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ABSTRACT 
An image compression is significant for transmission and storage of digital images. During the transmission, storage of raw 
images requires vast amount of memory space. Therefore there is a necessity for reducing the size of image before sending or 
storing. Recently, many research works have been developed for image compression and decompression. However,   
performance of image compression is not efficient in order to achieve higher image quality. The Multiscale Approximation 
Wavelet Transformation based Image Compression and Decompression (MAWT-ICD) Technique is proposed to improve the 
quality of image being compressed and decompressed for medical analysis. The MAWT-ICD Technique is designed for achieving 
lossless image compression and improving the compression ratio with reduced computational complexity involved during 
transformation. The MAWT-ICD Technique used Multiscale Approximation (MSA) based Wavelet Transformation and vector 
quantization (VQ) for performing image compression with higher compression ratio. Initially, MSA based Wavelet 
Transformation is employed in MAWT-ICD Technique that allows us to decompose the medical image into a set of sub-images 
with different resolution levels. After that, VQ is performed for reducing the number of bits. Finally, encoding Process is 
performed for further reducing the overall the size of medical image for efficient transmission. During image decompression, the 
MAWT-ICD Technique performs the reverse process of image compression to obtain the reconstructed medical image. The 
MAWT-ICD Technique conducts the simulations works on the parameters such as compression ratio, computation complexity, 
and space complexity. The simulation results demonstrate that the MAWT-ICD Technique is able to achieve higher compression 
ratio and minimum space complexity for image compression of medical images. 

 
KEYWORDS: image compression, MSA based Wavelet Transformation, medical image, vector quantization, encoding  

 

INTRODUCTION 

 

An image compression is significant in digital image processing for transmission. An image compression is 

the process of minimizing irrelevance and redundancy of image data for storing or transmitting data in an effective 

manner. The image compression is classified into type’s namely lossless image compression and lossy image 

compression. In lossless image compression, the original image is efficiently retrieved from the compressed 

image. Lossy schemes afford much higher compression ratios than lossless schemes.  In our research work, 

lossless image compression technique is used for medical analysis. 

Recently, most of research works have been designed for performing image compression and decompression. 

Wavelet based volumetric medical image compression was presented in [1] for improving the compression 
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efficiency of image. But, compression ratio was remained unsolved. A new wavelet based efficient image 

compression algorithm was introduced in [2] by using compressive sensing to improve reconstruction quality with 

minimum computational complexity. However, the memory taken for storing compressed image was higher. 

A cuckoo search algorithm based vector quantization was designed in [3] for image compression that 

improves the peak signal to noise ratio and quality of the reconstructed image. But, computational complexity 

was more. A Spatial Domain Image Compression Based on Hops Encoding was developed in [4] for loss or 

lossless image compression that achieve low computational complexity and improved image quality. However, 

space complexity was not at required level. Fractal lossy compression for Non ROI image and Context tree 

weighting lossless for ROI part of an image was presented in [5] for the efficient compression with improved 

compression ratio. Though, compression ratio was not at required level.  

A Novel Image Compression Algorithm was intended in [6] to compress high-resolution images with the aid 

of transformations (DWT and DCT) and Minimize-Matrix-Size Algorithm and to attain better image quality. 

Though, space complexity of image compression was remained unsolved. An optimized medical image 

compression algorithm was designed in [7] depends on wavelet transform and vector quantization to improve the 

compression performance and to obtain higher compression ratio and the image visual quality. Though, 

compression ratio was limited. 

Lossless Medical Image Compression was presented in [8] by using Integer Wavelet to improve the lossless 

compression performance. But, time complexity was not considered. A novel algorithm for hyperspectral image 

compression based on hybrid prediction and fractal was introduced in [9] to provide a solution for lossy 

compression of hyperspectral image. This method efficiently reduces the time complexity and memory space. 

However, compression ratio was  not considered. 

A medical image compression approach was developed in [10] by Differential Pulse Code Modulator and 

discreet wavelet transformation to efficiently make compression with higher the compression ratio. A new simple 

and efficient color space transformation was intended in [11] for lossless image compression with lower 

computational complexity. 

In order to overcome the exiting issues, Multiscale Approximation Wavelet Transformation based Image 

Compression and Decompression (MAWT-ICD) Technique is designed. The main objective of MAWT-ICD 

Technique is to enhance the quality of image being compressed and decompressed for medical analysis with 

higher compression ratio.  

