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ARTICLE INFO ABSTRACT

Keywords; Stir casting was used (o make Al7075 composiles with 3% h-BN and different amounts of ZrO; (2%, 4%, and 6%

Al7075 by weight), Damping behaviour and corrosion resistance corresponding to the reinforcement percentage were

DMA investigated. Damping was evaluated using a dynamic mechanical analyzer (DMA) at varied frequencies and

g:’“ﬂ:fl temperatures. Material loss due to corrosion was studied using the salt spray test for alkaline media and the
m L)

b immersion test for acidic media. Improvement in damping was observed with the inclusion of reinforcement in
the composite. With frequencies, marginal variation in damping was observed at higher temperatures, Whereas
with the increase in temperature, the damping capacity of the prepared material showed an increasing trend at
all the test frequencies, The composite showed the highest value of damping capacity for 3% h-BN and 6% ZrO2
at 10 Hz and 300 °C. The corrosion resistance improved with the addition of reinforcement in both acidic and
alkaline media, as the reinforcements are nert in both acldic and alkaline media. Scanning electron micrography

Corrosion

was also performed to study the corroded surface of the specimen.

1. Introduction

The high strength-to-weight ratio of aluminium and its alloys makes
them regarded as lightweight materials. The need for aluminium and
aluminium-based composites is gaining more attention, especially in
the sectors that demand lightweight materials [1.2]. However, the
damping loss factor for aluminium is 0.0001 [3], which shows poor
resistance to vibration; this disadvantage may be alleviated by the use
of Al composites [4]. The capacity of a material to dissipate energy and
cease vibrating when subjected to vibration is known as internal
damping [5]. Materials with good damping capacity are competent to
prevent failures due to vibration. The material’s capacity to absorb or
dissipate the vibration is necessary for the material to function properly
[6]. According to Prasad and Shoba's [7], the stiffer a material, the
lower will be its capacity for damping. Higher damping Is observed in
materials with low mechanical strength [8]. Composite materials are

the solution to achieve better damping and strength. Metals reinforced
with ceramics combine high strength and modulus characteristics while
retaining the damping capacity [9]. Composites' ability to dampen is
mostly dependent on the type of reinforcement used, which is corre-
lated with each material's unique ability to dampen,

The influence of rice husk ash (RHA) on the damping behaviour of
aluminium was studied by Siva Prasad and Shoba [10]. By adding RHA,
grains become more refined, dislocation density rises, and damping is
consequently improved. Zhang et al. [11] demonstrated that the in-
corporation of SiC and graphite particulates can enhance aluminium's
dampening capacity. Recent studies have reported enhancement of the
properties of the aluminium matrix by incorporating nitrides like alu-
minium nitride, boron nitride, and titanium nitride [12-14].

Aluminium being corrosive-resistant, Al7075 has good corrosion
resistance because of zinc as an alloying element [15]. In aluminium
metal matrix composite (AMMC), the corrosion behaviour is subject to
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many factors, lika the reinforcements used, composition, distribution,
size, the interface formed, and the fabrcation methoed involved [14],
The currosive nature of the material likely to encounter in different
environments is one of the prime considerations in the selection of
material. The addition of reinforcement may serve as a barrier for any
pratective layer that forms in fesponse to the corrosion impact 1171,
Corrosion In composites is due to electrochemical potential differences
between the heterageneilics formed by inclusions, grain boundaries,
the matiix/reinforeements interface, and the matrix [18]. Since, the
studies on dynamic behaviour and corrosion resistance of nitrlde re-
inforcement on Al7075 alloy is scarce, the current work is concentrated
on the dynamic behaviour and eFect of zirconium dioxide and baran
nitride on the corrusion resistance of AT7075 alloy, atong with the
impact of corrosiun on damping,

4. Experimentation
2.1 Materiols and methads

The hexagonal horon nitride and zirconium dioxide reinforcements
are used due to the tribological properties of h-EN and the hardness of
Z:02, and Al7075 is used as the matrix. The differenl compositions
prepared ace computed and listed in Tabh 1, The thorough fabricaton
process and meastres taken were presented in the author's earlier wark
[12]. A Hitachi SU3500 seanning electron microscope (SEM) was used
lo study the particle morphology of the zirconium dioxide and hex-
agonal beron nitride, For microstructural examinations {ASTM E3-11
[123), specimens were cut from the centre of the cast sample and po-
lished with emery paper of various grit sizes and polished with cloth.
Keller’s reagent was used to eteh the specimen surface, and images were
obtained using an optical microscope (NIKON Epiphot 200,

2.2, Dynamic mechanicyl unalysis

DMA is the study of the response of a material to the applied os-
cilluting force; w moduiys, range of frequency, and temperature may be
comptited per sine wave [20]. The dumping behaviour (tan &) was
evaluated using TA Instruments' Q80D (Fig. 1) dypamic mechanical
analyzer in dual cantilever mode at a strain amplitude of 1 x 104, up
L o temperature of 300 °C with a keating rate of 10 'C/minute, with a
frequency range of 1-10 Hz {1, 5, 10 H2). Samples of dimension
1.2 % 13 x 55 mm3 were used for damping muasurement, The QB0
uses a non-contect, direct-drive motor tha| applies a sinusoidal de-
formation tv the sample. The samples were subjected to controlled
stress. For a given stress, the sample wilt then deform by a definite
amount. The rate of deformation is proportional to its stiffness {mod-
ulus), by which DMA assesses the material properties as a function of
time, temperature, and frequency,

2.3. Corrosion test

For the corrosion study, test specimens were polished using Emery
papers of gril sizes 400-2000, Samples were cleaned using acetone and
allowed lo dry completely prior to the lest and before each measurement.
And sumples were cleanad using the same procedure before heing weighed
al each stage of the test. In both the salt spray and immersion tests, the
samples were measured at an interval of 60 b for & total of 240 h,

Tabie 1

Cumpositions in wit.
Code Proportion
A 005 AlFoys
B D5% ALYGTS + 3% h- BN + 20 2o,
C 93% Al7075 + 3% h-BN + 4% “rO,
D 51% AI7075 + 3% WBN + 5% Zly,

MAHESH P K

Ol 04.06.2024 15:58

Principat

cajemv nstitute of Technology Digitally Signed by

Hassan-573 201 Principal

Journal of Alloys und Meraliurgicu! Systems 1 (20249) 100004

-

2.3.1. Sult spray sest

A salt spray test was performed in accordance with ASTM-R117
standards 1211, Details of sait spray conditions are given in Table 2. The
salt spray chamber used for the study is shown in Fiy, 2. The salt spray
test was used to simulate an oceanic atmasphere,

2.3.2. Immersion test

[mimersion corresion Lesting was conducted al room lemperalura as
per ASTM G69-80 Standards {22]. The comrusion loss was evaluated
using the typical weight-loss methed, As an acidic medium, 2 test sp-
lution of 1M HCL with a pH of around 0 is used, The samples were
accurately weighed to o precision of three decima] places. HCl s gen-
erally used because it provides a high concentration of chioride ions,
which destabilises Lhe develg pment of a protective layer,

2.4. Impact of corresion on damping

Te study the impact of eorrosion on dainping, damping tests {at
300°Cfor 1, 5, and 10 Hz) were carried oul on specimeny that had beeq
exposed 1o (5 % 0.5) % NuCl and 1 M HC solution prior ta testing.

