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« Discarding high-frequency coefficients effectively reduced
the image size without compromising quality.

«Reducing the high-frequency data using the Minimize-
Final-Data technique compressed data represented as a
stream of bits.

o Utilizing the discrete wavelet transform (DWT) to extract
low-frequency coefficients represented essential information
from the original image.
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Abstract: Image compression is one of the
most important processes in image processing.
It has numerous applications and plays a
significant role in increasing transmission
efficiency by reducing image size to just a few
bytes, enabling the transmission of images
without compromising their quality. The
present study's proposed method focuses on
reducing the size of an image through a
compression technique. This technique
involves extracting the essential information
from the original image, which is represented
by the low-frequency coefficients obtained
through the discrete wavelet transform (DWT).
By discarding the high-frequency coefficients, it
can effectively preserve only the important
details while significantly reducing the image
size. In our approach, we employ the bi-cubic
zoom-out method to resize the low-frequency
coefficients, resulting in a high compression
ratio. Finally, these high-frequency data are
reduced by the Minimize-Final-Data method to
produce compressed data (a stream of bits).
Importantly, this zoomed-out image does not
affect the overall image quality. We compared
this proposed algorithm with both JPEG and
JPEG2000 based on image quality and
compression ratio. When applied to the Lena
image, the proposed method achieved a PSNR
of 40 dB and a compression size of 13.8 KB.
However, when compared to the JPEG2000
method, the PSNR increased to 41.1 dB while
maintaining a smaller compression size of 13.3
KB.
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1. INTRODUCTION

An image is a combination of numbers
represented by a very large group of rows and
columns, which occupy a significant amount of
space and make it difficult to transport. As a
result, it is necessary to reduce the space
occupied by these large numbers, which
requires the use of various mathematical
equations and the incorporation of new
techniques that enhance image compression
using advanced mathematical technologies [1].
Visual data compression has become crucial for
quick data transport and effective media
storage. While color images require 24 bits
(three channels), grayscale images only need 8
bits per pixel. Additionally, the size of
uncompressed images requires high bandwidth
and low transfer rates. Therefore, the
compression process is crucial when working
with various media types. There are two types
of image compression methods: lossless and
lossy [2]. Image compression is essential for
image transmission and storage. It makes it
easier to store, transmit, and create images of
appropriate size. It is also important to consider
the data or signal itself, which may contain
frequent transients and crucial information.
The analysis of this data can be performed using
the Fourier transform. As a result, the discrete
wavelet transform (DWT) is the most widely
used technique for image compression. In the
discrete wavelet transform (DWT), the wavelets
are sampled at discrete intervals. Wavelets are
mathematical functions for decomposing
images or other data [3]. The discrete wavelet
transform (DWT) provides concurrent time-
frequency and two-dimensional resolution
(2D), making it more advantageous than the
Fourier transform due to the DWT's ability to
"zoom" in the time and frequency domains [3],
[4]. In the present work, the bi-cubic zoom-out
method is used to resize the low-frequency
coefficients, significantly reducing file size and
resulting in a high compression ratio. The high-
frequency data is then further compressed

using the Minimize-Final-Data approach,
producing a compressed data stream in the
form of bits.

2, RELATED WORK

Discrete Wavelet Transform (DWT) has been
extensively studied and applied across various
domains due to its efficacy in multi-resolution
analysis. One significant area of related work is
in image compression, where DWT has been
employed to enhance compression efficiency
while maintaining high image quality, as seen
in standards like JPEG 2000 [5]. Researchers
have also explored DWT in signal processing for
noise reduction, leveraging its ability to
separate signal components across different
frequency bands. Moreover, DWT has been
used in the field of digital watermarking. DWT
has provided robust techniques for embedding
compression watermarks in multimedia
content, enhancing security and copyright
protection. Recent advancements include
combining DWT with machine learning
algorithms to improve the accuracy and
performance of various tasks, such as lossy
image compression [6]. These diverse
applications underscore the versatility and
importance of DWT in modern computational
and engineering problems. Some related works
include:

e Image Compression Using Wavelet
Transform by S. S. Agarwal and S. K.
Singh: This work discussed DWT for
image compression and compared
different wavelet filters [7].

e A Survey of Image Compression
Techniques Using Wavelet Transform by
A. K. Jain and A. K. Verma. This survey
paper provides an overview of different
image compression techniques based on
DWT and their performance evaluation
[8].

