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image and source images. On this basis, we employ the second cGAN with a mask
to enhance the information of dense structure in the final fused image, while
preventing the functional information from being weakened. As a unified method,
MGMDcorgan can be applied to different kinds of medical image fusion, i.e., MRI-
PET. MRI-SPECT, and CT-SpECT.

[10] Multi-modal image fusion plays a very important role in the early diagnosis and
treatment of diseases. MRI, PET, CT, SPECT, etc. are used by medical practitioners
to interpret the problems in the human body. This is achieved by using a guided

image filter (GIF) and Non-subsampled Shearlet transform (NSST) with integrated
fine details which are then

idated on CT and MRI

phase congruency based fusion rules. The GIF gives the

fused using the above transform technique. This method is val

images.

[11] Medical "Image Fusion" merges and registers various pictures from single or
many scanning modalities to see the human body. By analysing the fused picture,
physicians may readily discover any Brain tumour. NSCT (Non-Subsampled
Contourlet Transform) is effective in medical fusion. CT-MRI fusion requires the best

picture resolution.

n is a procedure for safeguarding urgent data by joining all applicable
into a single combined picture. Different

registered tomography and

[12] Assumptio
growth data from various pictures

multimodalities in a clinical domain, for example,

attractive reverberation imaging, are consolidated to give an intertwined picture. The

hypothetical results are evaluated based on accuracy, with 96.5%.

[13] Fusion of medical images assists the medics in diagnosing and evaluating the

medical hindrance and thereby helps them in providing the necessary treatment. This

paper focuses on decomposition and feature extraction of the medical images using
Artificial Neural Network (ANN). The artificial neural network consists of artificial

neurons which are the collection of connected units or nodes.

[14] Medical image fusion is the means to obtain an enhanced image with better

quality and reduced redundancy by fusion of two or more images that may or may Gl
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not belong to the same modalities. The imaging modalities such as Magnetic Imaging
Resonance (MRI), Computed Tomography (CT) etc have found their application in

diagnosis in the medical domain. The paper presents the use of MRI-T1/T2; MRI-
PET/ SPECT to performm medical fusion in the transform domain.

[158] The development of artificial intelligence (Al) plays a significant role of
multimedia applications, especially in the healthcare domain. However, it has brought
about the problem of sensitive information leakage. Fused image Is considered as
mark image generated from MRI and CT images using non-subsampled shearlet

transform (NSST). The proposed algorithm outperforms some of the recent
technigues in terms of high robustness and invisibility.

[16] New variational image fusion model. Similar to Vogel et al. and Weickert et al.,
we utilise osmosis energy. Minimizing non-convex energy provides visually realistic
image data fusion. It requires little monitoring and parameter tweaking and encodes
visual structural information. We construct a primal-dual approach and use it to face
fusion, colour transfer, and cultural heritage conservation. Visual and quantitative
comparisons prove our method's effectiveness and flexibility.

[17] New variational image fusion model. Similar to Vogel et al. and Weickert et al.,
we utilise osmosis energy. Minimizing non-convex energy provides visually realistic
image data fusion. It requires little monitoring and parameter tweaking and encodes
visual structural information. We construct a primal-dual approach and use it to face
fusion, colour transfer, and cultural heritage conservation. Visual and quantitative

comparisons prove our method's effectiveness and flexibility.

[18]) This research shows how to increase visual contrast. DWT-based fusion
enhances contrast. First, we improve three photos using three techniques. Merge
two enhanced photos. DWT enhances the linear fusion picture and the third image.
Hybrid image fusion uses two approaches. Two-level hybrid picture fusion combines
three photos for a superior image. This research compares two-level hybrid image
fusion algorithms. Improved technigue
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[19] Combines sparse pictures with transform domain. SR-based picture fusion

overlooks local image characteristics, resulting in poor image detail and registration

misalignment sensitivity. This Paper introduces gradient regularisation convolution

SR multi-source image fusion to overcome these challenges (CSR). This research

separates high- and low-frequency image components. CSR gradient regularisation

creates the sparse coefficient that specifies the optimum high-frequency image
component. Low-frequency components are preferable with extreme or average

fusing. Two parts complete it. This improves image preservation and registration
sensitivity.

[20] Multimodal image fusion adds functional and structural data. Fusion solves
storage problems. Better pictures are sought using hybrid image fusion. Using
empirical mode decomposition and discrete wavelet transform, this article combines
multimodal images. The recommended technigue merges functional and spatial
Information from the original image. Fusion images aren't distorted. Combining MRI

and CT brain images is suggested. Fusion results are measurable, This approach's
hybrid fusion response dominates.

2.2 INFERENCES FROM LITREATURE SURVEY

From the above-mentioned literature works, it is clear that there has been effective
research on this topic has been done and many models have been proposed. It is
evident that the above-mentioned systems have their own pros and cons. While
some of the recent works involve hybrid technologies and provide better accuracies,
they are still far from what is needed. With higher accuracy, comes the need for low

computational costs, high processing speed, and most of all, the convenience of use.

2.3 OPEN PROBLEMS IN EXISTING SYSTEM

Also in the existing model, CNN algorithm is used and it is not efficient. In the
existings system , the fusion was not done properly and also the accuracy is very low.
The testing and training ratio of the existing model is not done efficiently
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wavelet transform to restore the fused image.

The extracted coefficients are approximated. Finally, we get the approximated
wavelet coefficients. Now the image fusion, that is approximated coefficients are
fused to get the fused coefficients. Now we apply the Inverse dual tree complex
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 medical images correctly.
5. Test case for DWT: Verify that the DWT is applied correctly to each input image
to extract the high-frequency and low-frequency components.
3 "i'ﬂé‘_-‘t case for energy calculation: Verify that the system can calculate the

‘energy of each frequency component correctly.

WHITE-BOX TESTING

Test cases:

4. Test case for input data validation: Verify that the system can handle different
types of input medical images, including various file formats and sizes.

<) q'gst case for fusion accuracy: Verify that the image fusion algorithm can
accurately combine multiple input medical images to produce a high-quality fused
image.

3. Test case for image enhancement: Verify that the image enhancement
‘techniques applied to the fused image effectively improve its quality.




CHAPTER 6
RESULTS AND DISCUSSION

The "Image Fusion for Medical Images Using DWT and IDWT" algorithm provides a
colution for combining multiple medical images into a single high-quality image for
improved medical diagnosis, treatment planning, and research. The algorithm uses
Discrete Wavelet Transform (DWT) and Inverse Discrete Wavelet Transform (IDWT)
techniques to extract the high-frequency and low-frequency components from each
input medical image and select the highest-energy frequency components to create a
fused image. The results of testing the algorithm show that it can effectively combine
multiple medical images to produce a high-quality fused image with improved
resolution and clarity. The application of image enhancement techniques further
improves the quality of the fused image. In conclusion, the "Image Fusion for Medical
Images Using DWT and IDWT" algorithm offers an effective solution for combining
multiple medical images into a single high-quality image. The algorithm can be
customized based on specific application requirements, and the testing shows that it

meets the functional and performance requirements. By utilizing this algorithm,

medical professionals can obtain a clearer and more accurate image, leading to

improved diagnosis, treatment planning, and research. The insights gained from the

development and testing of this algorithm can be used to improve medical image

fusion and enhance patient care in the medical field.




Model

DTCWT

Accuracy
0.93
0.96

Fig 6.2: Segmented Image

Sensitivity Specificity Precision Recall
0.83 0.89 0.88 0.83
0.95 0.97 0.97 0.95

















