3. Resukts and discussion
3.1. Micrestructural studies

Fig. 3 shows the morpholugy of BN and %rQ2 particles, It was found
Lhat the BN pardrcles were spherical in shape, and the ZrO2 particles
have an irregular shape, although many of them appear to be spherical
in shape. Due to the spherical shape of BN particles, there will be less
contact area among the particles, resulting in less rubbing [231 and less
frietion between the particies at lower frequencies, Whereas, ul higher
frequencies, there will be morg rubbing because of the higher nimmber
of cycles per second, leading to increased dissipation of energy. Alsg,
with temperature, the thermal movability of the particles could be
enhanced, which eventually increaswy damping, The ZrO2 parlicles
have an icregutar shape, which boosts the damping at Iower [requencies
than at higher frequencies as the contact is not undform at higher fre-
quencies,

From the microstructure (Fig. 4} the grain refinement can be gb-
served, which led to improvement in strength of composite. ¥ig. 4a
shows comparatively larger grains, grain refipement occurs with the
aldition of reinforcements, 1 composition B, coarse graing are broken
inte many fine grains enclosed by few larger grains indica ting hetero-
geneous bimodal structure as shown In Vig. 4b. Further grain rafine-
ment oceurs wilh increased reinforcement proportion which is clear
from Figs. 4c and d. At higher reinforcement propertion more hemeo-
geneity of structure was observed, due to increase in aucleation sites
formed by reinforcement pacticles and also due to advanced rate of
dislacation generation, Microstructure also comprises of Fne particles
scattered along the grain boundaries along with pores. In comparison,
larger pores are seen at high reinforcement percentages due to the
absorption of gases during agitation and pouring, Higher reinforcement
percentages rasult in a greater quantity of pores formed due (g increase
in stirring time.

3.2. Damying capacity

Damping (tan 8) variatian for different compositions ot varied fre.
quencies and temperatures is shown in Fig, 5. With frequency, the
damping increases for all (he combinalions; comparatively, the im-
provement in damping with respect g frequency is greater at lower
temperatures than at higher temperatures. At higher temperatures and
freyuencies, the contact between ZrO2 and Al7075 is less because of
irregularities in the shape of Zr03,

Damping was found ta he 0.0017 and 0.0026 for the matriz at 1 He
and 10 Mz, respectively, and 0.0243 and 0,0427 ar 1Hg and 10H,
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Salt Spray Parametars,

Pig. 1. Dynamic mechanical analyzer (DMA-TA QBOD].

Concenteation of Test Sulutilc.ér._-.-

& % 0.5) % NaCl

Votume of Solutian collected/r/B0 em?

area
Test Temparatvie

pH of Test Solution

Exposure Time

Liml

{35 +1}'C

.16

240 hrs (at an interval ef 60
hrs)

respectively, for Al7075-3% BN-6% ZrOZ at a temperature of 30°C,
Concerning temperature, as the temperalure increases, the damping
increases at all the test fraquencles. The rise in damping with tem-
perature is because of the low-temperature tail of grain boundary re-
laxation. Along with this, as the temperature increased, the loss mod-
ulus impraved, whereas the storage medufus declined.

g
Tand = 7 1)

Equation 1 represents the damping capacity (tan &) of the material
{161, where is the foss modulus and is the storage modulus. With the
addition of reinforcements, Uwe damping capacity of the prepared
samples showed an increasing trend. The overall damping capacity of
AMMLC is related to the intrinsic damping of each individual material,
The increase in damgping of composites may be attribured to grain re-
finement, interface damping, and also to increased dislocation density
because of the thermal mismatch between the reinforcements and
Al7075. Enerpy dissipation is related to grain boundary area per unit
volume, Increased dislocation density increases energy dissipation
saurces, which leads o greater relative atomic movement by the dis-
locations in a crystal lattice [24}. Also, dislocation pinning improves the
damping behaviour, according to the Granto-Luke mechanism [25].
Dislocations pinned between patticulates act ike a vibrating elastic
string that dissipates energy 141

0
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Fig. 3. SEM micrographs of n) h-BN b) ZrOp Particles.
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Fig. 4, Micrestracture of a) A b} B ) Cand d) D.
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Fig. 6. Weight loss V/$ Exposure time of specimens subjected ta the salt spray
test. :

The damping and grain sizes are Inversely proportional to each
ather [26}, and wilh grain refinement, the damping increases. With
grain refinement, the intecfacial reaction between the grain haundary
and vibration wave increases, resulting in an improved damping nature
1471, Based on Schoech's theory [28], the interface enhances inlernal
friction, which is propostional to the volume and shape of the pre-
cipitates, and alony with these, defects play a prominent rele in
damping. Accotding to Zhang et al. [2%], bulk defeets are accountable
for high damping due to the relative motion of reinforcements in the
defeel zone. Higher porosity leads to higher damping, and poorly
bonded interfaces contribute to damping by means of internal friction.

Journa! of Alloys and Metwliurgicul Systems 1 (Z023) 100004

Also, the addition of reinforcements jeads Lo an increased plastic Zone,
which increases the damping property of the malerial 130,317 The
overall improvement in damping is a result of all these factors. But at
hlgh temperatures, the damping maioly depends on the microstructure
rather than its mechanical propertiecs [32). Based on all these me-
chanisms, maximum damping was observed for Al7075-3% BN-G%
Zriy2,

3.3. Corrosion test

A1707% and compasites both showed good corrosiun resistance in
both salt spray and immersion tests. Compared to the base metal, the
produced composite showed better resistance to corrosion (Figs. 6 and
), Grain refinernent happens when reinforcements are added to com-
posites, These reinforcements act as nucleation polnts for grain re-
finement, which makes composites more resistant to corrosion. Floe
grains offer good surface coverage, which restrains the rupture of the
protective layer further and Jessens the corrosion rate. In a few zones,
reinforcements interfered with the development of an aluminium oxide
protective layer over the surface, but silt prepared composites shawed
better resistance because of the inertness of the reinforcements added
and also because the addition of reinforcements reduced the exposure
of the meluallic area to corvosive attack.