o Image Compression Based on Wavelet
Transform: A Review by M. S. Nair and S.
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K. Nayar. This review article summarizes
the advancements in image compression
using DWT and highlights the key
challenges and future research directions
in this area [9].
The term "zoom-out images" typically refers to
a technique used in computer vision and image
processing where an image is analyzed at
multiple scales or resolutions [1]. This method
can be particularly useful in object detection,
scene understanding, and image segmentation
tasks, as it allows models to capture fine details
and broader contextual information [5]. Here is
an overview of related work and research areas
involving zoom-out images:

e Foveal Vision: Inspired by human
vision, foveal vision involves focusing on
high-resolution details in a central region
(zoom-in)  while retaining lower-
resolution information in the periphery
(zoom-out). This approach is used in
various computer vision tasks to balance
detail and context [8].

¢ Pyramid Representations: Image
pyramids are a common technique in

which images are repeatedly down-
sampled to create a series of images at
different resolutions, allowing algorithms
to process information at multiple scales
[9].
¢ Gaussian Pyramid: An image pyramid

where each level is a smoothed and down-
sampled version of the previous one. A
more complex representation that
captures the differences between
consecutive levels of a Gaussian pyramid
is useful for image compression and
texture analysis [10].

3.PROPOSED COMPRESSION

ALGORITHM

In general, an image compression system

consists of four essential stages: transformation

(DWT), zoom-out (using the Bi-Cubic method),

quantization, and arithmetic coding. Figure 1

illustrates the encoding process, while the

decoding process is simply the inverse of the a

forementioned stages.

IMAGE

\ 4

Single level DWT

Zoom-Out

A 4

Bi-Cubic method

A 4

Arithmetic
Coding

Uniform
Quantization

A

Fig. 1 Layout Proposed Image Compression.

Data resizing, whether wupscaling or
downscaling to adjust the resolution, is an
important signal processing technique due to
the diverse range of data sources. Data resizing
is achieved through various interpolation
methods, with replication, bilinear, and bi-
cubic being the most common choices. These
interpolation techniques are frequently
implemented in commercial digital image
processing software [5].

4. THEORETICAL BACKGROUND
4.1.The Discrete Wavelet Transform
(DWT)

Recent image compression techniques,
particularly those that execute at low bit rates,
are crucial for applications including data
streaming over the Internet, wireless
communication, and storage on low-memory
devices. The research has shown that wavelet-
based image compression techniques can
improve image quality at higher compression
levels. DWT is a method of decomposing input
signals into multiple resolutions. To separate
signals into their low-frequency and high-
frequency components, low-pass and high-pass
filters are used, respectively. The forward

decomposition of a signal is implemented for
conventional DWT by a low-pass digital filter
and a high-pass digital filter. The scaling
function and associated wavelets are used to
construct both digital filters [3]. The signal is
periodically downscaled by the compression
system using a set of filters that only allow half
of the frequency range to get through [6]. The
LL sub-band is subject to a Zoom-out algorithm
(bi-cubic method) to make the LL matrix
smaller and compressible. The quantization
process in the system is based on dividing each

sub-band of the signal by a constant value [7]:
LL

LL, = round [6] (1)

The quantization value Q strictly depend on the
data, where 0 < Q < Max. The maximum value
of Q, denoted as Max, is the maximum value in
the lowest frequency sub-band (the LL sub-
band), i.e., the single quantization value Q is
applied by dividing all the coefficients by that
value and then rounding to the nearest integer.
The final quantized sub-band is denoted as HQ.
Figure 2  shows  single-level DWT
decomposition.
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[ 16x16 double
1 2 3 4 7 8 9 10 1 12 13

1 155 155, 155 155, 156 154 151 149 150 151 154 155 156/ »~
2 155 155, 155 155, 155 154 151 149 150 152 155 156 157

3 154 154 134 154 153 152 151 151 150 151 155 157 156

4 152 132 132 152 151 151 152 152 150 151 155 157 156

5 151 131 131 151 151 152 154 154 151 152 155 156 155

6 151 131 131 152 153 154 155 154 153 153 155 156 155

7 154 154 154 155 156 156 155 154 155 155 155 155 155

8 156 156 156 156 157 156 154 154 157 157 155 155 156

9 157 157 157 157 156 155 154 155 159 159 156 155 16

10 157 157 157 157 156 156 155 16 159 159 156 155 16

11 156 156 15 156 157 157 158 158 157 156 155 154 155

12 L E 155 156 157 158 159 159 157 156 156 156 155,

(a) Sample of Data from Lena’s Image 16x16 (Before Decomposition by DWT)
o 10x10 double
1 2 3 4 5 6 7 8 9 10

