been demonstrated by the computer simulated image developments. The orthogo-
nal transforms such as Hadamard transform offers a useful facility in the digital signal
processing. As the size of the transmission block increases, however, the assignment
of bits for each data must increase exponentially. Thus the SNR of the image tends
to decline accordingly. As an attempt to increase the SNR, we propose the WH
matrix whose elements are made of +1, 42, +3, -4, and the unitform is 8X8

matrix.
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Fig. 1 8X8 WH unit form matrix
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Table 2. SNR improvement in 8X8 block of WH
Improvement |
S/N |HADAMARD W—H n dB
L1 | N2/(8X128)3 62.5N,%/800? 20.4
2,2 ” 333N,2/800? 27.36
3,8 ” 333N,2/800? 27. 36
4,4 ” 500N%/800? 29.1
5,5 ” 333N,2/800° 27.36
6,6 " 333N:%/800° 27.36
7,7 ” 333N,2/8002 27.36
8,8 ” 62. 5N,2/8002 20.4
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Fig. 3 SNR comparison between Hadamard and
WH in 8X8 block
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Fig. 4 SNR comparison between Hadamard and
WH in 16X16 block.

Table 3. SNR improvement in 16X16 block of WH

SIN | HADAMARD‘ W—H Imﬁg%me“i

L1 | N2(6X518)7 250N2/20002 | 32.8

2,2 P 250N2/30002 | 32.8

3,3 P 1000N:2/30004  38.8

4,4 " ” \ 38.8

5,5 ” ” 38.8

6,6 " " 38.8

7.7 ” " ] 28.8

8,8 " ” | 8.8

9,9 ” ” [ 38.8

10,10 " " | 8

11,11 " " | .8

12,12 " " ;8

13,13 ” ” i 38.8

14,14 ” ” | s88

15,15 ” 250N;2/30002 32.8
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Fig. 5 Flowchart of Image Processing
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