3.3.1, Salt spray test

In the tested samples, pltting and accelerated corresion were ob-
served [32], Pitling corrosion started to appear over the sample surface
at the early stages of the sall spray. With time, the pitting increased
gradually and merged at a later stage to form verrusion pits. The surface
morphologies of the specimens after corrosion are shown in Fig. 7.

"The atuminium alioy was easily passivated to form pltting in the Cl-
active anfon environment. In natural conditions, the aluminitm

Fig. 7. SEM imayes of specimens alter salt spray test a} A, b} B, ¢) Cand d) In.
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generally forms a protective layer of alumina. Incornplete zones and
defects in the layer formed are the zones that initiate corrosion, and the
matrix-reinforcement interface is the primary zone of Initiation of
corrgsien. Active anions such as cl- accelerate the destructivn of a
protective layer, resulting in the formation of corrosion pits and the
subsequent dissolutlon of aluminium ir the corrosion pits [34],

3.3.2 Immersion test

Even ia the immerston test, pitting was the main cause of corrosion
(see Tig. 9, which led to the loss of material, The corrosion rate de-
creased with test duration. When exposed to an acidic medium, the

F

Journal of Ailoys and Mewllirgical Systems I (2023) 100004

weight loss i naticeably greater during the Arst few hours of the test -

and (hen gradually decreases over time; Sharma el al, [35] and Sada-
nand Sarapure et al, {36] both nated g similar trend. The gradual de-
crease in corcosion rate is due fo alwminium, which forms a protectiva
Tayer of alumina, which is stable in the acidic medium £37]. Zirconium
divxide and boron nitride ure inert in the usual acits, which counteract
corrosion In an acidic medium,

Weight loss in metals and composite materials is due (o the emer-
gence of surface pits and eracks. The severity of the acid used in the
case of the base material was higher; however, in the case of the
compaosites, the irert ceramics demonstrated stronger resilience to the
acidie medium [38]. As the composition of the reinforcement increased,
the occurrence of pits and eracks decreased. In contrast ta COmposites,
where the pils vriginate at the inlorsection of the malrix and re-
inforcement, the pits in the alluy are crack-induced, Enhancement of
corrosion resistance of composites was alse due to refinement in Erain
structure, which may be due to improvements in the formation of the

protective layer and adhesion due to improved grain boundary density
F39,401.

3.4. Impact of corrosivn on damping

Pits and cracks formed due to corroston act ag defecrs, which en- - .

hance the damping capacity (Fig. 10 The amount of damping in &
material is affected by corrasion in a big way. Also, apart from the
defects, the kind of protective layer formed, reactivns, products formed,
and the shape and size all determine the mnount of impact on damping.
Higher pits and cracks produce higher damping; the average damping
capacity increased by pits and cracks increases by the square of the
defect rate. I the defects are doubled, the damping quadruples 726].

Fig. 9. SEM images of specimens after imincrsion ©sta) A, b} B, ¢} C and d) .
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test and c) after immersion sl

4, Conclusions

The dysemic behaviour and corrosion characterisiles of the base
materia} and the composite samples were studied, and the following
conclusions were drawn:

> » The incorporation of b-BN and ZrO2 improved the damping capacity

of Al7075. Damping increascd with the increase in reinfarcement
percentage, due to the increased dislocutivn density, porosity, and
defects. Maximum damping was observed in a material with a
composition of 91% Al7075, 3% h-BN, and 6% Zr02.

» Frequency and temperature influenced the damping capacity. The
damping capacity of base metal and composites increased with a rise
in frequency and temperature because of the low-temperature tail of
grain boundary relaxation and increased interatamic movement at
higher frequencies.

« Pils and cracks are the primary causes of materlal loss in corrasive
environments, and the corrosion rate decreases as the test duration
increases, e to their inertness, the additions of zicconium diexide
and boron nitride increased the corrosion resistance.

+ Corrosion ulse impacts the damping nature of the material because
of its Increased porosity and defects.
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Abstract

In fhie digital cra, security is a challenging problem due to the drastic increase in the utilization of
the Intomet, personal computers, smartphones, etc. for communication. purposes. A major issue
in the data hiding process lies in the way of embedding the secure data by mainlaining the
1 quality of a cover object that necessitates complex techniques that conceal a massive quantity of
‘: payload and the robustness of these approaches over hackers. Video steganography i3 cansid-
ered an effective way of securing data transmission, which encompasses two processes namely
embedding and extraction. Several existing video steganography techniques hide the sccret
message with no selection of optimal pixels where the proper choio of pixels to hide data helps
to improve quality and robustness. Thercfore, this article introduces novel encryption with
bacterial foraging optimization algorithm-based pixel selection scheme for video steganography
(EBFOA-PSVS) technique. The hidden message will be successfully concealed in the cover
video utilizing the proposed EBFOA-PSVS technique, which also uses the best possible BFOA
pixel sclection. The best pixels are then chosen using BFOA to produce the highest peak signal-
{o-noise ratio (PSNR). Finally, the cover video contains the hidden image that has been
encrypted. The EBFOA-PSVS approach has improved in terms of various parameters, accord-
ing to a thorough comparison investigation of the findings on benchmark test movies.

o} Keywords Security - Video steganography - PNSR - Optimal pixel selection - Encryption -
b ) b Rmbedding process - The extraction process
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An efficient Optimal Metaheuristics based Pixe} Selection for Video Steganography using Homomorphic Encryption approach
Abstract Presenthy, the tochnological advancements in electronics and networking fields have resulted in the massive rise in the

communication of digital information, especially videos. Since
or tampered with casily. Therefore, encryplion and steganograp

ugers acoess Lnternet in an open channl, the dipits! data can be altered
hy lechniques have been developed 1o ensure securs communication.