1 307.4475 3074854 3072793 3044654  301.0135 3030657 3130837 3112915 307.8353
2 309.9714 309.9714 309.8120 310.9345 308.3239 298.8274 302.6125 309.8261 313.8296 317.9820
3 310.2182 310.2077 310.1280 3107504 307.4805 298.8931 303.2710 311.6162 313.3830 314.3484
4 304.3658 304.4313 304.3430 303.7886 302,7319 302.8765 3026431 312.5915 3107134 307.5696
3 302.9918 302.6150 302.3243 303.8998 308.2257 307.6994 306.1689 311.0688 308.4408 310.75%4
6 311.6007 311.5332 311.3589 312.4210 310.8927 309.2991 313.2952 310.9607 3091304 305.5507
7 313.8722 313.6650 313.8014 313.7413 311.2770 312.7837 315.8604 309.8793 312.2413 311.3848
8 310.4368 311.6423 310.9684 310.9919 315.0112 317.4820 313.8566 311.5340 310.2820 314.4327
9 310.4738 310.4349 309.9620 311.8593 314.7294 314.3751 313.8764 315.4522 312.2637 315.0991
10 312.5013 3121226 311.6561 314.4488 317.4724 309.3559 311.7376 314.1586 309.9632 310.2330
1l

(b) After Decomposition by DWT LL sub-band Generated.
Fig. 2 DWT Applied to Sample of Data Matrix 16x16 to Generate LL sub-band.

4.2.Bi-Cubic Zoom-Out

Interpolation is currently the most commonly
used method of image magnification. The
experiment examined the subjective and
objective image magnification performance of
various interpolation algorithms guide the user
in choosing an appropriate algorithm to achieve
the best results for various applications. The
fundamental idea behind image magnification
is to increase the number of image pixels,
converting a low-resolution image into a high-
resolution one [8]. Bicubic interpolation
produces smoother, less distorted images than
linear interpolation, and it is the Algorithm
utilized the most in image processing [9]. An
extension of cubic interpolation is bi-cubic
interpolation. Using Lagrange polynomials,
cubic splines, or cubic convolution methods, bi-
cubic interpolation can be achieved. When
process speed is not a problem, bilinear
interpolation is usually preferred to bi-cubic
interpolation in image processing. Bi-Cubic
interpolation is more subtle than Cubic
Interpolation. If the functional value f and the
derivatives fx, fy, and fxy are known at all four
angles (0, 0), (1.0), (0.1), and (1, 1) of the unit’s
square, the model for the Bi-Cubic
interpolation method can be shown as follows
in Eq. (2) [10].

3 3
p(x,y) = Z Z Qaij X; yj

i=0 j=0

(2)

The sixteen coefficients are determined from
the sixteen equations in sixteen unknowns that
can be written using the sixteen nearest
neighbors of point (x,y). Generally, bicubic
interpolation preserves fine detail better than
its bilinear counterpart [11]. Figure 3 shows the
LL sub-band matrix 10x10 (See Fig. 2) zoomed-
out using the bi-cubic method.

[ 5x%5 double
1 2 3 4 5
1 309.2806 303.0961 3067059 313.1837
2 306.8701 307.0340 303.0821 306.9163 312.4476
3 307.2360 307.5873 308.6597 310.1991 308.6508
4 312.4984 312.5301 314.2736 313.1606 311.7428
5 311.1482 3123113 314.1731 313.1564 312.2188
(a) LL Sub-Band Zoomed-Out.
1 5x%5 double
1 2 3 4 5

1 3 3 30 31 31
2 31 31 30 31 31
3 3 3 31 31 31
4 3 3 31 31 31
5 31 31 31 31 3
A

(b) Final Zoomed-out Data Quantized (Divide

Each Value by 10).
Fig. 3 Zoomed-Out Bi-Cubic Applied to LL
Sub-Band.

4.3.Minimize-Final-Data

Before the final step, the 5x5 matrix is
converted into a one-dimensional array of 25
elements. Then, the differences between every
two adjacent values are computed to increase
the conversion of the matrix into high-
frequency data, as shown in Fig. 4.
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D2
1 1%25 double

2 3 4 5 6

I

1

£ 1x25 double

3 31 3 3 3

8 9 10 11 12 13

Ed| H Ed| E)| 30 30 E)|
(a) One-dimensional array before computing differences between every two adjacent values.

