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ABSTRACT Article information:
This article proposes an innovative recursive modi�ed decision based un-
symmetrical trimmed median �lter (RMDBUTMF) procedure for noisy
overriding of digital photographs, which are eminently contaminated by
FMIN. The proposed procedure reinstates the noisy photographical ba-
sis (which has magnitude at �0� or �255�) by trimmed median magnitude
(or the mean magnitude of all the free-noise photographical basis) in the
computational photographical basis region under the recursive framework.
The proposed procedure is experimented on distinctive digital photographs
(Lena, Girl, Pepper and F16) on broad noise density and the proposed pro-
cedure reveals superior noisy-overridden photographs than the Mean Fil-
ter (MF), Median Filter (SMF), Adaptive Median Filter (AMF), Weight
Median Filter (WMF), MDBUTMF in both Peak Signal-to-Noise Ratio
(PSNR) and photographical quality.
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1. INTRODUCTION

In the simultaneous duration of computer vi-
sion and multi-dimensional processing [1], there are
over�owing contemporaneous utilizations for multi-
dimensional data (for instant digital photographs)
[2-5] in last thirty-�ve years subsequence and one
of the paramount transactions for multi-dimensional
data processing [5] such as facial assimilation [6],
SR processing of over�owing photographs [7-8], SR
processing of sole photographs [9], etc., is the noise
overriding procedure on the ground that these multi-
dimensional data processing [5-9] are immeasurably
impressionable by noise. By the assumption per-
spective, the noise overriding procedures [10-21] are
the paramount transactions, which have to be ini-
tially processed in advance of contemporaneous uti-
lizations [5-9] on the ground that the functioning of
contemporaneous multi-dimensional data processing
is regularly eviscerated when the digital photographs
are immeasurably mingled by noise. Proportion-
ately, the noisy overriding processing is regularly the
paramount transaction for therapeutic photographs,
biometric photographs, undersea photographs and
etc.

Unsuccessfully, the noise overriding procedures

[10-21] do not regularly override only the noisy photo-
graphical basis but also the noise-free photographical
basis therefrom the paramount ambition of the noise
overriding procedures is to override merely the noisy
photographical basis but to retain the noise-free pho-
tographical basis on the ground that the noisy photo-
graphical basis erroneously prosecutes on the digital
photographical quality. Regularly, the impulsive ec-
centricity in digital photographs is o�ered by reason
of the erroneous communication, erroneous signal ob-
taining or etc. By the philosophical context, the Fix
Magnitude Impulsive Noise (FMIN) [22-26] shall be
the maximum magnitude or minimum magnitude in
its dynamic range (if the digital photograph is 8-bits
dynamic range then the maximum magnitude is �255�
and minimum magnitude is �0�. The paramount con-
�nement of the impulsive epiphany is to discriminate
the noisy photographical basis and the noise-free pho-
tographical basis, which shall be positioned in either
in both the steady magnitude territory (whereas the
contractual photographical basis is nearly equivalent)
and the margin magnitude territory (whereas the con-
tractual photographical basis is remarkably dissimi-
lar). For regular digital photographs, the large part
of the digital photograph is a steady magnitude terri-
tory however the little part of the digital photograph
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is a margin magnitude territory. In last thirty-five
years, the overflowing contemporaneous noise overrid-
ing procedures [22-26] were researched and analyzed
on digital photograph with the impulsive noise.