Tn video steganography technique, the optimal pixels in the cover video are chosen and the encrypted secret IMeSSAEE can be embedded
into the chosen pixels, resulting in the generation of stego video, Kecping this i mind, this paper introduces an optimal metaheuristics
pased pixel selcction with homomorphic encryption technique for video steganography (OMPS-HEVS) technique. The proposed
OMPS-IEVS technique initially performs frame conversion process and applies 2 two-dimensional discrete wavelet decomposition
(2D-DWT) process. Besides, the optimal pixel selection process takes place using the glowworm swarn optimization (GSO)
alporithm. Morcovet, Optimal Homomorphic encryption (OLIE) with Jaya Optimization Algorithm (TOA) is applied encode the
scoret message. The dosign of optimal key gencration process of OHE using JOA helps to accomplish improved scourity. The
experimental validation of the OMPS-HEVS technique on the benchmark test video exhibited the superior perfornance of the OMP5-

HEVS technique over the other existing teclmiques.
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Disclosed is a system (100) for data hiding in video communication by way of steganography, the system (100) includes a data
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The Prineipal
RiT, Hassan

Respected Sir,
Subject: Reparding the consideration of reguest for reimbursement of
conference registration fee- Mr.Raghunandan Yadav C

WJUI [UHSIC[LLG 1V tllC; dD‘U\E buUjC&I., Ivir. naguunnuunu Yadav had uppucu I.Ul' }—UUHIH.] PH_[JLI i
fnternational Conferfence on Eeo-trlend!y Flhrcq and Pnlymenc Materials which will be huld al King
Monghkut's University of Tecl‘mology, North- Bangkol{ and hls paper has been accepted.

In this regard, 1 kmdly request you fo do the nu,dful fur providing incentives to him under
Clause 5.2(b)Rescarch Inwnlwc Policy of RIT. :

Registration Amount Pald by the Paculty 100, USD (RS 8326/- )

Thanking You,

Yaur's Faithtully,
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To,
The Principal
RIT, Hassan

From,

Raghunandan Yadav C
Department of Civil Engineering,
RiT, Hassan

Respected Sir,

Subject: Regarding the reimbursement of conference registration fee.

As mentioned above subject, | have applied for the tnternationaf conference on Eco-friendly
tibers and Polymeric Materials, which will be held at King Mongkut’s University of Technology
North Bangkok, and the paper was accepted which will be indexed In Scopus. | have paid the

7 conference amount of 100 USD (8,326/-). | am reguesting you to reimburse the registration amount.
' So kindly accepl my request and do the needful.

Thanking you

Date: 02/02/2024

yours faithfully
Place: Hassan

{(Raghunandan Yadav C)
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International Conference an
ECO-FRIENDLY FIBERS AND POLYMERIC MATERIALS

King Monghut's University of Technology North Banpltok, Thailand

SUBJECT: LETTER OF ACCEPTANCE FOR YOUR TALK IN THE EFPM'2024

Dear Dr. Kuldeep B,

We are pleased to inform you that your abstract “Studies on mechanical hehaviour of basalt fiber

reinforced cement concrete™ for talk m the upcoming “nternational Conference on Eco-friendly
Fibers and Polvimeric Materials” 2024 has been accepted. Congratulations!

Your dedication to your field and your eagerhess to contribute to our conference is truly
commendable. We believe your insights and contributions will greatly enrich the discussions and
interactions during the event.

International Conference on Eco-friendly Fibers and Polymeric Malerials aims to bring researchers in
and around the globe to exchange new ideas, share knowledge and explore recent developments in
the area of eco-friendly fibers and polymeric materials. The conference includes keynote and invited
lectures by an array of eminent speakers from reputed international organizations and institutions.

The conference endeavers to encourage exchange of innovative ideas and fazilitate future academic
collaborations,

Here are some important details:

Conference Date: 19 -20 February 2024
Registration deadline: 15 November 2023
Venue: King Mongkut's University of Technology North Bargikek

For any further information, feel free to contact our conferepce coordination team at
efpm@op.kmutnb. ac.th

Once again, congratulations on your acceplance, and we look forward to your valuable talk in the
EFPM2024, Together, we can make this event a resounding succesg,

Best Regards,

i
[
i
i
E
#
b
[
i
i
i
e

EFPM'2024 Team
Assoc. Prof. Dr. Sanjay Mavinkere Rangappa Prof. Dr.-ing. habil. Suchart Siengchin
(Conference Chair) (President of KMUTNRB)
FRIENDLY FIBERS
AND PCLAMLRIC MATERIALS
Crganized by: E«{f%‘%ﬁ?fﬁ 'W Femail; efpudiop. Kenotad.ac. th
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Plot # 1 (D), Growlh Cenire, Bangalore-Mangalore Bypass Road, HASSAN- 573 201, KARNATAKA
(Affiliated to VTU. Belagavi,, Approved by AICTE, New Delli,, Recognized by Gow. of Kamalaka)

Department of Mechanical Engincering

To,
The Principal
RIT, Hassan

Through

H

.0.D

Department of Mechanical Engineering.

RIT, Hassan,

From,

ANAND .H.R

Department of Mechanical Engineering,

RIT, Hassan

Respected sir,

Subject: Incentive for Research Articles, Reg.

As mentioned in the above subject, I have published three research papers indexed in Scopus. 1 have

attached the proof of publication for your kind perusal. So kindly consider and do the needful.

- 7 September 2023, [scopus, Q3, SNIP: 0.538]/ P

l. Anand, H. R., Govardhan Goud, KN Madan Kumar, and L. Vinay. "Influence of

surface treatment on mechanical properties of Roystonea-regia/banana fibre reinforced
hybrid polyester composites." Materials Today: Proceedings, 24 June 2023. [scopus,
Q2, SNIP: 0.774]_ Y,

. HR Anand, Govardhan Goud, & Kuldeep B. "Investigation of Physical, Di-electric and

hydrophobicity properties of Roystonea Regia/Banana fibre polyester composites in
both Alkali treated and untreated conditions." Engineering Research Express , Vol-5,
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Investigation of physical, Di-electric and hydrophobicity properties of
roystonea regia/bhanana fibre polyester composites in both alkali
treated and untreated conditions

ACCERTLD FORFUBLICANION

20 Angust 2023

PUDLISHED
7 Septomiser 2023

H R Anand', Govardhan Goud” and B Kuldeep':

! Depurtmcnf of Mechanical Enginecring, Rajeev Institute of Technolegy, Hassan, Viswsvaraya ‘Pechnologicsl University, Belagavi,
Karnataka, 590018 -India

* Department of Mechanical Engincering, Bohubali College of Engineering, Hassan, Visvesvaraya Techuelogical Universily, Relagavi,
Karmataka, 590018 - India

E-muil: knddecph.deeptzgniaib.com

Keywords: diclecteic strength, roystonva-regia bre, banana filare, hydrophebicity, shore D hardness, baod-Luvup technique