1 2 3 4 5 B

8 9 10 ik 12 13
0 0 0 1 0 -1 0

(b) One-dimensional array after computing differences between every two adjacent values.
Fig. 4 Matrix 5x5 Converted to One-Dimensional Array and Converted to High-Frequency Data.

In the Coding step, the final high-frequency
data array is converted into a stream of bits. The
algorithm examines each set of three adjacent
data values and replaces them with a single
value if they are the same. For example, if there

i 1x23 double

is [3, 3, 3], the output is only 3. If the three
adjacent values are not the same, the three data
values are retained as they are. The coding steps
are illustrated in Fig. 5.

10 1 12 13 14 15

1 2 3 4 5 5 7 8 5
i 9 0 0 0 0 0 0 0 0
Fy v y
0 0 0

Final output =[ 0, 0,0, 1, 0, -1, 0, 0, 0, 0, 31]

Flagarray=[1,1,1,0,1,1,1, 1, 0]

Fig. 5 Final Coding Steps Consist of (Final Output Array is Represented 88 bits), and Flag Array is 9
bits. The total Bits are 97 bits.

Note: The Flag array is used for decoding. In the
above example, the 15t location has a value of
"1." Then, the 1%t location is checked in the Final
output, which is "0," indicating that the original
values were three zeros (0, 0, 0).
« If (Final array [L] == 1) THEN
Decode output = [Final output [L], Final output
[L], Final output [L]]
L = L + 1; %% Check the next location in the
Flag array to continue decoding
END {if}
Similarly, at the 4t location in the Flag array, a
"0" is found. Then, the 4th location is checked in
the Final output, which contains "1, 0, -1,"i.e., a
zero is encountered in the Flag array, the output
consists of the three adjacent values in the Final
output.
o If (Final array [L]==0) THEN

Decode output= [ Final output [L],
Final output [L+1], Final output [L+2]]

L=L+3; %% Jump to next location in
Flag array to continue decoding

END {if}

5.PROPOSED ALGORITHM RESULTS
The present work aims to elucidate the
superiority of the proposed technique,
demonstrated through MATLAB code. The
code was executed on a laptop computer with
an 11th Gen Intel(R) CoreTM i7-11800H
processor running MATLAB R2021b. The
operating system used was Windows 11 Pro.
Common metrics used to evaluate image
compression performance, including
compression ratio (CR), peak signal-to-noise

ratio (PSNR), root mean square error (RMSE),
and structural similarity index (SSIMVAL),
were used to compare the performance of the
proposed compression method.

The suggested system is evaluated using eight
grayscale images sourced from standard
Bitmap BMP image files, covering different
sizes commonly employed in image processing.
The evaluation involves applying the discrete
wavelet transformation and single-level
decompression with a zoom-out ratio of 0.4
(60%). The proposed system is clearly
illustrated in the following steps:

1- Read the original 2D image of size NxN.

2- Apply 2D DWT using the Daubechies
filter level 3 (db3) wavelet over the image.

3- Apply the bi-cubic interpolation method
(zoom-out).

4- Uniform Quantize LL sub-band to
eliminate dispensable coefficients. While
other sub-bands, i.e., HL, LH, and HH,
are ignored and replaced with zeros
instead of high-frequency coefficients.

5- The last step applies Minimize-Final-
Data, which is used to reduce all high-
frequency data redundancies by
converting each set of three adjacent
coefficients into a single data point. Then,
all the data is converted into a stream of
bits.

6- After  decomposing the  image,
reconstruct an approximation to the
original image by applying the inverse bi-
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cubic method to reconstruct the 8- Measure the quality of the reconstructed
approximate LL sub-band. images using error matrices (RMSE,

7- Apply inverse DWT to the LL sub-band to PSNR, SSIMVAL).
recompose an approximate version of the Table 1 explains the compressed size and other
original image. parameters for one level. Figure 6 shows the

decompressed images.

Table 1 Results of the Proposed Compression Method.