❖ To improve the image compression performance with higher compression ratio, MSA based Wavelet 

Transform is used in MAWT-ICD Technique. 

❖ To minimize number of bits for image compression, Vector Quantization is performed in MAWT-ICD 

Technique. 

❖ To further reduce the overall size of medical image, encoding is performed in MAWT-ICD Technique. 

The rest of this paper is organized as follows. Section 2 explains Multiscale Approximation Wavelet 

Transformation based Image Compression and Decompression (MAWT-ICD) Technique with the aid of 

architecture diagram. Section 3 and Section 4 presents the experimental section with details performance analysis. 

Section 5 explains the related works.  Finally, Section 6 concludes this paper. 

 

2. Multiscale Approximation Wavelet Transformation based Image Compression and Decompression: 

The Multiscale Approximation Wavelet Transformation based Image Compression and Decompression 

(MAWT-ICD) Technique is developed for enhancing the performance of image compression and decompression 

with higher compression ratio. The MAWT-ICD Technique is used multiscale approximation (MSA) based 

wavelet transformation for performing image compression and decompression process. Image compression is the 

process of reducing the size of image without affecting their quality. The minimization in file size assists more 

images to be stored in a given specified memory space. Besides, image compression process also helps for 

reducing the time required for images to be sent over the Internet. 

A Multiscale approximation (MSA) or multi resolution analysis (MRA) is methods of a practically related 

discrete wavelet transform (DWT) and an explanation for an algorithm of a fast Fourier Wavelet Transform 

(FWT). The MSA affords a natural framework for the understanding of wavelet bases. Image representation using 

MSA techniques provides a global perspective of the image by means of examining the image at different 

resolutions. The lower resolutions provide information about the global features of the image and the higher 

resolutions provide the local features or finer details. The MSA based wavelet transform is used to get a set of 

sub-images with different resolution levels. Decomposing an image using the wavelet transform is results in a 

smooth image. Each of the decomposed images is one-fourth the size -of the original image. The decomposed 

image contains four components such as LL, LH, HL, and HH. The smooth image and the detail images together 

have the identical size as the original image that are utilized to exactly reconstruct the original image. This process 

is recurring several times until a smooth image of desired size is obtained. 

The MSA is extensively used for medical image analysis. This approach supports in viewing an image with 

global and local perspectives with different resolutions. Then, MSA based wavelet transformation is used to obtain 



110   Mr. T. Velumani and Dr. S. Sukumaran., 2017/Advances in Natural and Applied Sciences. 11(1) January 2017, Pages:  

            108-118 

a set of sub-images with diverse resolution levels. The MSA based wavelet transform does not change the size of 

the image. But, the MSA based wavelet transform makes the image more appropriate for compression. The MSA 

based wavelet transform has one smooth or low pass image of a much smaller size and several errors sub-images 

that can be represented by lesser bits. Quantizing these error images using vector quantization provides the ability 

to represent each pixel with a lessened bit per pixel rate. Efficient quantization and coding of the error sub-images 

assists in achieving high compression ratios after reconstruction.  

The overall architecture of Multiscale Approximation Wavelet Transformation based Image Compression 

and Decompression (MAWT-ICD) Technique for Medical Analysis is shown in below Figure 1, 

 

 
Fig. 1: MSA Wavelets Transform for  

 

As shown in Figure 1, MAWT-ICD Technique initially performs image compression where it takes original 

medical image is to be compressed as input and then applied MSA based Wavelet Transform. The MSA based 

Wavelet Transform splits the medical image into four components or sub bands like LL, LH, HL, and HH with 

multiple resolutions. Next, MAWT-ICD Technique is used Vector Quantization to reduce the number of bits is to 

be transmitted for image compression.  Finally, MAWT-ICD Technique used encoder to reduce the overall size 

of medical image for transmission. The resultant compressed image is transmitted through internet for analysis of 

medical data. 

In receiver side, the image decompression process is performed. The image decompression process is reverse 

process of image compression to acquire the reconstructed medical image. This in turn helps for MAWT-ICD 

Technique to improve the compression ratio with minimum computational complexity. The detailed explanations 

about MAWT- 

ICD Technique are described in following subsections. 