For overriding FMIN or SPN, W. K. Pratt [10]
early asserted the admitted median filter (SMF) and,
later, was one of the standard noisy overriding filter-
ing procedures in the course of time. For working on
pigmentation digital photographs in 1990, the Vector
Median Filter (VMF) that was grounded from ad-
mitted SMF was asserted and, later, was one of the
standard noisy overriding filtering procedures for pig-
mentation digital photographs in the course of time.
Eventually, an adaptive median filter (AMF) [12],
which was asserted from admitted SMF and the con-
sidered area is oneself-adjusting changed for FMIN in
1994, was asserted and, later, was one of the standard
noisy overriding filtering procedures with immense at-
tainment. In 2017, the noise overriding procedure
[13], which is grounded on magnitude retaining cast
overriding with swarm optimization, was asserted for
working on pigmentation digital photographs. Imme-
diately, the noise overriding procedure [14], which is
grounded on self-adjusting computer-aided analysis
with SVM rule for working on MRI-cerebrum dig-
ital photographs, was asserted in 2017. Succeeding,
the noise overriding procedure [15], which is grounded
on eccentrically contractual subtraction by adjoining
numerical rule, was asserted in 2018. In 2018, the
noise overriding procedure [16], which grounded on
a capable filtering rule, was asserted for working on
pigmentation digital photographs. Afterwhile, the ca-
pability of the noise overriding procedure [17], which
is grounded on Wiener filtering and Gaussian filter-
ing, was observed by assorting kernel dimension in
2019. At another time, the noise overriding pro-
cedure [18], which is grounded on MMG filtering
rule, was asserted for working on digital medical pho-
tographs in 2019. Bilal Charmouti, et.al. [19] ob-
served overflowing contemporaneous noise overriding
procedures, which are grounded on overflowing dis-
similar rules, and analyzed these analogously capabil-
ity on the noise overriding context in 2019. In 2020,
the distinct noise overriding procedures, which are
grounded on dismembered wavelet rule [20], which
is grounded on from admitted Haar wavelet rule as
dismembered level employing a standard LP dissim-
ilar with the dismembered intermission procedure,
was asserted. For overriding the undersea auricular-
wave eccentric, the noise overriding procedure [21],
grounded on both DWT rule and eccentricity fre-
quency context, was asserted in 2020.

Nowadays, overflowing noise overriding procedures
[22-27], which are typically grounded on the noise rev-
elation procedure and the noise overriding procedure,
are asserted as successive. In 2017, the noise overrid-
ing procedure [22], which is grounded on compound
numerical rule, was asserted for working on FMIN.

For working on FMIN at immense density, the dis-
tinct noise overriding procedure, so called adaptive
decision formed on inverse distance weighted Inter-
polation (DBIDWI) [23], which was primitively as-
serted by V. Kishorebabu et al. [23] in 2017, is com-
prehensively observed this capability [24] on broad
noise density in 2019. In 2019, for the reason that
overflowing noise overriding procedures are typically
grounded on ROAD, ROLD or RORD, the compre-
hensive experiments [25] of noise overriding proce-
dures on broad noise density of FMIN was asserted.
Afterwards, the noise overriding procedures grounded
on the MDBUTMF (modified decision based unsym-
metrical trimmed median filter) [26] was early as-
serted by S. Esakkirajan , et.al. for working on FMIN
in 2011 and, later, was one of the paramount noisy
overriding filtering procedures with immense attain-
ment. Therefrom, the comprehensive experiments
[27] of this MDBUTMF procedure grounded on MD-
BUTMF for broad noise density of FMIN was as-
serted in 2022. In order to improve the noise overrid-
ing capability of MDBUTMF filter, this article asserts
the novel noise overriding procedure grounded RMD-
BUTMF filter, which is recovered from the modified
MDBUTMF rule with recursive framework, for work-
ing on FMIN on broad noise density.

2. THE PHILOSOPHICAL CONTEXT OF
MDBUTMF

By the philosophical context, the digital photo-
graph (Y ), which is manufactured by arithmetically
processing the digital photograph (X) and FMIN, is
explicated as the computational proclamation

Y = X + N (1)

Early, the considered photographical basis is pro-
cessed as a noisy photographical basis or noise-free
photographical basis by the MDBUTMF revelation
procedure, which is explicated in Fig. 1., where
the digital photographical basis magnitude is “0” or
“255”.

Next, if the considered photographical basis has
the maximum magnitude (“255”) or the minimum
magnitude (“0”) then the photographical basis is
noisy otherwise the photographical basis is noise-
free. Later, if the photographical basis is noisy and
some photographical basis under the considered area
are noise-free so the overridden photographical basis
is the median of all noise-free photographical basis
within the considered window. If the photographical
basis is noisy and all photographical basis within the
considered window are noisy then the overridden pho-
tographical basis is the mean of all noisy photograph-
ical basis within the considered window. In different
circumstances, if the considered photographical basis
has a magnitude between the maximum magnitude
(“255”) and the minimum magnitude (“0”) then the
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Fig.1: The MDBUTMF Revelation Procedure.

considered photographical basis is noise-free photo-
graphical basis therefrom the processed photographi-
cal basis is not processed. These comprehensive com-
putations of MDBUTMF examples (in distinct cases)
are presented as successive three examples. In the
first example, if the considered photographical basis
is maximum magnitude (“255”) and all photographi-
cal basis in considered window (3×3) are noisy photo-
graphical basis (“0” or “255”) therefrom the overrid-
den photographical basis is the mean of all noisy pho-
tographical basis within the considered window and
the processed computations of MDBUTMF is expli-
cated in the Fig. 2.