Image Name Original Size PSNR RMSE Compressed Size Compression Performance SSIM
Lena Image (1024 x 1024) 1 Mbytes 40.0 6.08 13.8 Kbytes 98.6 % 0.468
Omid_armin_Grey (2063x2623) 5.16 Mbytes 35.7 17.04 54.1 Kbytes 98.5 % 0.535
Michael-Am (1402 x 2123) 2.84 Mbytes 44.1  2.36  25.9 Kbytes 99.1% 0.338
Man1(1600 x 1200) 1.83 Mbytes 39.7 6.81  24.1 Kbytes 98.7% 0.536
Man2(3000 x 4499) 12.8 Mbytes 37.6 11.13 170 Kbytes 98.7% 0.728
Eye (2048 x 1536) 3 Mbytes 43.7 271 314 Kbytes 98.9 % 0.528
Girl (1035 x 821) 831 Kbytes 43.1 3.02 11.3 Kbytes 98.6 % 0.635
Pattern (320 x 138) 44.1 Mbytes 36.5 14.52 0.551 Kbytes 98.7% 0.661

Original Lena Image De-Compressed Image Proposed method
(size 1 Mbytes) (Compressed size 13.8Kbytes)

De-Compressed Image Proposed method

Original Omid_armin_Grey Image
(size 5.16 Mbytes) (Compressed size 54.1 Kbytes)

jTikrit Journal of Engineering Sciences | Volume 32 | No. 3! 2025 Page E
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Original Michael-Am Image De-Compressed Image Proposed method
(size 2.84 Mbytes) (Compressed size 25.9 Kbytes)

Original ManlImage De-Compressed Image Proposed method
(size 1.83 Mbytes) (Compressed size 24.1 Kbytes)

De-Compressed Image Proposed method
(Compressed size 170 Kbytes)

Original Man2 Image
(size 12.8 Mbytes)

i

Original Eye Image De-Compressed Image Proposed method
(size 3 Mbytes) (Compressed size 31.4 Kbytes)

jTikrit Journal of Engineering Sciences | Volume 32 | No. 3! 2025 Page Z
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Original Girl Image

(size 831 Kbytes)

DIP-XE

Original Pattern Image
(size 44.1 Mbytes)

Dé-Compressed Image Proposed method
(Compressed size 11.3 Kbytes)

DIP-XE

De-Compressed Image Proposed method
(Compressed size 0.551 Kbytes)

Fig. 6 Image Results of the Proposed Method.

6.COMPARISON WITH THE JPEG2000
TECHNIQUE

The present approach is compared with
JPEG2000, a technique widely used in digital
image compression, particularly for image
transmission and video compression. One

disadvantage of this technique is that the
decompressed image may contain blurring in
some areas. The comparison is based on
achieving a higher compression ratio while
maintaining readable image quality, as
illustrated in Table 2 and Fig. 7.

Table 2 Results of the Proposed Compression Method with JPEG2000.

Image Name Original Size PSNR RMSE Compressed Size SSIM
Lena Image 1 Mbytes 41.1 5.03 13.3 Kbytes 0.613
Omid_armin_Grey 5.16 Mbytes 40.0 6.44 56.1 Kbytes 0.523
Michael-Am 2.84 Mbytes 44.8 2.01 25.3 Kbytes 0.470
Mani1 1.83 Mbytes 42.1 3.95 22.5 Kbytes 0.655
Man2 12.8 Mbytes 45.4 1.87 170 Kbytes 0.703
Eye 3 Mbytes 45.4 1.86 29.5 Kbytes 0.581
Girl 831 Kbytes 43.7 2.77 11.2 Kbytes 0.694
Pattern2 44.1 Mbytes 41.2 4.88 0.840 Kbytes 0.864

(Compressed size 13.8 Kbytes)

De- Compressed Lena Image by Proposed method

De—ompressed Lena Imae by JPEG2000
(Compressed size 13.3 Kbytes)
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E 3 s 'n'ﬁ‘
De- Compressed Omid_armin_Grey Image by De-Compressed Omid_armin_ Grey Image by
Proposed method JPEG2000

(Compressed size 56.1 Kbytes)

De- Compressed Michael-Am Image by
JPEG2000 (Compressed size 25.3 Kbytes)
T = o

(Compressed size 54.1 Kbytes)

De—Compressed Michael-Am Image by roposed
‘method (Compressed size 25.9 Kbytes)
N L‘ J 3 -

p 4 ire ‘
De-Compressed Man1 Image by Proposed method De-Compressed Man1 Image by JPEG2000
(Compressed size 24.1 Kbytes) (Compressed size 25.5 Kbytes)

De- Compressed Man 2 Image by Proposed method  De-Compressed Man 2Image by JPEG2000
(Compressed size 170 Kbytes) (Compressed size 170 Kbytes)

De-Compressed Eye Image by Proposed method De-Compressed Eye Image by JPEG2000
(Compressed size 31.4 Kbytes) (Compressed size 29.5 Kbytes)
; w

e 1 0 X

De-Compressed Girl Image by Proposed method De- -Compressed Girl Image by JPEG2000
(Compressed size 11.3 Kbytes) (Compressed size 11.2 Kbytes)
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De-Compressed Pattern Image by Proposed method

(Compressed size 0.551 Kbytes)

De-Compressed Pattern Image by JPEG2000
(Compressed size 0.840 Kbytes)

Fig. 7 Image Compared Between the Proposed Method with JPEG2000.

