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Abstract. The process of creating an image's emulsion is selecting the crucial details from numerous images and
combining them into smaller images, often one bone. In the areas of satellite imaging, remote seeing, target shadowing,
medical imaging, and many other areas, image emulsion is quite useful. This design tries to illustrate how Empirical
Wavelet transfigures work when used with the Simple Average Emulsion Rule to emulsify multi-focus images. The
suggested approach has been tested using common datasets for merging images with various focal points. Empirical
Wavelet Transform is primarily a method that uses an adaptive approach to produce a Multi-Resolution Analysis of the
signal. The effectiveness of the suggested approach is calculated in a variety of ways. Visual perception and the
evaluation of common quality metrics, such as Root Mean Squared Error, Entropy, and Peak Signal to Noise ratio, are
used to compare the performance of the proposed system. The proposed fashion based on the Empirical Wavelet
Transform (EWT) outperforms the existing methods, according to the study of the experimental results. According to the
suggested criteria, the fused image's entropy should be higher than the component images' because the emulsion's
efficiency decreases as entropy increases. This technique takes MRI and CT scans into account.

1. INTRODUCTION

Image fusion is a method for combining the features from numerous images taken by various sensors into a singleimage. All
pertinent information from the input images is included in the fused output image. Multiple methods are known in the
literature to accomplish the objective of multi-focus picture fusion, which is to integrate various imageswith varied focal
points into a single image. Navigation guiding, satellite imaging for remote sensing, object detectionand recognition, military
and civilian monitoring, etc. all heavily rely on image fusion. Image fusion algorithms can be classified into different levels:
pixel, feature, and decision levels [1-5]. It is possible to separate image fusion techniques into two categories, such as spatial
domain and transform domain. Discrete Wavelet, Fast Intensity Hue Saturation (FIHS) Image fusion is a method for combining
the features from numerous photos taken by various sensors into a single image. All pertinent information from the input image
is included in the fused output image. Multiple methods are knownin the literature to accomplish the objective of multi-focus
picture fusion, which is to integrate various images with varied focal points into a single image. Image emulsion has recently
been employed in a variety of tasks including remote viewing, surveillance, obtaining medical opinions, and photography
operations. A multi-focus image emulsionand a multi-exposure image emulsion are two of the most important image emulsion
activities in photography. Imageemulsion's central concept is the collection of critical and necessary information from the
input images into a single image that flawlessly contains all of the information of the input images. The exploration of picture
emulsion has beendocumented in more than 30 research works. In general, there are two components to image emulsion:
subjective evaluation standards and image emulsion styles. Cameras that record images and videotape sequences are known
as detectors in visual detector networks (VSN). A camera cannot provide a perfect illustration of the scene with all of its
details in many VSN activities [5-7]. This is brought on by the cameras' optic lenses' shallow depth of focus. As a result,
only the object in the camera's field of view is sharp and focused, and the rest of the image is blurry. VSN usesa number of
cameras to take pictures with various depths of field. Reusing the original input photos is crucial to reducethe amount of
communicated data due to the enormous quantum of data created by cameras compared to other detectors like pressure and
temperature detectors and some restrictions of bandwidth, energy consumption, and processing time. Recent research on
multi-focus picture emulsions can be divided into two categories: transfigure andspatial fields. Separate Cosine Transfigure
(DCT) and Multi-Scale Transform are often utilised transforms for imageemulsion (MST). Deep literacy (DL) has recently
flourished in a number of image processing and computer vision operations [7-17].
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2. RESEARCH APPROACH

The goal of our research is to help doctors quickly and accurately diagnose disorders by efficiently scanning the patient's
internal organs. MRI and CT scan images were taken into consideration for this process as medical imaging. The information
provided by these two images varies. According to actual medical opinion, it is both time and labor-intensive and cost-
effective to complete the task. The frequency coefficients are used in a prior research of picture fusion called the Discrete
Wavelet Transform, but as with any discrete process, noise and distortions that arise throughout the process must be dealt
with. We are using the Image Fusion by Empirical Wavelet Transform method to solve these problems. For the process that
returns the average of the resolution coefficients, we employed the average fusion rule.
Algorithm
A. Algorithm to read CT Image:
Step 1: Start the MATLAB software and open the editor to write the code for image fusion.
Step 2: Add the path to read the sub-tools in MATLAB. Create a path to images from the location stored inthe device
so the reading of the image can be easily done by the path in the program.
Step 3: Read the CT image from the stored location in the device using the path provided before.
Step 4: Check the image for RGB components and if it possesses them then convert the image to gray level
and store the image.
Step 5: Convert the Greyscale image into an RGB image and compress an image to 256 bits and store the image.
B. Algorithm to read MRI Image
Step 1: Create the path to read the MRI image from the location stored in the device so that the reading ofthe image
can be done easily.
Step 2: Read the MRI image from a stored location in the device using the path provided before.
Step 3: Check the image for RGB components and if it possesses them then convert the image to graylevel and
store the image

Step 4: Convert the Greyscale image into an RGB image and compress the image to 256 bits and store theimage.