Fig.2: The Processed Computations of MDBUTMF
Example 1.

In the example 2, if the considered photographi-
cal basis is maximum magnitude (“255”) but some
photographical basis in considered window (3×3) are
noise-free photographical basis therefrom the overrid-
den photographical basis is the median of all noise-
free photographical basis within the considered win-
dow and the processed computations of MDBUTMF
is explicated in the Fig. 3. In the example 3, if
the considered photographical basis (“118”) has be-
tween the maximum magnitude (“255”) and the min-
imum magnitude (“0”) therefrom the processed pho-
tographical basis is not processed and the processed
computations of MDBUTMF is explicated in the Fig.
4.

3. THE PHILOSOPHICAL CONTEXT OF
PROPOSED RMDBUTMF (RECURSIVE
MODIFIED DECISION BASED UNSYM-
METRIC TRIMMED MEDIAN FILTER)

The primary disadvantage of the MDBUTMF [26]
cannot correctly estimate the denoisied pixel when
all photographical basis in the processing window are
noisy photographical basis because this MDBUTMF
filter estimates the noisy photographical basis with
the mean of all photographical basis in the consid-
ered area (noisy photographical basis) therefore this
denoisied photographical basis does not mathemati-
cally relate to both the processed photographical ba-
sis and these neighborhoods. (such as MDBUTMF
example 1)

In order to solve this disadvantage of the MD-
BUTMF filter [26], the proposed RMDBUTMF
(Recursive Modified Decision Based Unsymmetric
Trimmed Median Filter, which is explicated in Fig.
5., initially estimates the denoisied photographical
basis by the median of all noise-free photographical
basis in the processing window for nosiy photograph-
ical basis.

In the RMDBUTM procedure, if the considered
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Fig.3: The Processed Computations of MDBUTMF
Example 2.

Fig.4: The Processed Computations of MDBUTMF
Example 3.

photographical basis has the maximum magnitude
(“255”) or the minimum magnitude (“0”) then the
photographical basis is noisy otherwise the photo-
graphical basis is noise-free. Next, if the photograph-
ical basis is noisy and some photographical basis un-
der the considered area are noise-free so the overrid-
den photographical basis is the median of all noise-
free photographical basis within the considered win-
dow. Otherwise, if the photographical basis is noisy
and all photographical basis within the considered
window are noisy then the overridden photographi-
cal basis is not processed because if the overridden
photographical basis is computed from all noisy pho-
tographical basis in the considered window then the
overridden photographical basis is not related to the
original photographical basis. This RMDBUTM pro-
cedure is re-computed to the first process again un-
til all considered photographical basis are noise-free
photographical basis.

4. RESULT ANALYSIS

Inside, the simulated testing, the processed code
is the MATLAB, which is planted in overflowing PC
conducting with i7 HQ processing core at 2.4 GHz

Fig.5: The Proposed RMDBUTMF Revelation Pro-
cedure.
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and the random- access memory at 16G Byte. (The
generosity of processing constant stipulating in this
simulated testing is to take all processing constants
that realize both superior Peak Signal-to-Noise Ra-
tio (PSNR) and photographical quality. Afterwhile,
to realize the verity, all simulated testing are re-
simulated overflowing testing situations with distinct
magnitudes and the superior simulated execution of
all simulated testing are collocated.)

At first, the denoising attainment are quantita-
tively considered by the PSNR (Peak Signal to Noise
Ratio) is explicated in the computational proclama-
tion as Eq.(2).

PSNR = 10 × log(MAX2
I /MSE) (2)

These simulated testing of the noise overriding
procedure grounded RMDBUTMF filter, which is
analyzed with SMF (3×3), MF (3×3), AMF (3×3
– 11×11), WMF (3×3), WMF (5×5), MDBUTMF
(3×3) and MDBUTMF (5×5) (where the considered
window is adjusting changed for 3×3 to 9×9), on

Lena, Girl, Pepper and F16 are explicated in Table I
– IV respectively.