7.COMPARISON WITH THE JPEG
TECHNIQUE

The JPEG technique is commonly used for
digital image compression and is known for
providing good visual quality with lower
complexity. However, it struggles to maintain
good visual quality at higher compression

ratios, resulting in a noticeable degradation of
image quality. This degradation includes
reducing color levels, leading to a loss of
realistic grayscale and producing unrealistic 2D
images. A comparison between JPEG and the
proposed compression technique can be seen in
Table 3 and Fig. 8.

Table 3 Results of the Proposed Compression Method with JPEG.

Image Name Original Size = PSNR RMSE Compressed Size SSIM
Lena Image 1 Mbytes 38.8 8.49 18.2 Kbytes 0.507
Omid_armin_Grey 5.16 Mbytes 37.4 11.8 80.4 Kbytes 0.486
Michael-Am 2.84 Mbytes 41.3 4.80 39.4 Kbytes 0.609
Man1 1.83 Mbytes 40.1 6.32 28.6 Kbytes 0.461
Man2 12.8 Mbytes 40.2 6.08 171 Kbytes 0.561
Eye1 3 Mbytes 41.6 4.42 40.9 Kbytes 0.610
Girl 831 Kbytes 40.1 6.29 14.7 Kbytes 0.485
Pattern2 44.1 Mbytes 36.5 14.5 3 Kbytes 0.661

De- Compressed Image by Proposed method

(Compressed size 13.8 Kbytes)

De- Compressed Image by Proposed method
(Compressed size 75.1 Kbytes)

De-Compressed Image by JPEG
(Compressed size 18.2 Kb es)

De-Compressed Image by JPEG
(Compressed size 80.4 Kbytes)
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De-Compressed Image by Proposed method De-Compressed Image by JPEG

.(Com ressed size 25.9 Kbytes) '(Com pressed size 39.4 Kbytes)

De-Compressed Image by Proposed method De-Compressed Image By JPEG
(Compressed size 24.1 Kbytes) (Com rssed size 28.6 Kbytes)

De-Compressed Image by Proposed method De-Compressed Image by JPEG
(Corppressed size 170 Kbytes (‘(}omp_ressed size 171 Kbytes)

De-Compressed Image by JPEG
(Compressed size 40.9 Kbytes)

De-Compressed Image by Proposed method
(Compressed size 31.4 Kbytes)

jTikrit Journal of Engineering Sciences | Volume 32 | No. 3! 2025 Page E



https://tj-es.com/

Hiba Muhammed Atta, Mohammed Mustafa Siddeq / Tikrit Journal of Engineering Sciences 2025; 32(3): 2057.

De-Compressed Image by Proposed method
(Compressed size 11.3 Kbytes)

De-Compressed Image by Proposed method
(Compressed size 0.551 Kbytes)

De-Compressed Image by JPEG
(Compressed size 14.7 Kbytes)

De-Compressed Image by JPEG
(Compressed size 3 Kbytes)

Fig. 8 Image Results of the Proposed Method with JPEG.

8.DISCUSSION AND CONCLUSIONS

A novel method for image compression has
been demonstrated in the present paper that
combines a single-level discrete wavelet
transform with bi-cubic interpolation (image
zooming-out), followed by a quantization
process. The following steps illustrate the
compression process used in our proposed
method:

e Thetype of DWT used in the present paper
is based on Daubechies discrete wavelet
transformation, which yields a low-
frequency domain subband (LL) and three
other high-frequency subbands (LH, HL,
and HH).

e The next step is to pass the LL subband
through bi-cubic interpolation to zoom
out the LL subband, followed by a uniform
quantization process where all data are
divided by a single value.

¢ Finally, the Minimize-Final-Data
technique is used to reduce the high-
frequency data and convert the final coded
data into a stream of bits.

It is observed that the results of the suggested
image compression algorithm are often very
close to those of the JPEG2000 technique.
Additionally, in certain situations, the
suggested algorithms exhibit significantly
better image quality than the JPEG2000
technique at higher compression ratios.
Furthermore, the present proposed algorithm
outperforms the JPEG technique. The
comparison between methods is based on
PSNR and RMSE, while SSIM is used to
demonstrate the similarity between the original
image and the decompressed image.
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