 

2.1 MSA based Wavelet Transform: 

In MAWT-ICD Technique, MSA based Wavelet Transform is a powerful new approach that represents signal 

and image at different resolutions or scales. In MAWT-ICD Technique, wavelet-based transforms is explained in 

a multi resolution point of view. A Multiscale approximation of the image 𝐿2𝑅 consists of a sequence of nested 

subspace or sub bands with multiple resolutions which is formulated as, 
{0} … ⊂ 𝑉1 ⊂ 𝑉−1 ⊂ ⋯ 𝑉−𝑛 ⊂ 𝑉−(𝑛+1) ⊂ ⋯ ⊂ 𝐿2𝑅               (1) 

Form the equation (1), 𝑉𝑖 represents the different subspace of an image. The MSA based Wavelet Transform 

is employed to split a medical image into components of different resolutions or scale. Let consider a medical 

images 𝐴 represented by 𝑚 × 𝑛 matrices. Therefore, discrete wavelet transform using MSA of an image 𝐴 is 

defined by 

𝑋 = 𝑈𝐴𝑉𝑇                                                                              (2) 

The inverse wavelets transform using MSA of an image is defined as, 

𝐴 = 𝑈𝑇𝑋𝑉                                                                                (3) 

From equation (2) and (3), 𝑈, 𝑉 are the orthogonal matrices which depend on the size of 𝐴 and the length of 

the scaling and wavelet coefficients. The discrete orthogonal wavelet basis functions are produced from a single 

mother wavelet function 𝜓(𝑡) through dilation and translation in which 𝑚, 𝑛 are integers and 𝑡 is a variable 

indicating time or space. Next, any energy-limits of a signal or image 𝑓( 𝑡 ) is mathematically expanded as,  

𝑓 = ∑ 𝑐𝑚,𝑛(𝑓)𝑚,𝑛 𝜓𝑚,𝑛                                                            (4) 
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From equation (4), 𝑐𝑚,𝑛(𝑓) =< 𝜓𝑚,𝑛, 𝑓 > is a wavelet coefficient. These coefficients are obtained by 

successively filtering the discrete signal via the quadrature mirror filters (QMF). Each filtering operation includes 

of a low-pass filter (L) and a high-pass filter (H). The lower-pass filter attempts to average the data, while the 

high-pass filter extracts the information detailed difference between two successive scales. The multiresolution 

decomposition for a two dimensional image is implemented by first filtering the rows horizontally and then the 

columns vertically. The decomposition components in each layer denote the LL, LH, HL, and HH. The MSA 

based Wavelet Transform for decomposition is shown in below Figure 2. 

 

 
 

Fig. 2: Block diagram of Wavelet Transform using MSA 

 

Figure 2 demonstrates the decomposition process of Wavelet Transform using MSA. After performing 

decomposition, coefficients behavior of each component is significant for understanding the behaviors of images 

in multi resolution levels. In addition, statistical behavior of coefficients in each sub band at various decomposition 

levels is necessary for compressing the medical images with good quality. From the behavior of wavelet 

coefficients and their distribution, it has been exposed that most of the coefficients lie in the narrow range around 

the origin and high resolution levels include smaller coefficients and low energy. In order to attain high 

compression and to protect the significant image details with a good Mean square error (MSE) performance, the 

highest energy sub bands are needs to be quantized at each level. The average energy of sub band is determined 

by means of total energy of the coefficients in the sub band to the size of the sub band. 

 

2.2 Vector Quantization:  

The MSA based Wavelet Transform does not reduce the amount of the data to be compressed. The most 

common way to reduce the number of bits is vector quantization (VQ). The VQ performs the following process 

for reducing the number of bits in image. 

❖ Divide the input image into number of vectors. 

❖ Compares each of these vectors to the entries of a codebook consisting representative vectors. 

❖ Identify the closest matching vector in codebook through applying the least mean square error criteria.  

The most important task for VQ is to design an ideal codebook containing the best representative reproduction 

vectors which can efficiently represent the wide variety of source vectors. For designing codebook, LBG 

algorithm is utilized in MAWT-ICD Technique. The follow process of LBG algorithm for designing codebook is 

shown in below Figure 3. 
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Fig. 3: Follow Process of LBG Algorithm 

 

As shown in Figure 3, LBG Algorithm starts with the initialization of a codebook which has the random 

vectors from the training set. Code vectors are created through clustering of training set vectors. The centroid of 

each code vector is determined and then swaps with the code vector. This process is repeated until the distortion 

in the codebook between iterations attains a threshold value.           