From this simulated testing, of the noise overriding
procedure grounded RMDBUTMF filter has superior
capability for overriding the fix magnitude impulsive
noise (FMIN) on broad noise density (5%-90%).

From these simulated testing of Lena in Table
I, the capability of the proposed noise overriding
procedure is distinctly superior than MF (3×3),
SMF (3×3), AMF (3×3 – 11×11), WMF (3×3),
WMF (5×5), MDBUTMF (3×3) and MDBUTMF
(5×5) about 19.0776±1.6648 dB, 14.7232±3.6567 dB,
8.8906±2.5186 dB, 14.0840±4.0148, 10.0699±4.2111,
2.1691±2.9322 and 0.9761±0.5984 dB, respectively.

From these simulated testing of Girl in Table
II, the capability of the proposed noise overrid-
ing procedure is distinctly superior than MF (3×3),
SMF (3×3), AMF (3×3 – 11×11), WMF (3×3),
WMF (5×5), MDBUTMF (3×3) and MDBUTMF
(5×5) about 22.1066±1.0119 dB, 16.7504±5.2363 dB,
8.9919±3.9708 dB, 15.5356±6.2524, 10.4432±6.2164,

Fig.6: Noise Removal Result in PSNR Quality (LENA).

Fig.7: Noise Removal Result in PSNR Quality (GIRL).
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10.6356±4.1732 and 4.4374±3.1182 dB, respectively.

From these simulated testing of Pepper in Ta-
ble III, the capability of the proposed noise overrid-
ing procedure is distinctly superior than MF (3×3),
SMF (3×3), AMF (3×3 – 11×11), WMF (3×3),
WMF (5×5), MDBUTMF (3×3) and MDBUTMF
(5×5) about 19.2571±2.0392 dB, 14.9990±3.1390 dB,
9.0067±2.2994 dB, 14.1190±3.6719, 10.2636±3.8583,
2.3074±3.0290 and 1.2549±0.8105 dB, respectively.

From these simulated testing of F16 in Table
IV, the capability of the proposed noise overrid-
ing procedure is distinctly superior than MF (3×3),
SMF (3×3), AMF (3×3 – 11×11), WMF (3×3),
WMF (5×5), MDBUTMF (3×3) and MDBUTMF
(5×5) about 19.7784±1.5683 dB, 15.2611±3.5393 dB,
9.0173±2.6241 dB, 11.0037±2.8407, 9.0530±2.6015,
2.9243±3.7897 and 1.7920±0.9823 dB, respectively.

From all simulated testing (in Table 1 - 4), the de-
noised digital photographs the proposed noise over-
riding procedure grounded RMDBUTMF filter have
distinctly superior than MF (3×3), SMF (3×3), AMF

(3×3 – 11×11), WMF (3×3), WMF (5×5), MD-
BUTMF (3×3) and MDBUTMF (5×5).

A comparative plot of PSNR results against noise
density (5%-90%) for Lena, Girl, Pepper and F16 ex-
plicated in Fig 6 – 9.

As well, the incomplete of the simulated testing
results of Lena photo, which is comparatively noisy-
overridden by the proposed RMDBUTMF that is
comparative with SMF (3×3), MF (3×3), AMF (3×3
– 11×11), WMF (3×3), WMF (5×5), MDBUTMF
(3×3) and MDBUTMF (5×5) (where the consid-
ered window is adjusting changed for 3×3 to 9×9),
are explicated in Fig.10(a), Fig.10(b), Fig.10(c) and
Fig.10(d) for noise density 30%, 50%, 70% and 90%,
respectively.

For ROI of the Lena photograph at noise den-
sity 70% and 90%, the results of the noisy-overridden
by the proposed RMDBUTMF, which is comparative
with SMF (3×3), MF (3×3), AMF (3×3 – 11×11),
WMF (3×3), WMF (5×5), MDBUTMF (3×3) and
MDBUTMF (5×5) (where the considered window

Fig.8: Noise Removal Result in PSNR Quality (Pepper).

