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Abstract: CT images provide information about bony structures but cannot support tissue information, whereas MRI
images show details about soft tissues. Obtaining the maximum information and key features from the source images,
increasing the visual quality and contrast of the fused image, and reducing the computational tasks remain a major
challenge for many medical image fusion algorithms. In this article, the integration of medical images is based on two-
dimensional discrete wavelet transform (DWT). First, the original images are decomposed by the Db2 discrete wavelet
package into two sets of approximate coefficients and partial coefficients. For the matrix of approximate coefficients, the
fuzzy weighting technique of the matrix of approximate coefficients of the input images is used, and for partial
coefficients, the average method of the matrix of detail coefficients is used. Weighting uses the mask technique obtained
by segmenting the texture of the images. This research has been extended to the composition of color medical images,
which effectively prevents color distortion and enhances visual quality. The obtained results show that the proposed
algorithm not only performs better in edge and contour detection and visual features, but also has improvements in in
quantitative parameter values compared to other researches.
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Extended Abstract

1- Introduction

Recently, there has been an upsurge of attention towards
the use of multiple sensors to increase the ability of
machines and intelligent systems. Pictures are considered
as true descriptions of things. When pictures are taken with
a camera, there are limitations of the camera. One of these
restrictions is the focal distance, in which case only the
objects that are in the focal distance of the camera are seen
correctly and the rest of the images are blurred. Image
fusion is the process of gathering information from
multiple images into one fused image in order to provide
more interpretation capabilities. Image fusion has several
merits due to widespread applications in medical image
processing, military field, remote sensing.

2- Methodology

In view of this and as a longstanding interest, in the current
study, an optimal method in the fusion of different CT and
MRI medical images is presented with the help of image
texture transformation with fuzzy weighting in the wavelet
domain, which suggests single-level decomposition in the
spatial domain. The final images are presented based on a
new optimization approach of medical images fusion
under wavelet transform with fuzzy weighting for
segmented tissue images of each image pair.

The main achievements of the paper are given below:

A new method for integrating medical images is
proposed.

A new method based on new fuzzy weighting has

been introduced.

A texture transformation is used to optimize the wavelet
coefficients in different parts of the fusion image. This
transform improves the fuzzy weighting rate for the
wavelet transform coefficients. The texture transform
function is capable of computing SVD, Eigen, QR or LU
texture transforms. The transformation result highlights
the texture areas; it can be used for image segmentation.
Method of using three different indicators to analyze its
efficiency.

Comparing the efficiency of the proposed method with
some other advanced methods.

2-1- Fuzzy Logic Technique

The term fuzzy image processing refers to the entire
collection of methods that comprehend, represent, and
process images, their segments, and features as fuzzy sets.
In fact, the two most important steps in fuzzy image
processing representation and processing depend on the
fuzzy procedure that is selected as well as the issue that
has to be resolved. The first stage in using fuzzy logic to
govern an image is to transform it into a grayscale image.
Then, during the fuzzyification process, the image is
transformed into a membership function, allowing fuzzy
logic to easily alter its value.

2-2- Discrete Two-Dimensional Wavelet
Transform

The signal is broken down into its frequency components
using the wavelet transform. Instead of two-dimensional
wavelet, first, two high-pass and low-pass filters are
applied on the lines and the sampling rate is reduced. Two
signals with high and low frequencies are created and the
high-pass and low-pass filters are applied on the columns
and the sampling rate is reduced.

2-3- Texture Conversion

Importantly, up to date a great number of researches on
texture approaches have been well documented. . Consider
aw x w square neighborhood of one pixel in a picture, and
let the gray values of that region define the W matrix. It
can be made into a diagonal or triangular matrix by
multiplying before and after the appropriate matrix, just
like any other square matrix.

3- Results and discussion

The wavelet analysis technique of images has been
established and developed using the averaging of high
frequency partial coefficients, discrete wavelet transforms
and fuzzy weighting based on texture transformation in a
simple pixel-by-pixel manner. The result of fusion based
on wavelet transform and fuzzy selection and averaging
rules. The wavelet used here is the Db2 wavelet and each
of the MRI and CT images are converted into eight
frequency bands after two stages of analysis.

As can be seen, the fusion of images using the mentioned
method in comparison with another method has achieved
a better and more acceptable result. Four standard
evaluation metrics are utilized in this article. They are as
follows; Standard deviation, Peak Signal to Noise Ratio
and Structural similarity index measurement. According to
results the suggested technique produces a fused image
with more usable information and a higher degree of
similarity to the source image compared to other fused
methods. This indicates that the proposed method excels
in terms of visual effects.

4- Conclusion

In this article, pixel order fusion algorithm based on
wavelet transform with fuzzy weighting and texture
transformation is presented, which uses fuzzy integration
rules to fuse images obtained from different imaging
systems. Proposed technique has been able to achieve a
significant improvement in increasing the quality of the
merged images. Also, due to the simplicity of the proposed
technique, it has achieved good results for improving the
speed of fusion and making images resistant to noise and
roughness of images.
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