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ABSTRACT

Throughout the last century, medical image treatment has played an increasingly crucial role in medical treatment. Images are differentiated, purified
through different techniques.By combining DWT with PCA, it is possible to fuse pictures.It improves the standard, eliminates unnecessary data, and
sharpens images. For the fusion of medical images, such as CT-MRI and MRI images, DWT and PCl-based enhanced picture fusion can be used. Due
to their conceptual simplicity, pixel level fusion approaches based on Principal Component Analysis (PCA) methodologies retain their allure even when
multiscale fusion methods successfully incorporate image data .The Eigen values of the source pictures serve as the foundation for the evaluation of the
primary components. The DWT is used to divide the raw images into several scale coefficients (Discrete Wavelet Transform). By averaging the
fundamental parts of each of these relevant deconstructed bits, the weights for the fusion rule are determined.This wavelet-modified PCA fusion
technique is very efficient.
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1. INTRODUCTION

Segmentation, filtering and picture fusion are just a few of the image processing techniques that are often used in medical imaging. Image fusion
fuses the individual images to a brand new image with better quality. Image fusion in medical imaging combines different medical images and produces
a image which helps in better diagnosis and treatment of the disease. Medical image fusion is meant to cut back the complexity and duplication of the
image leading to most medical applications, while increasing the relevant data. Besides reducing information, the goal of image fusion is to
supply one enhanced image that's better fitted to human beholding and further image processing tasks like segmentation or detection of medical
imaging features.

Image fusion is finished using various methods like DWT, PCA, and SWT. etc here we are proceeding for image fusion employing a new method
which integrates DWT and PCA. It provides a better results ,interpretation is also done in an effective mannner .Medical Diagonsis can be reduced.

2. LITERATURE REVIEW

Many practical medical images are found using DWT,PCA,SWT Techniques, whic are popularly used techniques .Applying these picture fusion
techniques presents us with a number of difficulties.

Drawbacks of using PCA technique:

The major parts are not easily interpreted. It is so difficult to interpret the data .Although it is the combination of original data .A compromise between
information loss and dimensionality reduction.

2.1 Discrete Wavelet transform

An input signal is divided into many sets by a discrete wavelet transform, and each set is made up of a time series of coefficients that describe the
signal's temporal development in the associated frequency band.

Discrete wavelet transformations offer information in both the spatial and frequency domains, in contrast to certain transform techniques that just
reveal the location of the data. Vertical and horizontal lines split the picture into four halves, revealing the first order of DWT.As a result, a picture is



International Journal of Research Publication and Reviews, Vol 3, Issue 6, pp 2971-2975, June 2022 2972

typically divided into four parts: low-low , low-high , high-low , and high-high . Additionally, these four portions match the four frequency ranges
shown in Figure. Low frequency LL1 falls in the range of human eye . LH1, HL1, and HH1 frequency domain.need to be studied.
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Drawbacks of DWT technique:
The fused picture will exhibit mosaic phenomena when the wavelet decomposition scale is small, and its colour content will be much reduced when it is

big. When the wavelet decomposition scale is equal to the image size, the mosaic disappears and the color content is mostly degradedRecall that the
scale and the mosaic size are same. The colour content degrades significantly as the scale becomes greater.

2.2 Principal Component Analysis based fusion:

There are five steps. I'll walk you through each step while rationally deriving what PCA does and demystifying complicated mathematical ideas like
standardisation, covariance, eigenvectors, and eigenvalues without concentrating on how to calculate them.

1. The range of beginning variables should be uniform.
2. Find covariance matrix to find correlations.
3. Determining the covariance matrix's eigenvalues and eigenvectors to find the primary components.
4. Choose a feature vector to understand you to choose which primary components to be used
5. Information should be arranged along the primary component axes.
Drawbacks of using PCA technique:

The major parts are not easily interpreted. It is so difficult to interpret the data .Although it is the combination of original data .A compromise between
information loss and dimensionality reduction.
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3. PROPOSED METHOD

In this study, we use a novel crossover methodology to combine combination and division tactics..At first we consider the dataset of the pictures
are to be melded for the combination interaction and the combination technique that is applied here is the incorporation of DWT and PCA.In the wake
of acquiring the combined picture from the combination cycle we further execute the picture division on the combination result of DWTPC Awv strategy.

In PCA based approach the combination of source pictures is finished by deciding the principal components and these principal components are
determined by utilizing Eigen values, permitting picture data in the source pictures to be focused on in light of co-change properties. The PCA-based
combination is founded on basic building blocks; after determining the primary components, we take into account the component with the best
attributes, which determines the loads for the combination rule.

To compute these loads for combination we will be think about the normal of primary components, everything being equal. The covariance of related
source picture groups helps with the assessment of principal components and, thus, loads for the combination regulation.

Discret Wavelet Transform-based combination images initially decline and the deterioration is then finalised in various ways. On multiscale
representations of data pictures produced using DWT, principal part averaging is examined. Low-low, low-high , high-low , and high-high components
degrade as a result of source picture degradation., with LL addressing overall coefficients and the other three addressing point by point coefficients. The
LL coefficients of both information images are used as information frameworks for the main section of the inquiry. The most notable main components
are then discussed by the LL coefficients m1 and m2. The LH, HL, and HH coefficients are constructed similarly to test the major components.
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4. SIMULATION AND ANALYSIS

In this paper we are implementing both the fusion process for improving the image in various parameters Initially, to grasp the performance of
DWTPCAV transform we conducted experiment of 3 sets of brain images.The research included brain CT and MRI images.n. While MRI pictures
display the parenchyma of interest, CT scans are sensitive to bone structures. In order to learn more about the hard and soft structures in the same
region, CT and MRI images are combined.
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PSNR MSE CORRELATION
figl fig2 fig3 figl  figt2  fig3 figl fig2 fig3
PCA -38.84 | -35.66 | -38.41 PCA 87.83 | 60.64 | 83.22 PCA 0.68 | 0.74 0.691
DWTP | 1.58 |30.37 |4.11
DWTPCA | -4.01 |-29.82 | -12.49 CA DWTPCA | 0.99 | 0.91 0.999
5. CONCLUSION

This paper proposes a best method for image fusion and also for better understanding of medical images. By integrating multiscale illustration

weightage into a computationally easy PCA fusion approach the usage of DWT, we proposed DWTPCA fusion.The suggested technique really
outperforms several current algorithms for the merging of CT-MRI and MRI images, as demonstrated by the qualitative and comparative studies.
Experimenting with this approach for various multi-resolution transforms will entice upcoming research and later
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