In VQ, the image is divided into 𝑛 number of small overlapping blocks for example 4 x 4-pixel blocks are 

considered as vectors like { 𝑣1, 𝑣2, . . . , 𝑣2} of dimension 16. At the encoder, each vector 𝑣𝑖 (𝑖 = 1 … 𝑛) is compared 

to the elements of a codebook, and only the index of the nearest code vector is transmitted. The elements of a 

codebook 𝐶 = {𝑐0, 𝑐1, … . 𝑐𝐿−1} are called code vectors or codeword’s in which  𝐿 is the size of the codebook. The 

best matching code vector is chosen based on distortion measure (i.e. mean square error (MSE). The codebook 

must include vectors that represent the images to be compressed.  The structure of vector quantization and de-

quantization is shown in below Figure 4, 

 
Fig. 4: Structures of Vector Quantization and De-quantization 

 

2.3 Encoder: 

// Multiscale Approximation Wavelet Transformation based Image Compression Algorithm 

Input: Original Medical Image form Data set 

Output: Compressed Image 

Step 1:Begin 

Step 2:  For each Medical Image 

Step 3:       Apply MSA based Wavelet Transform for decomposing the image into four sub  

                  bands like LL, LH, HL, and HH with different resolutions using (1) and (2) 

Step 4:       Perform vector quantization for reducing the number of bits to be transmitted. 

Step 5:       Perform encoding to reduce the overall size of medical image for transmission 

Step 6:   End For 

Step 7:End 
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After performing quantization, Encoder is used for reduce the overall size of medical image for transmission. 

In MAWT-ICD Technique, a Huffman code is used for both encoding and decoding process to achieve lossless 

data compression. The algorithmicprocess of Multiscale Approximation Wavelet Transformation based Image 

Compression is shown in below, 

 

Algorithm 1 Multiscale Approximation Wavelet Transformation based Image Compression Algorithm: 

As shown in Algorithm 1, Multiscale Approximation Wavelet Transformation based Image Compression 

Algorithm consists of three steps as follows. Initially, this image compression algorithm takes medical image from 

the data set as input and applies MSA based Wavelet Transform for decomposing the image into four sub bands 

with multiple resolutions. Next, image compression algorithm accomplishes vector quantization process for 

lessening the number of bits to be transmitted. Finally, image compression algorithm employs the Huffman 

encoder for further decreasing the overall size of medical image. With the support of above algorithmic process, 

MAWT-ICD Technique compresses the medical images to be transmitted with the higher compression ratio. This 

also helps for reducing the space and time complexity of image compression in an effective manner. 

 

2.4 Image Decompression: 

In MAWT-ICD Technique, image decompression is performed in order to obtain the reconstructed medical 

image for medical analysis. The image decompression is the reverse process of image compression. The 

algorithmic process of Multiscale Approximation Wavelet Transformation based Image Decompression is shown 

in below, 

// Multiscale Approximation Wavelet Transformation based Image Decompression 

Input: Compressed Medical Image 

Output: Reconstructed Image 

Step 1: Begin 

Step 2:   For each compressed medical image 

Step 3:       Performing decoding to convert of an encoded format back into the original sequence  

                of bits and therefore produces the quantized wavelet coefficient 

Step 4:      Perform de-quantization process on decoded image 

Step 5:       Apply Inverse Wavelet Transform using MSA to obtain the Reconstructed Medical  

                Image using (3). 

Step 6:    End For  

Step 7: End 

 

Algorithm 2 Multiscale Approximation Wavelet Transformation based Image Decompression Algorithm: 

As shown in Algorithm 2, Multiscale Approximation Wavelet Transformation based Image Decompression 

Algorithm consists of three steps as follows. This image decompression algorithm initially takes compressed 

medical image as input. Then it performs Huffman decoding process for converting of an encoded format back 

into the original sequence of bits. The output of the decoding process produces the quantized wavelet coefficient. 

After that, image decompression algorithm accomplishes the de-quantization process on decoded image to obtain 

the output vector. Finally, image decompression algorithm applies MSA based inverse wavelet transform to get 

the reconstructed medical image for performing medical analysis. 

