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Abstract: The transfer and storage of images is done through compression technology using various transformations to
find suitable transformations for image analysis and compression, wavelet based images are analyzed with image com-
pression technology, which is necessary for channel image transmission. The purpose of this article is to determine the
appropriate wavelengths for compressing images by recording the parameters that are created by compressing and using
an appropriate compression method. The compression method Set Partitioning in Hierarchical Trees (SPIHT) is used to
obtain a better compression of the image with a high compression ratio using different wavelets and to compare the re-
sults that the techniques were implemented in the Matlab program through the results such as basic criteria for the com-
pressed image quality scale.
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1. Introduction

Converting images to a digital form when pro-
cessing, such as storage and transmission, to reduce data
duplication and their inconvenience to that data in order
to store and send well and effectively, as pressure is the
technology to reduce and repeat data, in addition to re-
ducing the transmission timef®. The method used to
compress the image is the compression method™, which
is characterized by the non-loss of the image of its data
and is considered a powerful image compression tech-
nology with the help of wavelets, where a good image is
obtained through the results obtained. Basic criteria for
the compressed image quality scale wavelets used were
compared between the results obtained. Many research-
ers used different numerical methods as a filter in order
to enhance different images; the descriptions of these
methods and the images in the field of applied sciences

are introduced in®7),

Work on this article, daubechies, symlets and haar
are used. Primary and compact wavelet proposed by
daubechies is orthogonal wavelets, which are called
daubechies wavelets. It is a designed with a very high
stage and highest number vanishing moments to offer
specific support.

2. The effect of wavelet and SPIHT
In image analysis

The proposed theorem SPIHT by which the image
is compressed by analyzing the image into four
sub-domains and by repeating this decomposition the
final scale is reached where each analysis sub-band of

one low frequency and three high frequencies ranges.
EZW-[Embedded Zero Wavelet] algorithm®, Eq. 1 rep
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resents SPIHT.

_{ L,max(c,d) € X {|C.q} = 27 }
I,(X —{ G 1
() 0 Otherwise @)

where: I,(X): important coordinates T and C.,4: rep-
resents the values of the coefficients (c, d).

Figure 1 demonstrates the result of using the pro-
posed theorem with wavelet in the process of compres-
sion and obtaining an image that has not lost its charac-
teristics.

SPIHT is summarized in three steps like sorting,
optimizing, and quantifying with three menus like LIP,
LIS, and LSP that encode image data’®".

Nnax = [log2 (maxc, d{|CC,d |})] 2

Figure 2 shows different levels of decomposition and
their effect on flow of compression algorithms.
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Figure 2. Different levels of decomposition and their effect on flow of compression algorithms.

3. Discussion of the results

Color image has been suggested for applying the
discrete wavelet transformation and decomposition algo-
rithm where wavelets were used haar, db land symlet 2
at Levels (1-8) of decomposition is adopted. After the
decomposition, the theory used in compression is evalu-
ated by MSE, PSNR, and compression
ues bit-per-pixel ratio in Table 1, measure the resulting
image quality™®.

Original image size in (bit)

Compressed image size in bit

Bir Per Pixel
Compressed image size in(bit)

~ Total number of pixels in the image
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To view more color image information from the
above equations MSE is between the original image and
the recreated image is defined in the decoder as

1
MSE = a2 = NZ(I(C, d) — G(c, d))?
N is pixels for each image. The sum is above c, d to
the sum across all pixels in image ratio between signal

contrast and reconstruction error variance is the peak
signal-to-noise ratio PSNR.

PSNR = 10l0g10 22>
= 9\ sk

Table 1 and 2 show the pressure process for eight lev-
els and the comparison of the three wavelets in the re-
sults.
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Decomposition level 1

Transforms Haar dbl Sym
MSE 10.06 10 8.85
PSNR 38.11 38.11 38.66
CR% 120.70 120.70 114.41

BPP 28.9672 28.967 27.4583
Decomposition level 2
Transforms Haar db1 Sym
MSE 8.314 6.296 6.466
PSNR 38.93 40.14 40.02
CR% 73.65 73.65 70.80
BPP 17.6763 17.676 16.9915
Decomposition level 3
Transforms Haar dbl Sym
MSE 9.589 9.589 4.923
PSNR 38.31 38.31 41.21
CR% 59.94 59.94 58.60
BPP 14.3864 14.3862 14.0643
Decomposition level 4
Transforms Haar dbl Sym
MSE 11.37 4.506 4.266
PSNR 37.57 41.59 41.83
CR% 56.31 56.31 55.19
BPP 13.5145 13.5144 13.2456

Table 1. Levels of decomposition with performance evaluation levels (1-4)

Decomposition level 5

Transforms Haar db1 Sym
MSE 3.036 4521 4.301
PSNR 33.31 41.58 41.79
CR% 55.40 56.40 54.21

BPP 13.2852 13.295 13.0109
Decomposition level 6
Transforms Haar db1 Sym
MSE 2.263 2.263 1.676
PSNR 44.58 44.58 45.89
CR% 55.14 56.14 53.94
BPP 13.2345 13.2344 12.9453
Decomposition level 7
Transforms Haar db1 Sym
MSE 2.764 2.764 2211
PSNR 43.72 43.72 44.68
CR% 41.49 41.49 40.06
BPP 9.9585 9.9584 9.6136
Decomposition level 8
Transforms Haar Db 1 Sym
MSE 2.764 2.764 2211
PSNR 43.72 43.72 44.62
CR% 4141 41.47 40.03
BPP 9.9519 9.9518 9.6074

Table 2. Levels of decomposition with performance evaluation levels (5-8)
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Level 8

Figure 3. Compressed image at decomposition with three waves at levels 1 and 8.

From the above two Tables from the first level,
the decrease in decomposition in PSNR at the wave-
lets haar, db and sym, but sym is better than wavelets
haar and db.

As for the eighth level, in level 8 is reduced, the
error level decrease is almost equal, which leads to
PSNR close in the three wavelets, with the compres-
sion ratio approximately equal to BPP.

Figure 3 shows the difference theoretically be-
tween the original image and the compressed image of
the first and eighth levels of the three wavelets.

4. Conclusion

Achieving a high level of compression ratio the
focus is in this work is to prove that the symlet 2 wave
at the eighth level is achieved per bit per pixel. Fewer
values are obtained for PSNR using symlet 2 than it is
in the first level. During the results of the PSNR val-
ues that proved that, the wavelets have a major role
with the pressure algorithm Set Partitioning in Hier-
archical Trees SPIHT, which can be applied to artifi-
cial and medical images.
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