Abslract
Natural fibre-based hybrid composites have attracted alot of attention in recent years due to their
petential as environmentally friendly substitutes for synthetic fibres. Wheu two or more types of
natural fibres are combined to form a hybrid, the resulting material can have novel electrical
properties. The study of Roystonea Regia fibre with other natural fibres as hybridization is very scarce,
so in this context, the physical, di-electric and hydrophabicity properties of Roystonea Regia/Banana
fibre hybrid composites have been studied. Experiments are conducted to demonstrate the dielectric
strength, hardness, and hydrophobicity of polyester composites reinforced with a hybrid of
Roystonea-Regia fibres and banana fibres in both treated and untreated conditions. This goal is

' reached through the fabrication of hybrid comnpusites with varying proportions via the hand-lay-up
technique and subsequent testing, The composition of 15% Roystonea-Regia atkali-treated polyester
composites has a dielectric strength 0 2.5 kV mm™ "in air, which is much lower than that of the
untreated composites, which is 12.2kV mm ™. Due to the increase in soaking time, percentage of
hydroxyl group in treated fibres Increases, which in turn reduced the dielectric strength, And also, the
dielectric constant and electrical conductivity vary with the change in frequency. The alkali-treated
fibre shows an increase in Shore D hardness when compared with the untreated fibres. The highest
contact angle of 88.85° for 10% Roystonca-Regia fibre and 5% Banana fibre was obscrved, whereas the
lowust contact angle of 65,147 was observed for 5% Roystonca-Regia fibre and 109 Banana fibre.

1. Introduction

Ceilulose-based naturgd fibres derived from plants are being considered as & pussible reinforcement in the
production oflow-cost pelymer compaosite materials due to theic high strength-to-weight ratio, low cost,
abundance, and renewability. Hemp, jute, rice straw, wood, and bamboe are just some of the nulural fbres that
have shown promise as polymer composite reinforcements | 1]. The use of natural fibre as reinforcement in a
pelymer malrix is a significant difficulty due to the weak adhesion What cxists betiveen the natural fibre and the

" matyix [2], Because of'the weuk connection that exists bebween the fibre and the matrix, there will be a reduced
load transfer from the matrix to the fibre. The composites end up having weaker strength as a direct cunsegquence
of this. In order to solve this issue, researchers have proposed modifying the fibre’s surfaces using a varicty of
chemical processes [3-§).

Composites are increasingly being used in place of traditional dielectric materials [9]. Thierefore, it is crncial
toinvestigate the dielectric propertivs of fibre-reinforced polymer composites, Despite the fact that many
reports on fibre-reinforced polymer composites already exist, insulators serve both mechanical and electrical
purpuses in clectricity distribution networks {10]. The outdoor insulators are built vo last in harsh conditions,
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Influence of surface treatment on mechanical properties of Roystonea-
regia/banana fibre reinforced hybrid polyester composites

H.R. Anand >, Govardhan Goud ®, K.N. Madan Kumar®, L. Vinay*®

* Department of Mechawice! Sngineerinng, Rajeew Mstiture of Technology, VU, India
b Deparnnent of Mechanical Engineering, Bahinbmli College of Engineering, VIU, lndia
SDepurimeni of Mechawical Engineering, Adiciincineagicl mstineee of Teclmology, VU, indin

ARTICLE 1INFPOD

Article hisiory:
Available onfine xxxx

Heywords:
Roystomea-regia
Polyester compasites
Banzna fiker

Alkali & Slane teeatment

ABSTRACT

An effort has been made in the current research to analyse the influence of alkali and saline treatments en
the mechanical properties of Raystanea-regia {RR)fhanana (BA) fibre reinforced hybrid polyester compos-
ites, Composites were preparad using both treated and untreated Bbres using hand layup technique. Total
reinforczment content in the hybrid composites was limited to 15 w%, Prepared specimens were tested
[or tensile, flexural and impact groperlics as per ASTM standards, Highest tensile and flexural properties
were obtained for the camposites reinforced with 5 wi¥ RR fibres and 10 wi¥ of 84 Bbres for both treated
and unfreated conditions, Alkali freated specimens exhibited superior tensile and fexural properties in
comparison o untreated and silane treated specimens. However, camposite reinforced with untreated
fibres showed better impact strength,

Copyright @ 2023 Elsevier Ltd. All rights reserved.

Selection and peer-review gnder responsibility of the seientific commiittee of the Ath International Con-
ference on Materials, Manufacturing and Madelling,

1. Introducdon

In the present scenario, researchers are moving towards replac-
ing synthetic Bbres with natural fibres. Demand to natural fibres
has increased in industries, attracted material scholars and experts
because of their explicit properties in comparisen to traditional
synthetic fibres | 1], Numerous natural fibres possess low density,
renewability, high stiffness, high flexibility, and biodegradability
properties 2,2, They are easily available and economical, Hydro-
philic property and poor adhesion behaviour of natural fibres with
the matrix restoicts the usage as reinforcements within the com-
posites {4]. To overcome these restrictions, the researchers are sub-
jecting the natural fibres to surface treatment that hetps to reduce
the hydrophilic behaviour and enhances the adbesion properly
with the matrix §{5). Different areas of enginecring like marine,
structural, automotive, sports, etc are using polymer composites
reinforced with natural fibres for varlous applications based on

Poiyester-Regla-Banana; TM, Tepsile Modulous: T35, Tensile Soength: UT,
Lntreatedt; AT, Allali Troased; ST, Silane Treatel,
# Cprrespondiag author,
E-moil athiress; nanandahr@amailaom (H.R. Anand},

Diatps: thineg AL TGt pr 2023054054
2314-7853/Capyright © 2023 Elsevier Ltd. All rights reserved.
Setectian and peer-review under responsibility of the scientific commitee of the 4ch International Conference on Materials, Manufacturing and Madelling.

requirement. Few natural fibres like jute, banana, bamboo, sugar-
cane, sisal, kenaf, flax, etc, are reinforced with polymer composites
61 To broaden the apgplications of natural fibre, the researchers are
going for hybridization process adding two or more naturad fibres
or synthetic fibres forming hybrid natural or synthetic polymer
composites | 7).