 

3. Simulation Settings: 

The proposed Multiscale Approximation Wavelet Transformation based Image Compression and 

Decompression (MAWT-ICD) Technique is implemented in MATLAB Simulator using Brain MRI database. The 

Brain MRI database includes of 90 T2-weighted MR brain images. The image sizes are all 256 X 256 in pixel. 

The Brain MRI dataset is downloaded from the webpage of Medical School of Harvard University (URL: www. 

med.harvard.edu/aanlib/home.html). For conducting the simulation, 10 number of MRI brain images are taken 

form Brain MRI dataset. The efficiency of MAWT-ICD Technique is compared against with the existing two 

methods namely Wavelet based volumetric medical image compression [1] and wavelet based efficient image 

compression algorithm [2]. 

 

RESULTS AND DISCUSSIONS 
 

In this section, the result analysis of MAWT-ICD Technique is evaluated. The performance of MAWT-ICD 

Technique is compared against with existing two methods namely Wavelet based volumetric medical image 

compression [1] and Wavelet based efficient image compression algorithm [2]. The performance of MAWT-ICD 

Technique is evaluated along with the metrics such as compression ratio, computation complexity, and space 

complexity. 
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4.1 Measure of Compression Ratio: 

The compression ratio measures the ratio of size of compressed image using proposed MAWT-ICD 

Technique to that of the uncompressed input image (size). The compression ratio is measured in terms of 

percentages (%) and formulated as, 

𝐶𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑖𝑜 =
𝑖𝑛𝑝𝑢𝑡 𝑖𝑚𝑎𝑔𝑒 𝑠𝑖𝑧𝑒−𝑐𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑒𝑑 𝑖𝑚𝑎𝑔𝑒 𝑠𝑖𝑧𝑒

𝑖𝑛𝑝𝑢𝑡 𝑖𝑚𝑎𝑔𝑒 𝑠𝑖𝑧𝑒
∗ 100                             (5) 

 From the equation (5), compression ratio of different medical is obtained. While the compression ratio 

is higher, the method is said to be more efficient. 

 
Table 1: Tabulation for Compression Ratio 

Image Name Size  Compression Ratio (%) 

Wavelet Based Volumetric 

Medical Image 
Compression 

Wavelet Based Efficient 

Image Compression 
Algorithm 

MAWT-ICD 

Technique 

Image-1  5.99 KB 31.55 42.40 64.60 

Image-2  6.59 KB 21.85 30.20 50.68 

Image-3  6.82 KB 22.43 33.28 54.55 

Image-4  6.74 KB 19.44 31.75 49.55 

Image-5  6.87 KB 24.31 32.31 54.15 

Image-6  7.39 KB 15.56 23.55 42.90 

Image-7  6.64 KB 17.47 29.82 47.29 

Image-8  6.81 KB 17.03 33.92 47.14 

Image-9  6.72 KB 22.62 38.69 48.07 

Image-10  7.74 KB 22.74 38.63 54.78 

 

Table 1 depicts the comparative result analysis of compression ratio with respect to different medical images. 

The different numbers of images are considered as input for performing image compression process. From the 

table value, it descriptive that the compression ratio of proposed MAWT-ICD Technique is higher when compared 

to other existing methods. 

 

 
 

Fig. 5: Measurement of Compression Ratio 

 

Figure 5 illustrates the impact of compression ratio versus different size of medical images using three 

methods. As shown in figure, proposed MAWT-ICD Technique provides better compression ratio for medical 

analysis as compared to existing two methods namely Wavelet based volumetric medical image compression [1] 

and Wavelet based efficient image compression algorithm [2]. This is because of application of MSA based 

Wavelet Transform in MAWT-ICD Technique that decompose the medical image is to be transmitted into four 

sub bands with multiple resolution levels. Then, the highest energy sub band are quantized in order to obtain high 

compression and to defend the significant image details.  After quantization, Huffman encoding is used for 

reducing the overall size of image. This in turn helps for improving the compression ratio in an efficient manner. 

As a result, proposed MAWT-ICD Technique improves the compression ratio by 58% when compared to Wavelet 

based volumetric medical image compression [1] and 35% when compared to Wavelet based efficient image 

compression algorithm [2] respectively. 