C. Algorithm to perform Empirical Wavelet Transform

Step 1: Create the subplots to store the CT and MRI image.

Step 2: Apply the wavelet filter to return the lowpass and high-pass Components present inthe image for the application
of the Empirical Wavelet Transform.

Step 3: Apply the EWT to the obtained co-efficient and apply the average fusion rule to them.

Step 4: Apply Inverse Empirical Wavelet Transform to resultant co-efficient obtained present in the image.

Step 5: Subplot the resultant image and name it a fused image. Apply the entropy metric to the MRI andFused
images.

Step 6: Calculate the PSNR and MSE for the Fused Image and write the resultant output images and values.

Step 7: End.

In this study, we use MATLAB Tools to read the medical images and apply the Empirical Wavelet Transform to bothof them.
The formats for both photos should match, such as JPEG, PNG, etc. Because of the Multi-Resolution Analysisfound in EWT,
as indicated in the diagram, the coefficients contained in the image, specifically the resolution coefficients, will be separated
into distinct modes upon application of EWT. Now, we apply the fusion method knownas Average to these coefficients of
various modes. This computes the average of the coefficients, and after that, we apply the IEWT to this image to produce the
final image.

Methodology:

In this paper, we propose a new process of image fusion with the help of a method known as Empirical Wavelet Transform.
In this process, we read MRI and CT scans, among other medical images. We take into account these images because CT
images allow us to see the bony sections of our body, or how the organs are outlined, but MRI images only show the non-
bony elements of our body, such as tissues and cells. This allows us to detect tumours, swelling, and other abnormalities in
the body. Because it has a feature called Multi-Resolution Analysis that aids in the division of coefficients on the basis of
resolution, the EWT has the main benefit over the existing approach in thatit uses the resolution coefficients. The read images
should be examined for RGB components, and if any are found, the image should be transformed from RGB to Gray level
for effective fusion. This is because RGB components cancause image loss because the colour will have a different spectrum and
complicate the analysis of the image. Following conversion, we subject these photos to the EWT and the Average rule. These
photos are subjected to Inverse EWT, and the fused image is the outcome of this inversion. The final image from the image
fusion using the empirical wavelet transform is taken into consideration.
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FIGURE 1. Flow chart of EWT.
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FIGURE 2. Block diagram of EWT.
3. RESULTS

The first step involved in any image fusion process is to read the images since we are using the MATLAB tool, we need to
create a path for these images. The image we are reading first is a CT image as shown in the figure
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FIGURE 3. Selecting CT Image

The second image we considered is an MRI image same as the previous one we read the image from the stored location using the
path provided. The size of the image should not be high. After reading both of these images, we applied theEWT to them, but
first we should confirm the format and kind of the image. We cannot execute the fusion if the photosare of different sections
of the same organ. The final image, or merged image, is obtained as shown below.
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FIGURE 4. Selecting MRI Image
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FIGURE 5. Multimodal Image Fusion

The metrics that are calculated are the Entropy for the MRI image, CT image and Fused image in additional we alsofound
PSNR, MSE values for the fused image. For any image the MSE should below and the Entropy should be high.
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FIGURE 6. Metric of EWT

4. CONCLUSION

In this paper, we proposed a useful method for creating wavelets that are adapted to represent the processed signals. After
demonstrating that a tight frame set of wavelets can be created, we defined the Empirical Wavelet Transform and its inverse.
The major objective is to identify the illnesses, thoroughly evaluate the organs and tissues, and immediately deliver the
diagnosis so that patients can receive immediate care. This study suggests a brand-new fusiontechnique based on the Empirical
Wavelet transform. We combined the photos using the Empirical Wavelet Transformand the fusion rule averages. Standard
multi-focus image datasets are used in the experiment. The well-known qualitymeasures are used to assess the efficacy of the
fusion processes. In comparison to previous fusion methods, the Empirical Wavelet Transform executes the fusion based on
the resolution coefficient, which results in less noise or distortion in the fused pictures. The experimental research also
demonstrates that the EWT-based fusion method outperforms the current method.
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