Fig.9: Noise Removal Result in PSNR Quality (F16).
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is adjusting changed for 3×3 to 9×9), are expli-
cated in Fig.11(a-b) and Fig.11(c-d), respectively.
From these results, the RMDBUTMF photograph has
finest quality (and is closely similar to the original
photograph), comparted with photographs processed
by other noisy overriding procedures.

From these simulated testing of distinctive digi-
tal photographs (Lena, Girl, Pepper and F16) on
broad noise density, the RMDBUTM has the supe-
rior noisy-overridden performance for all-range noise
density, especially at heavy noise density (about 3-
15 dB). For low noise density, there are many noise-
free photographical basis in the considered window
therefore the overridden photographical basis is com-
puted by all noise-free photographical basis. For
heavy noise density, the overridden photographical
basis is always computed by some noise-free photo-
graphical basis (from the RMDBUTM computation)
therefore the overridden photographical basis is re-
lated with noise-free photographical basis. The MD-
BUTMF (5×5) has the high noisy-overridden per-
formance (which is slightly lower than the proposed
RMDBUTM) for low noise density (where noise less
than 50%) because the considered window is a large
size (24 neighbourhood photographical basis) and, as
a result, there are many noise-free photographical ba-
sis for computing the overridden photographical ba-
sis and the noisy-overridden photographical basis is
slightly blurred. However, the MDBUTMF (5×5)
has the low noisy-overridden performance (which is
compared with the proposed RMDBUTM) for heavy
noise density (where noise greater than 50%) because
the considered window is large size (24 neighbour-
hood photographical basis) and, as a result, there are
few noise-free photographical basis for computing the
overridden photographical basis therefore the noisy-
overridden photographical basis is closely related to
the original photographical basis (as Example 2). In
another point of view, the MDBUTMF (3×3) has the
high noisy-overridden (which is equal to the proposed
RMDBUTM) for low noise density (where noise less
than 50%) because the considered window is a small
size (8 neighborhood photographical basis) and, as
a result, there are few noise-free photographical ba-
sis for computing the overridden photographical basis
and the noisy-overridden photographical basis is re-
lated to the original photographical basis (as Exam-
ple 2). However, the MDBUTMF (3×3) has the low
noisy-overridden (which is lower than the proposed
RMDBUTM) for heavy noise density (where noise
greater than 50%) because the considered window is
a small size (8 neighborhood photographical basis)
and, as a result, there are few or no noise-free photo-
graphical basis for computing the overridden photo-
graphical basis and the noisy-overridden photograph-
ical basis is not related to the original photographical
basis (as Example 1).

From these above results, the noisy-overridden re-

sults of both PSNR and noisy-overridden graphical
photo of the proposed RMDBUTMF provides the su-
perior noisy-overridden photographs than other pro-
cedures.

5. SUMMARY

This article proposes an innovative recursive mod-
ified decision based unsymmetrical trimmed median
filter (RMDBUTMF) procedure, which is grounded
on MDBUTMF procedure (one of the paramount
noise overriding procedures), for noisy overriding
of digital photographs, which are manufactured by
FMIN or SPN on broad noise density (5%-90%).

In order to certify the quantity and quality at-
tainment, the proposed RMDBUTMF procedure is
testing against distinctive digital photographs (Lena,
Girl, Pepper and F16) on broad noise density. Af-
terwhile, the proposed RMDBUTMF procedure re-
veals superior noisy-overridden photographs than the
Standard Median Filter (SMF), Mean Filter (MF),
Adaptive Median Filter (AMF), Weight Median Fil-
ter (WMF), MDBUTMF. From these simulated test-
ing, the proposed procedure is certified against dis-
tinctive digital photographs (Lena, Girl, Pepper and
F16) and it grants superior Peak Signal-to-Noise Ra-
tio (PSNR) and photographical quality.
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Table 1: The noise removal simulated testing in PSNR quality (Lena).

Table 2: The noise removal simulated testing in PSNR quality (Girl).
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Table 3: The noise removal simulated testing in PSNR quality (Pepper).

Table 4: The noise removal simulated testing in PSNR quality (F16).
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Fig.10: Noise Removal Result in Graphical Quality (Lena).
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Fig.10: Noise Removal Result in Graphical Quality (Lena) (Cont.)
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Fig.11: Noise Removal Result (ROI) in Graphical Quality (Lena).
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