Among natural fibres, nowadays researchers are interested in
usage of Roystonea-regia (RR) and banana {BA) fibres in polymer
composites, Ravi et al. used Roystonea-regia as reinforcement in
polypropylene matrix to evaluate mechanical properlics. Resuits
show that the flexural and tensile properties of the cpoxy compos-
ite were improved with increased percenlage of [bre content [8).
Ratna ¢t al, processed banana fibres and used as a reinforcement
in pulyester matrix and found improvement in tensile hehaviour
and flexural moedules with increasing fiber content 3], Murali
et al., attempted fabricating a composite using vakka fibre and
found improvement in tensite, dielectric and flaxural propetties
with increment in percentage of vakka fibre distribution in the
matrix in comparison to bambhoo, sisal and banana fibre {10]. Goud
and Rao worked on bindegradable composites using Roystonea
regia in eposty composite with allsali treatment, Results show that,
alkali treated fibres exhibited greater tensile properties in compar-
ison with untreated fibres and also flexural properties of alkali
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Abstract

An effort has been made in the current research to analyse the influence of alkalj and saline treatments on the meglianical properlicy of
Roystonea-regia {RR)fbanana {BA] fibire reinforced hybrid polyester compasites, Compasites were prepared using both treated and unireated
fibres using hiand layup techniyue, Total reinforcement content in the hybrid composites was limited to 15wk, Prepared specimens were
rested for tensile, Hexural and impact properties as per ASTM standards, Highesl tensile and fexural propertics were oblained for the
composites reinforced with 5wt RR fibres and 10wt of BA [ibres for both treated and u ntregted conditions. Alkali treated specimens
exhibited superiar tensite and flexural propertics in comparison Lo untreated and silane treated specimens. However, compasite reinforced
with untreated fibres showed Dbetter impact strength.

Introduction

in the piosent scenario, researchers are movi ng towards replacing synthetic fibres with natural fibres. Denzand ta natural fibres has increased
in industries, attracted material scholars and experts because of their explicit properties in comparison ta Liaditional synthetic fibres i
Numerous natural fibres possess low density, renewability, high stiffness, high flexibility, and biodegradability properties [2], |3). They are
easily avaitable and cconomical, Hydrophilic property and poor adhesion behaviour of naturaj fibres with the matrix restricts the usagoe ds
reinfarcements within the composites [£]. To overcome these restrictions, the researchers are subjecting the natural fibres ta surface

© treatment that helps to reduce the liydrophilic behaviour and enhances the adhesion property with the matrix [53]. Dillerent areas of
engineering like marine, strucearal, automaotive, sports, ete are using pelymer campusites reinforced with natural fibres for various
applications based on requirement. Few natural fibres like jute, banana, bambao, sugarcane, sisal, kenaf, flax, etc. are reinforced with polymer
composites [G]. To broaden the applications of natural fibre, the researchers are going for hybridization process atding two or mare natural
fibres or synthelic fibres forming hybrid natural ur synthetic palymer composites {7].

Amung natural fibres, nowadays rescarchers are interestet in usage of Roystonea-regia (RR) and banana (BA) f¥ores in pelymer cumpasites,
Ravi et al,, used Roystanea-regia as reinforcement in polypropylenc matrix to evaluate mechanical properties. Results show that the flexural
and fensile properties of the €poxy composite were improved with increased percentage of fibre content [8] Ratna et al,, processed banana
fibres and used a3 a reinforceront in patyester matrix and found hnprovement in teasile behavivur and fiexural modules with tncreasing fiber
content {S]. Muraki et al.; attempted fahricating a composite using valcka fibre and found improvement in tensile, dietectric and flexural
properties with increment in percentage of vakks fibre distribution in the matrix in comparison to bamboo, sisal and barana fibre {10]. Coud
and Rao worked on biodegradable composites using Roystonea regia in epoxy camposire with atkali treatment. Results show thal, alkali
treated fibres exhibited greater tensile propertics in comparisou with untreated Libres and also Nexural propertlies of alkali treated epoxy
compasite enbhanced with increment in fibre wi% I11], Balaji and Goud reinfurced RR and glass fibres into cpuxy compasite, It was reported
that, the enhanceinent of tensile and hardness behaviour was abserved in the fabricated composites f12]. Goud and Rao treated Roystonea
regia with alkal and silane solution before fabricating the epop:-qlr(composites.'i‘reated fibres were reinforced intg ePOXy composite to evaluate
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Abstract

This study investigated the properties of hybrid composites made from Roystonea-Re gia and banang fibers for
potential applications in industries requiring lightweight, environmentally favorable, and mechanically strang
materials. The analysis of density and void fraction revealed that the addition of banana fibers increased the
cumposite's density, despite the fact that the actual density was siightly lower than the theoretical density due to
confined gases during fabrication. The results of tensile tests revealed that water absarption negatively affected
tensile strengsth, whereas alkali treatment and lybridization enhanced performance. The com position of 10wt %
Roystonea-Regia and 5 wt % banana had the highest tensile strength of 64.76MPa, which was attributable to
the hydrophilicity and hydration content of the banana fiber. Further flexural and impact experimenls confirmed
that the influence of water absorption of composites showed a decrement in mechanical properties, The highest
impact strength of 45.28 J/m and flexural strength of 75.6MPa were noted fur 10 wt % Roystonea-Regia and
5 wt % banana. In addition, Scanning Electron Microscopy (SEM) analysis revealed that alkali treatment
improved fiber-matrix interface bonding and roughened fiber surfaces, thereby enhancing the composites'
overall performance. The study provides precious insights into the potential of Roystonea-Regia and banana
hybrid composites for indusirial applications as lightweight, environmentally friendly, and mechanically robust
niaterials,

Keywords: Banana fibers, Density, iybrid composites, Roystonea-Regia fivers, Tensile strenpih, Water
absorption

A H. K. Gowdi et ad., " influence of Hater Absorption wr Mechanical and Morphological Reliomonr af Raystonea-Regla/ Benane: Hybrid
Falvesier Composites.”
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Classification of Crops through
Self-Supervised Decomposition for
Transfer Learning

J. Jayanth'*, H. K. Ravikiran?, K, M. Madhu?

'Department of Flectronics and Comimunication Engineertng, G555 Institute of Engineering & Technology for
Wormen, Mysore-570016, Karnataka, india, ‘Departiment of Electronics and Communication Engineering, Navkis
Coilege of Engincering, Hassan-573217, Karnataka, indla, *Department of Cvll Engineering, Rajeav Institute of
Technolagy, Hassan573201, Karnataka, Indla