 

4.2 Measurement of Computation Complexity: 

In MAWT-ICD Technique, computational complexity measures the amount of time taken to perform lossless 

image compression with different input image size. The computational complexity is measured in milliseconds 

(ms) and formulated as, 
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𝐶𝑜𝑚𝑝𝑢𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑐𝑜𝑚𝑝𝑙𝑒𝑥𝑖𝑡𝑦 = 𝑡𝑖𝑚𝑒(𝑙𝑜𝑠𝑠𝑙𝑒𝑠𝑠 𝑖𝑚𝑎𝑔𝑒 𝑐𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑖𝑜𝑛 )          (6) 

From the equation (6), time taken to perform lossless image compression is obtained. While the computational 

complexity is lower, the method is said to be more efficient. 

 
Table 2: Tabulation for Computation Complexity 

Image Name Size  Computation Complexity (ms) 

Wavelet Based Volumetric 
Medical Image Compression 

Wavelet Based Efficient 
Image Compression 

Algorithm 

MAWT-ICD 
Technique 

Image-1  5.99 KB 20.2 16.7 13.5 

Image-2  6.59 KB 22.8 19.3 15.1 

Image-3  6.82 KB 23.3 20.1 15.8 

Image-4  6.74 KB 22.1 19.5 14.9 

Image-5  6.87 KB 23.9 20.6 16.2 

Image-6  7.39 KB 25.3 23.4 17.5 

Image-7  6.64 KB 21.7 19.1 13.8 

Image-8  6.81 KB 23.7 20.5 17.8 

Image-9  6.72 KB 22.5 19.8 15.6 

Image-10  7.74 KB 26.4 25.2 19.5 

 

The time taken to perform lossless image compression based on different medical images with different size 

is presented in Table 2. From the table value, it expressive that the computational complexity of proposed MAWT-

ICD Technique is lower for achieving lossless image compression when compared to existing two methods. 

 

 
 

Fig. 6: Measurement of Computation Complexity 

 

Figure 6 provides the impact of computational complexity for image compression versus diverse size of 

medical images using three methods. As exposed in figure, proposed MAWT-ICD Technique provides better 

computational complexity for achieving lossless image compression while compared to existing two methods 

namely Wavelet based volumetric medical image compression [1] and wavelet based efficient image compression 

algorithm [2]. This is due to application of Multiscale Approximation Wavelet Transformation based Image 

Compression Algorithm. By using this algorithmic process, proposed MAWT-ICD Technique efficiently 

performs lossless image compression with minimum time. This in turn assists for reducing computational 

complexity for image compression. Therefore, proposed MAWT-ICD Technique reduces the computational 

complexity of image compression by 31% when compared to Wavelet based volumetric medical image 

compression [1] and 22% when compared to Wavelet based efficient image compression algorithm [2] 

respectively. 

 

4.3 Measurement of Space Complexity: 

In MAWT-ICD Technique, space complexity the amount of memory utilized for storing the compressed 

image. The space complexity is measured in terms of kilobytes (KB) and formulated as, 

𝑆𝑝𝑎𝑐𝑒 𝐶𝑜𝑚𝑝𝑙𝑒𝑥𝑖𝑡𝑦 = 𝑚𝑒𝑚𝑜𝑟𝑦 (𝑠𝑡𝑜𝑟𝑖𝑛𝑔 𝑡ℎ𝑒 𝑐𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑒𝑑 𝑖𝑚𝑎𝑔𝑒)                (7) 

 From the equation (7), Mean square error is obtained for different medical images. While the mean square 

error is lower, the method is said to be more efficient. 
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Table 3: Tabulation for Space Complexity 

Image Name Size  Space Complexity (KB) 

Wavelet Based Volumetric 
Medical Image 

Compression 

Wavelet Based Efficient 
Image Compression 

Algorithm 

MAWT-ICD Technique 

Image-1  5.99 KB 4.10 3.45 2.12 

Image-2  6.59 KB 5.15 4.60 3.25 

Image-3  6.82 KB 5.29 4.55 3.10 

Image-4  6.74 KB 5.43 4.60 3.40 

Image-5  6.87 KB 5.20 4.65 3.15 

Image-6  7.39 KB 6.24 5.65 4.02 

Image-7  6.64 KB 5.48 4.66 3.50 

Image-8  6.81 KB 5.65 4.50 3.60 

Image-9  6.72 KB 5.20 4.12 3.49 

Image-10  7.74 KB 5.98 4.75 3.50 

 

The result analysis of space complexity involved during the image compression process with respect different 

medical images is demonstrated in Table 3. From the table value, it clear that the memory space taken for storing 

the compressed image using proposed MAWT-ICD Technique is lower when compared to existing two methods. 

