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ABSTRACT

This paper proposed Trimmed Median
Filter (TMF) for removing the salt and pepper
noise from the image. Due to hardware issues Salt
and Pepper noise is raised. Hardware issues like
camera or scanner defects. Impulse noise changes
the original image pixel values. some denoising
method is used removing or reducing the noise
from the image. It is also known as salt —and-
pepper noise. It presents itself as sparsely
occurring white and black pixels. In the present
scenario it plays a vital role in every field. Since
past due decade the information processing
system reached a benchmark by replacing the
input data from characters to images. Hence
image processing dominates every data processing
system but still the images are not satisfied to
obtain better accuracy. Due to the noises present
in the image during image enhancement. In order
to overcome the quality challenges in images. In
this paper presented an experimentation with
various filters such as unsymmetric filter and
iterative filter for the elimination of noises. The
proposed trimmed  median Afilter (TMEF)
performance is measured by PSNR and MSE
values.

Keywords: impulse noise, salt and pepper, noise
removal, image enhancement and TMF.

1. INTRODUCTION

Image processing is a method to apply
some operation on the image. It performs more
enhancement and extracting the images. Images
are captured by camera, scanner and some other
devices. Some images have some brightness
variation, electronic device issues, and the color

transformation. “This type of problems is called
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noises. Mostly capturing devices are making this
noise.

Digital image processing  deals with
manipulation of digital images through a digital
computer. It is a subfield of signals and systems
but focus particularly on images. DIP focuses on
developing a computer system that is able to
perform processing on an image. The digital
images are classified into three types. They are 1)
Binary Image ii) gray scale image iii) color image.

Noise is always presents in digital images during
image acquisition, coding, transmission, and
processing steps. Noise reduction techniques exist
for audio and images. Noise reduction algorithms
may distort the signal to some degree. Impulse
noise usually corrupts images due to a defect in
the device's hardware or in the camera's SEnsor.

Impulse noise replaces some of the pixels
in the original image. They may occur during
image acquisition, due to switching, sensor
temperature. They may also occur due to
interference in the channel and due to atmospheric
disturbances during image transmission.

Preprocessing is the process to improve
the quality of images. In this paper the noise
removing using trimmed median filter.

I1. REVIEW OF LITERATURE

The author V.P. Ananthi et al. [1] described a
new fuzzy-based technique is introduced for
denoising images corrupted by impulse noise.
This method works based on the intuitionistic
fuzzy set (IFS), in which the degree of hesitation
plays an important role. The degree of hesitation
of the pixels is obtained from the values of
memberships of the object and the background of

ISBN: 978-93-83191-92-5



the image. After minimizing the obtained
hesitation function, the IFS is constructed and the
noisy pixels are detected.

The author Karen Panetta et al. [2] described
an approach that investigates the similarity
property among sequences of pixels to establish a
new reference sequence-to-sequence similarity
impulse noise (RSSS) detector. In this approach,
the RSSS detector locates the impulse noise, and
then three different median filters remove the
detected impulse noise in a cascade framework.

The author Ugur erkan et al. [3] described
an iterative mean filter for image denoising. This
method works based on the Iterative Mean
Filter(IMF). It eliminates the salt and pepper
noise. The goal of IMF is based on MF. .

The author Xiaoqin Zhang et al. [4]
described an Exemplar-based denoising: A unified
Low Rank Recovery Framework. It works based
on Low Rank Recovery (LRR). It interprets
nonlocal similar patch-based denoising a$§ a
problem of low-rank recovery. The framework
can handle complex noise models, such as zero-
mean
Gaussian noise, impulse noise, and any other
noise that can be approximated by mixing these
two kinds of noise..

The author min liu et al. [5] described a
Weighted t-Schatten-p Norm Minimization for
Real Color Image Denoising (WSNM). In this
paper, to fully exploit the spatial and spectral
correlation information, it present a new real color
image denoising scheme using tensor Schatten-p
norm (t-Schatten-p norm) minimization based on
t-SVD to recover the underlying low-rank tensor.

III. METHODOLOGY
The image denoising methods reducing
noise using some filtering methods. In this paper
the trimmed median filter used for removing the
noise. This TMF is divided into three parts. They
are
a. Detect the noise pixel
b. Noise reduction for noisy
neighbors pixels
¢. Noise reduction for non- noisy
neighbors pixels

INTERNATIONAL CONFERENCE ON SMART INNOVATIVE TECHNOLOGIES ON DATA ANALYTICS (ICSITDA '23)
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a. Detect the noise pixel

The roisy pixel is identified in this sectio
In this salt and pepper noise types the noisy pixel
is denoted 0’s or 255’s. The noise image can be
denoted by P .