RESTRALY

The 28-DT (SeltSupervised Decomposition for ansker Leurning) model, ereated for crop categorization usiug rematcly
sensed data, is a unigue metiod introduced in this paper. It deals with the dilliculty of incorrectly identifying crops
with comparable phenology patterns, a problem that Frequently arises in agricalturst remote senting. Tivn datasets from
Nannjungudu taluk in Hie Mysore district, which has a widely varied imigated agricultuee system, are nsed to assess the
madel. Using self-supervised leaming, the 28-IDT model sddresses the m isclassification issue that frequently occurs
when working with unlabeled classcs, especially in high-resolution images. 11 uses class decompnsition (CD) tayer
and a downstream learning approach, Using the model's lcamin g and the pasticulars of cach peographical context,
this Tuyer improves the infonmation’s arrangemnent. Our model architectnie’s fuundation is ResNat, a well-known

deep learning framework, Each residual block in onr ResNet architecture is made up of two 3x3 convalnlional layers.
Tach convolutional layer is followed by batch normalization wnd Reckified Liner Unit (RelU) activation [anctions,

whicl bprove the model's eapucity for |

earming. We uliliced 2 7x7 convolutional layer with 61 filters and a skride

of 2 fur Conyl in ResiNet18, resulbing in an output size of 1122112261, ConvZ, which consists of Res2a and Res2b,

Received: August 21, 2023
Revised: September 23, 2023
Accepted: October 3, 2023
Publlshad; October 17, 2023

gencrated an output with the dimensions 48x48x64. Conv3, which induded Res3a mad Res3b, produced an sutput
with the dimensions 28x28x128. These architectural seleclians were made with our experimental needs in mind. The
25-D1" mudel’s newly added features make it easicr to identify classes und update weights, innproving the stabilite of
the features” spatiad and specival data. Bxtensive tosts perfoamed on two datasets show the model's viability. Overall

accuracy has huproved signiicantly, with the 25-DT mode) surpassing comparable madels like TVSM, 3DCAF, and

*Corraspanding Authar:

CAN Model by obtaining 95.65% accuracy for dataset | and 88.91% necuracy for dakaset 2,

J. Jayanth

F-mail: ravikiranhsn@gmail, KEYWORDS: Selk-Supervised (25) Transfer Learning, High-Resalution Ima ge Classifivation, Spectral lieatures, TVSM,
com IDCAE, GAN Madet

INTRODUCTION

The potential use of remote sensing in the classification of craps
over it broad arca has been broadly investigated on the hasis of
the classifieation and mapping of croplands {Arcl et al., 2010;
Radford et al., 2015). Using remote sensing data, the Deparbiment
of Agricullure and Cooperation (DAC), Ministry of Agriculture,

Govt. of India, initiated steps to sct up a center for routine chocks

up uf crop statistics using AWIFS and LISS ITI data 20, The
Mahalanobis National Crop Forecast Centre (MNCFG) was set
up by the Govl. of India, New Delhi, for estimating the crop yield
and its planting arca using land use (LU)/Laud Cover (LC) data,

Initially, high-resotution RS data such as LISS IV, PAN, Landsal
8, and Sentincl-2 act as the main data source for information on

crup arca (Bolton & Friedl, 2013; Esch et af,, 2014; Gao st ai.,
2017). As is for the most part the case with measurahle testing,
the more preparation scts that are not entircly settled, the more
notewortly the probability of getting e right characterization
exactness; this assumption is also true with MLC, Parametric
elassiliers fail to classify when there is insufficient training data .
and when they are unable (o satisfy the rule of thumb defined for .
training data set size (Gallego et al., 2012; Hedhki ¢f al,, 2016).

Deep leaming-based pixel-wise classificrs have acquired
consideration in RS data classification (Kussul ef ul., 2017).
Liven though a nonparametric classifier algorithm’s aveuracy
is less compared to T'VEM, RNN, 2D TVSM and othiers, the
wain disadvantage associated with them is that they arc either
cxpensive in computation or complex in exceution hecause

changes were made.

Capyright: @ The authers, This article is open access and licensed under the terms of the Creative Commons Attribution License
(httpifereativecommons.orgflicenses/byf4.0/) which penmits unrestricted, use, distribution and reproduction in any mediurn, or format far any purposa,
even commercially provided the wark s properly cited. Attribution — You must give appropriate credit, provide a link to the license, and indicate if
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Abstraet: The parity of the faput vector twst matel the pasity-of the outpur vector in 5 fouli-folerant reversible logic gate eleeuit, It
snables the eivguit's prablem to be-dlscoverad. As n result, parity-preserving reversibie loghe will fssist in the developmeant of fanlt-
tolerant systers for panoteghnology. It is commaonty recognized that faultstolesant (FT) reversible logic gates (RLG) ave campntibla wity
revolutionary computing pasdigms.such as optical and quantam computing. We presented reversible favlt-tolerant lookip tables (L.UTs)
in this paper, which sre employed n the development of Configurable logic blocks (CLB). CLB archifectiws aimploys-falt-tolerand
reversible logic comporignts sugh as D-Latch, MS- “Flip-flop, and Multinlexar, The suggested a chiteoture is simmiaied, lested logiently,
and lmplemented using an FPGA Spactan 3, The sinwlation fudings and fmplementation demonsivate ilie feversible faull tolerant gate
‘design's. ﬂumnmlmg The power dissipation- and dslay In reversible fawlt folerant gates.are found to be less, with a power reduciion of

_'As.sr‘srautn'qﬁ:sor Bafeey stire of Tecintologyy Hissa
" ORCIDND
Wpygfessor: Dept of Electronics onid Conmunication. Engg, BRI

avound 95,5 % il 90 1o CLE technalogy,

Reyivords: Look-Up Table, FPGA, Puult Toleranf, Reversible Lagle, Low Power Dissipation, Gurbage Ouiput

1. Intraduction

Energy js dissipated ns a result of lirev ereible hardware
computing, Legalcllass of hiow it is fealized due to the joss
of information, is shown by K. Landawrer's research: in
enrly 1960. Ench ki T: ln2 Joule of inforwation is
dissipated, where k is the Boltzmai-¢onstafit is'denoted by
k and absolute temperature is denated. by T (1. Z]. The

huge energy dissipation is avoided. by using rev ersible

logic gates for makiug a -circuit, as shown by Benett
demonstrated in 1973, A system to continme to function
successfully by using the Fault tolerance even if any of fis
components fail (due ta oue or note faults). FPGAs are
typically made up of a set of customizable IO blocks,
interconnects, and logie blocks [3.4]. The FPGA can be
custontized fo meel the needs of any application, FPGAs
have evolved from siiple logic to extremely sophisticated
programmiable  fabrics as @ resuft of the same
semiconductor- technological advancements which have
brought processors to thelr performance limits, Plessy
fogic Liocks and Lookug-Table (LUT) are: the most
comnion logic blocks, A LUT can use fewer logie blocks
to implement hiore logic with more inputs. As # result, it
aids in n sniadler routing avea [5,6]. The area and delay
performance ae increased by using the 3 to 4 input LUT
size shown by the authors in the papet, As a. result, we 1