 

 
Fig. 7: Measurement of Space Complexity 

 

Figure 7 presents the impact of the memory space taken for storing the compressed image versus various 

sizes of medical images using three methods. As revealed in figure, proposed MAWT-ICD Technique provides 

better space complexity for image compression when compared to existing two methods namely Wavelet based 

volumetric medical image compression [1] and Wavelet based efficient image compression algorithm [2]. This is 

owing to application of Multiscale Approximation Wavelet Transformation based Image Compression Algorithm. 

With the aid of this algorithm process, proposed MAWT-ICD Technique initially divides the medical image into 

four sub bands with different resolution levels. After that, quantization and encoding performed into compressed 

the size of image. This in turn supports for reducing the memory space for storing the compressed image. Thus, 

proposed MAWT-ICD Technique reduces the space complexity of image compression by 39% when compared 

to Wavelet based volumetric medical image compression [1] and 27 % when compared to wavelet based efficient 

image compression algorithm [2] respectively. 

 

5. Related Works: 

An image compression method depends on the multi-resolution characteristics of BEMD was designed in 

[12] that allow the decomposition and down-sampling levels to change with the evolving requirements of the 

system which resulting in improved compression efficiency. A Multiresolution Image Completion Algorithm was 

presented in [13] for compressing and decompressing the digital color images by using Artificial Neural Networks 

with higher compression ratios. But, computation time was higher. 

A Neural network (NN) technique was developed in [14] for image compression where it produces an 

acceptable and comparable image quality for attaining higher compression ratio. The NNs are created to discover 

the removed values from reduced matrices to get the image in the origin size. Though, neural network technique 

does not provide better for image compression. An Efficient DCT-Based Image Compression System Based on 

Laplacian Transparent Composite Model was introduced in [15] for performing image compression with reduced 

computational complexity. 

A physics-based transform was employed in [16] that perform image compression through improving the 

spatial coherency. But, compression ratio was remained unaddressed. Color image compression algorithm based 

on the DCT transform using difference lookup table was intended in [17] for improving the performance lossy 
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color image compression. A  new  image  compression  scheme  based  on  discrete  wavelet  transform  was 

introduced in [18]  that  presents   high   compression ratios with the affecting the image quality. 

A Discrete Wavelet Transform based Fractal Image Compression was designed in [19] for significantly 

reducing encoding time and improving the quality of reconstructed images. Image compression technique using 

graph cut and wavelet transform was developed in [20] for improving the compressibility of an image. An Image 

Compression using HAAR Wavelet Transform and Discrete Cosine Transform was presented in [21] to compress 

the medical image. However, the image compression for medical color image was not considered. 

 

Conclusion: 

An effective Multiscale Approximation Wavelet Transformation based Image Compression and 

Decompression (MAWT-ICD) Technique is designed to perform the image compression and decompression for 

medical analysis. The key goal of MAWT-ICD Technique is to improve the quality of image being compressed 

and decompressed for medical analysis with higher compression ratio.  This goal is achieved in MAWT-ICD 

Technique by using the MSA based Wavelet Transformation.  At first, MAWT-ICD Technique employed MSA 

based Wavelet Transformation to decompose the medical image into a set of sub-images with diverse resolution 

levels. Next, MAWT-ICD Technique applied VQ for lessening the number of bits to be transmitted. Finally, 

MAWT-ICD Technique carried outs encoding process for further minimizing the overall the size of medical image 

for transmission. The MAWT-ICD Technique performs the reverse process of image compression to decompress 

the medical image. The efficiency of MAWT-ICD Technique is test with the metrics such as compression ratio, 

computation complexity, and space complexity. With the simulations conducted for MAWT-ICD Technique, it is 

observed that the image compression ratio provided more accurate results as compared to state-of-the-art works. 

The experimental results demonstrate that MAWT-ICD Technique is provides better performance with an 

improvement of compression ratio and reduction of computational and space complexity when compared to the 

state-of-the-art works. 
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