Fusion of MRI and CT Brain Images Using Histogram Equalization
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Abstract - Image fusion is the process of combining
relevant information from two or more images into a
single image. The resulting image will be more
informative than any of the input images to retaining
the important features of each image. The resulting
image contains more information as compared to
individual images. Multiple image fusion is an
important technique used in aerial and satellite
imaging, medical imaging, robot vision, digital
camera application and battle field monitoring. The
histogram equalization method is useful in images
with backgrounds and foregrounds that are both
bright or both dark. In particular, the method can
lead to better views of functional and structural parts
in MRI and CT images. Based on this, the removal of
noise in the image by using adaptive filtering, the
system is evaluated and the accurate output will be
produced. The fusion algorithm of foreground images
and background images is studied. Here, the
foreground image is MRI and background image is
CT image.
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l. INTRODUCTION

The Image fusion is to combine the original two
input images to get a different form of multiple
images pixels as an output in a fused form [1].
There are different medical imaging technique in
the image fusion and it has become a common term
used within medical diagnostics and as well as for
treatment. The term is used when multiple patient
images are registered and overlaid or merged to
provide additional information. Foreground is a
functional image displaying the non-anatomical
information [3] whereas the background provides
the anatomical information without functional
activity. The foreground image and the background
image are based on the analysis of the image pixels.
Hence both the images are fused to obtain a unique
image with functional and anatomical information
[3] and with the best resolution. Histogram
Equalizer (HE) is one of the methodologies, which
is used to detect the specified diagnosis of that
particular image. Especially, removing noise by
adaptive filtering gives the clear and accurate
diagnosis to remove the noise of the output image.
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Initially, foreground image and background
image are taken as an input and with these input,
histogram equalization has to be done. The
histogram of foreground image and as well as the
background image [3] before equalization has to be
analysed and plotted. Now, the histogram of these
foreground and background image has to be
displayed in the equalized form of images and
finally, the histogram of foreground and
background image after equalization has also been
plotted[6]. The work of the edge detection also
plays a major role in deciding the result of the final
processed image. Conventionally, edge is detected
according to algorithms like sobel algorithm,
prewitt algorithm, canny algorithm, roberts
algorithm and laplacian of gaussian algorithm [5].
In real world applications, this edge detection is
very much useful for the medical images that
contain objects for the diagnosis of the diseases.

I METHODOLOGY.

HISTOGRAM EQUALIZATION

Histogram equalization is a technique that
allows us to improve the contrast of images with
such narrow histograms and it has been found to be
a powerful technique in image enhancement [7].
This technique does not change the values
contained in the matrix x (m, n) that represents the
image. Instead, it modifies the color mapping
associated with the values of the matrix x (m, n), so
that this tends is uses to evenly every color in the
full dynamic range [black to white].

The histogram of an image represents the
relative frequency of occurrence of the various gray
levels in the image [8]. In Fig. 2 you can see the
histograms of two black and white images.
Foreground and background images i.e MRI and
CT images and it is considered as a functional and
anatomical images, For black and white images
have 256 gray levels, from 0 to 255, and the
vertical lines in the histogram[6] indicate, how
many pixels in an image assume a particular gray
level [11]. In this experiment it is deal only with
black and white images.
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FOREGROUND AND BACKGROUND FUSION

Different imaging techniques may provide with
complementary and occasionally conflicting
information. The combination of images can often
lead to additional information not apparent in
separate images [3]. The goal of image fusion is to
impose a structural anatomical framework in
functional images [1]. Often in a functional image
there is not enough anatomical detail.

Generally functional images have low spatial
resolution and anatomical images have high spatial
resolution [3]. So, with anatomical images, a lesion
can be detected with an accuracy of milli-meters.
With the functional images this is not possible, but
they have ability to detect lesions, before the
anatomy is damaged [2]. The functional image is
considered as an MRI brain image [4] and the
anatomical image is considered as a CT brain
image.

The resolution of foreground image and
background image are different. The size validation
and alpha factor is used to fuse both the images.
The Foreground should be image co-registered with
respected, so that both images represent the same
region [2]. Select and merge both Foreground and
background i.e MRI and CT images [4].