The noise pixel can be represented as NP;j.
If the noisy pixel is equal to 0 means non-noisy
pixel otherwise it is equal to 1 means noisy pixel.
b.  Noise reduction for noisy neighbors
pixels
The process of Pj the image pixels have
neighbors. The median filter trimmed the 3x3
pixels near P; . If the neighbors are noisy, this
section to get the noise free image. If 3x3
neighbors are non- noisy the go to the next
window. The noisy pixels count CNP is computed .
from the sxs window using

CHP=9

CNP = CNP = C np+1,

ifW By == O [[W 0 55'==255
CNP,

m € [0, s-1] n€ [0, s-1]

where, CNP - Noisy pixel count

Noise reduction for non- noisy neighbors

pixels

The current noisy pixel which is surrounded by
minimum nonnoisy pixel can be resolved or
restored as noise free pixel using two different
sizes of overlapped windows, such as 3 x 3 and 5
x 5. A 3 x 3 size window is selected and the non-
noisy p‘{xel count CNNP is computed. If the
CNNP is being in the range 3 to 8, the current
noisy pixel is replaced by the median value. If this
condition is not satisfied then value is assigned
with the Oth element of the linearly stored non-
noisy pixels of 3 x 3 size window and value is
assigned with the 1st element from the same. Next
a 5 x 5 window is extracted and the non-noisy
pixel count CNNP is computed.

IV. RESULT AND ANALYSIS

In this paper two existing methods are
compared to proposed method. They are described
as follows

1. Unsymmetric median filter (M1)
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2. Tterative Median filter (M2)
« 3. Proposed trimmed median filter (M3)
Datasets
In this paper plans to use one database to
evaluate the performance growth of it. The names
of those finger vein database is:

e Finger Vein Database (FVD-DB
dataset 2022)

¢. img3
fig.1. sample images of FVD-DB dataset.
Mean Squared Error (MSE)

The MSE analysis is used to validate the
performance of the existing and proposed methods
in terms of similarity between the noise-free
image and the input mage. The less MSE indicates
a better denoising method while the higher MSE
denotes the fair quality denoising method. It can
be computed using Equation 1.

MSE = ——SARATeUR = ve)®
where MSE- Mean Square Error of input image
and noise free image.

Table 4.1: MSE analysis for denoising of 90%
noise

Database | Image MSE (methods)
name name | M1 M2 M3
Imgl | 0.4810 | 0.2174 0.0764
Img2 | 0.3928 | 0.3149 0.0603
Img3 | 0.4407 | 0.3910 0,0846
Img4 0.436 |0.4253 | 0.0576

FVD-DB

0.6 4 .S

0.5

0.4

03 E M1
0.2 m M2
0.1 M3

| imgl | Img2 | Img3 | Imgd
FVD-DB i |
Fig.2. MSE analysis chart for 90% of noise
corruption.

The Table 4.1 and Figure 2 illustrate the
MSE analysis data obtained from three methods
and one database. The proposed method is the
candidate of least MSE provider whereas the M1
method is the fair level performance provider. The
least MSE of M3 method is trimmed median filter
related to image of FV-DB database. This analysis

declares that the proposed M3 is the best
denoising method according to MSE.

Peak Signal to Noise Ratio (PSNR)

The PSNR measure is @ similarity
measurement between the original input finger
vein image and the restored finger vein image. It
can be measured using the unit namely ‘db’. It can
be computed using Equation (2).

PSNR = 10 log(255% /MSE)
(3.35)

In general, higher PSNR is the indication of best
denoising and vice versa.

Table 4.2: PSNR analysis for denoising of 90%

noise
Database | Image PSNR(in db)
name name M1 M2 M3
Imgl 48.1 | 2174 | 1783
Img2 3928 | 31:49 | 1933
FVDrbE Img3 44.07 | 39.10 | 2839
[os Img4 43.57 | 4023 |27.54
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Fig.3. PSNR analysis chart for 90% of noise
corruption.

The Table 4.2 and Figure 3.express the
PSNR analysis which can reveal the performance
of the proposed method in account of the
denoising quality. In this analysis, 90% noise is
applied on images of each database. This research
involves with the highest PSNR of the proposed
M3 method in account of finger vein image.. This
research shows that the FV-DB database is the
best supportive database to accomplish a bétter
denoising process.

IV. CONCULSION

This work focused on finger vein images using
the trimmed median filter. It gives the better MSE
and PSNR values. In future the various filters
using in noise removing . It is much easier to
detect the noises and removed it.
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