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Abstract The proposed fuzzy composition-based filtering method aims to
remove a presence of fractal Brownian noise in the MR brain images. The
fractional Brownian motion (FBM) noise is a continuous time Gaussian pro-
cessed noise and its very difficult to identify the positions and range of noise
density level, due to a smoothed noise. The projected fuzzy scheme encloses
an equivalent fuzzy interference scheme, a fuzzy average procedure and a fuzzy
composition procedure. The noise subtraction scheme has been confirmed to
be the finest while the depiction is tainted by means of fractional Brownian
motion. With an average o/p Peak Signal to Noise Ratio(PSNR) of 37.22 and
an average noisy image PSNR of 20.28, the average PSNR rate has improved
by 16.94. In addition, the average mean square error (MSE) rate has decreased
from 609.48 to 12.33 percent. An experimental result confirms that the fuzzy
filtering achieves an outstanding eminence of reinstated images in terms of
PSNR and MSE without the assistance of noiseless depiction.
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1. Introduction

One vast area of real-world study and growth is clinical image and signal analy-
sis. When diagnosing cells in the human body, a variety of pictures are acquired,
including magnetic resonance imaging (MRI), computed tomography (CT), ultra-
sound (US), X-rays, and positron emission tomography (PET). When diagnosing
diseases of the nervous system, pulmonary, renal, liver, etc., as well as detecting tu-
mor or cancer existence and disease phase, MRI images are invaluable [21-25]. The
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goal of image restoration is to reduce or eliminate any shame associated with image
perception through marginalization or diminution. Shadowing and contamination
from electrical and photo-metric assets are the most common causes of depletion.
When a metaphor’s spectrum drops, it’s usually because of a flawed illustrative
layout style that uses prism architecture far from the point of focus to create a
virtual shift between the camera and the source of light [12,17]. Wherever pos-
sible, before any further arrangements, the image in question must be restored in
the fields of photography, evaluation, study, and medicine. If that is the case, the
aforementioned areas’ preliminary processing pace is noise removal [19, 20].

The reduction of noise in images poses a significant challenge for researchers, as it
results in the presence of shadows, a lack of clarity, and the introduction of unwanted
artifacts into the original material [20]. The objective of image acquisition is to
obtain MRI images without any noise. Various types of noise might be encountered,
such as salt-and-pepper noise, arbitrary quantized impulse noise, white, speckle, and
fractional Brownian noise (FBM), among others. Subtracting FBM from clinical
photographs is a complex process [14]. Due to the sensitivity and delicacy of the
data included in the image, any alterations to the image can significantly impact
the decision-making process for disease diagnosis. Our objective is to eliminate the
noise while preserving the integrity of the image data. Smoothed Gaussian noise
reduces the sharpness of edge data and modifies the initial concentration variation
in the spatial realm [2,6].

1.1. Limited Brownian phenomenon

The class of fractional, or 1/f, interference is where Brownian interference shows
up. In algebra, 1/f noise is expressed as a partial Brownian motion [9, 10, 15].
The mechanism of fractional Brownian movement follows a Gaussian distribution
and is completely random [3,4] [11-14]. For 1/f noise, Brownian intrusion is a
special case. It is created by combining it with white noise. There have been
several proposed strategies for noise removal; their operation depends on the type
of image and any interference in the picture [7,8,15]. The interaction between fine-
grained Gaussian white noise, which is unrelated to events, and stochastic action
(Brownian motion) interference, which is related to percentage increases, gives rise
to pink noise. Brownian motion is a mixture of white Gaussian noise, and the
exponent « is raised by 2 when a signal is integrated, while it is dropped by 2
when a signal is differentiated. As a result, pink noise cannot be acquired using
the simple formula of integrating or differentiating this appropriate source data.
Such ways are proposed to enable a conventional statistical explanation [5,6] that
may be present in the distribution over the eventuality of signals. Conversely, the
generally acknowledged major elucidation of pink noise has not been anticipated,
except for a few acknowledged algebraic examples resembling fractional Brownian
motion. Therefore, one of the earliest mysteries of contemporary physics and the
scientific understanding of the universe is the pervasiveness of pink interference
[1,2,10]. The research makes use of fuzzy clustering to categorize regression models
suitable for fractional Brownian motion defects [19]. One fractal dimensions of FBM
fractals that Chai (2020) suggested is based on random sets [18,20]. Since it causes
shadowing, dullness, and the introduction of artifacts to the source contents, noise
reduction in images is a challenging problem for scientists [7,8, 20].

There are numerous kinds of noise that can be introduced into magnetic res-