ADAPTIVE FILTERING

In the adaptive filtering method is used to
remove the noise from the images. Wiener filter
that is a type of linear filter is used as adaptive
filter is applied as a filter to an image adaptively
tailoring itself to the local image variance. Where
the variance is large in wiener and performs little
smoothing. Where the variance is small, wiener
performs more smoothing.

This approach often produces better results than
linear filtering. The adaptive filter is more selective
than a comparable linear filter, preserving edges
and other high-frequency parts of an image [9]. In
addition, there are no design tasks; the wiener
procedure handles all preliminary computations
and implements the filter to an input image.
However, does it require more computation time
than linear filtering.

The adaptive filter functions works best when
the noise is constant-power (“"white") additive
noise, such as Gaussian noise.

CANNY EDGE DETECTION ALGORITHM

In edge detection algorithm, it contains various
methods of algorithms to detect the edges [10]. The

alorithm’s like sobel algorithm, prewitt algorithm,
canny algorithm, roberts algorithm and laplacian of
gaussian algorithm. These are the algorithm’s
which is used for the edge detection.

The Canny method is one of the method in
detection of edges and it is used to finds edges by
looking for local maxima of the gradient of an
image. The gradient is calculated using the
derivative of a Gaussian filter [12]. The method
uses two thresholds, to detect strong and weak
edges, and includes the weak edges in the output
only if they are connected to strong edges [7]. This
method is therefore less likely than the others to be
fooled by noise, and more likely to detect true weak
edges.

Canny edge detection is used to perform thresh
specifies sensitivity thresholds for the canny
method [5]. Thresh is a two-element vector in
which the first element is the low threshold, and the
second element is the high threshold. If you specify
a scalar for thresh, this scalar value is used for the
high threshold and 0.4*thresh is used for the low
threshold. The value for thresh is relative to the
highest value of the gradient magnitude of the
image.

In canny algorithm thresh and sigma is used to
detect the edges using sigma as the standard
deviation of the Gaussian filter. The default sigma
is sqgrt(2), the size of the filter is chosen
automatically, based on sigma.

I1l. ARCHITECTURE

In this flow chart, it is fully described about the
entire architecture of this paper. And it is very clear
about the overall process, which are first starts with
foreground and background images. Now,
histogram  equalization of foreground &
background image is plotted. After these plotting
the equalized form of foreground and background
image are produced. And again the histogram
equalization of foreground and background image
is plotted. Now, it is clearly shown the differences
between before histogram equalization and as well
as after histogram equalization. If suppose the array
size is not equal then it display message as array
size is not equal or else it display the fused form of
fused image as an output. After this process to
remove the noise of fused image the adaptive
filtering is used. Finally, the edge detection
algorithm is applied for that fused image and the
accurate form of edge detected image are displayed
as a finalized output.
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Fig. 1. Architecture of the system

IV.RESULTS AND DISCUSSION

The foreground & background image as MRI & CT
images as an input. The histogram equalization is
applied to these input images.

Fig. 1. Foreground & Background image
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Fig. 2. Histogram of foreground & background image
before equalization
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Fig. 4. Histogram of foreground & background images after
Equalization

Now, the fusion has been take place, the
enhanced form of MRI & CT image as displayed
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with help of histogram equalization. Finally, the
resulted image gives more information compare to
the original two images.

Fig. 6. Fused & filtered image

Now, it is very clearly shows that canny edge
algorithm produces a very accurate and clear form
of edge detected image.

Fig, 7. Canny Edge detected fused image

V CONCLUSION

In this paper, the fore ground image as MRI
image i.e functional image and the background
image as CT images i.e anatomical image are taken
as an input. The Histogram equalization method is
applied to the MRI & CT input image. Now, it is
plotted the histogram of both images before
equalization. And again it is plotted the histogram
of foreground & background image after
equalization. Hence the fusion of MRI and CT
image is getting improved. Now, the fusion has
been take place, the fused form of MRI image and
CT image as displayed. Here, the adaptive filtering
method is applied to get filtered form of fused
image. Finally, the resulted image gives more
information compare to the original two images.
The canny edge detection algorithm produces a
very accurate and clear form of edge detected
image.
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