TResearchi Schotar, Deyt. of Elecironics autd Commutiicarion Engg. B.G.S
nstitate. of Técluiolog), Adichunchanaglyi Unbrersioy 8.6, Nagaro,

1 htips:liovcid.orgii008-0005-8443- 077

Instirute -of Techriology, Adichivchanagiyt Tniversity, B.G. Nogora,
Email; naveenkb@gsit.ac.il _
* Cpiresponiding Anﬁwrﬁmaﬁ: ravigowda) 23@gmatl com
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examine i genetic. 4-input LUTbased logic block.
The main objective of the project work are a3 follows:

v To cruite g Configurable. Logle Block (CLB) based
on Revarsible Fault Tolerant Gates (RETG)Y

+ Design of Reversible Fault Toleranr (RET) D-latch,
Master Slave Flip Flop and Muliplexce using our
proposed gate, which aims for the shortestunit delay,
this lowest quantum: cost, and the smallest iumber of
gates,

»  Anovel RFT multiplexer with a mumber of gates, wit
latency; and Jower quantunt cost has beey presanted.

+  The upit delay. quantum cost, garbage;_ ane tle
pumbet of gates is Ininiuized by using the enbanced
RET LUT-based FPGA CLB,

e The CLB Models' performatice gvaluakion is
determingd by vsing the FPGA technology with
SCm (Backend) logic,

The following is the structure of this paper, the previons
understanding of FPGA and reversible logic design as well
as-a leview of relevant research are shown in section 2.
Secrion 3 shows an enhanced architecture ofa RFT4 o 1
multiplexer, aster slave flip flop and D-latch. The

simulation result and performance analysis are discussed in

Section #. Finally, the paper is concluded in the last
Section.
2. Basic Definitlons and Literafure Survey

The terms quantum cost, LUT, unit delay, -garbage output,
reversible fhult tolerant gate is defined in this section. In

Trileraatinnal Jowumslof Iuh.lhgemi S 1062 ARalicpipmygs Erigineering
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Digital System Design of ALU using Reversible
Logic Gates

LB _ NaveenK B
Reésqarch Scholar, Adhi giri University, BG Nagma Deprainment of ECE
- Asvixtonk mee.s-sa;, dfeey Tnstitite of Technology, Adichunchanagivt University
Hassan, Kamateka, INDIA B( Nugura, Mandya District, Kamataka, INDIA
rawgnwda_lzu@gmml com naveenkb@bpesit.ac.in

Abstraet— Tn the Antegrated civewit designs, the Area,
Power disslpation. and Time delay will play an important role,
The.Speed will rises with degreasing the site of 2 computing
element and mméan white heat dissipation will lowers with 1I.  DEFINETIONS ESSENTIAL RELATED TO REVERSIALE
decrensing puwer disslpatlon. Future techiologies for quantum LOGIC
comiputing will inyelve reversible logic, and reversible logic _ .
gntes reduce feakage power usags: Revorsible logle gates were 4. Garbage Oulputs
used {o deslgn the arithmetie and Iogleal unlt (ALUY L this The nutaber of i inputs and’ artputs ¢an be:bakinced by
rescarch work Electronie unlt such as ALI’s rre built wpon  adding additional inputs or outputs os tiecessary to achicve
tmwl:ntional o 1rr‘evcrsibie Jogle gates. Thne to the saturntmn reversibility in certain situations; The quamtity of Quipmg-

needed to build a reversible nwinput and k-output fanction is
setmeonduutnr materials- .md uew methadologies have heen known a8 garhage 2], The relationship betwéen e
1!l'iplem=..lll‘td. One such way 18 to- usé reversible logic gates quantlty of gatbage dutpuls and constant inpuis. is
fustead of irreversible logic gates. In this application of VLE1 demonsttated. by the straight forward formmla belawp
design, reversible logic has signilicantly emervged in power ¥ g )
optimizations fechunology. Tv validate functionality; each Input + Constant i/p = output + Garbage of (1)
suggested design was analyzed und simulated using cadeitee L '
virtioso, B, Quantum Costs

The quantuim cost of the cireuit iy ity vost expressed interms.
of a basic gate,

dissipation. The Arithmetic and logic unit cutputs are
designed from reversible fogic,

CULD IDEE | LA 10,1 IUN UL RADE 1 9503 L2043, MMHHLUIUD

Keywords— Reversible Logic, Garbage Cuipuils; ALY,
Quaniam Cost,

1, INTRODUCTION C. Gute Level

The advancement of computet -equipment has been This is a reference to how many cireuit levels are necessary
extremely successful duting the last decade. Conventional o carry out the specified logic functions,
technologies, like MOS transistors, would reach new
heights as fransistor density -increased exponentiaily,

SRR e STl

TErEnce T KorenT AOYENces 17, 3Rk, dna MMQMg 1 gqn_’[{}]ﬂgyutml:;l) ['}"f!-’&-::}UJ-W#—.H&Jf}J [

: especially ns power dissipation inereased. To improve the D. Logic Complexily
5 processing capability of the present g_cneration, many This is the 1atal amount of logic operations that make up
: i choices are nécessaly. Reversible logic is o teuhnolugy, a cironit is vied to desciibe hcw many AND, CR, and
; which results in fow leakage power dmmpatmn in CNEDS EXOR operatlons there are overall in a circuit,
_ circuits, low quantum technology ‘and optical computin o P T .
Garbage outpgts and goantum cgyats will ge de-::reaséJ in thge _ The f“’__'ﬂw'-“g are the main limitations on reversible logic
y reversible logic. Power dissipation is the major issue in ~ o¥entt design.
D ool e Lt il 8 e Fu s ot i e
ates,
operste a3 8 heat sink for the enorgy necdod for + Roversible logio ciresils ought o be as inexpensive
calailations, teading to mistakes in the caleulations, Here, a8 bossible, ) '
1-Bit-of infarmation Is lost will result in the dissipation of possinle, R ) _
KT*n2 amoun! joules of energy, where T is the ¢ The design may be optiniized to yield the fewest
ferapétatre and K is defined as Boltzmann's constant, In number of frash outputs. ‘
; the combinational circuits, infotination will lost due to . For'rave.rs.lble f.og_l.c qafcul&’s,.a single constant input
mote heat enerpy and hence oncé information is lost, it is the minimum guantity needed.
cannoi-recover back i the conventionn logic. The power
dissipation is directly related to number of bits lost in the .
3 digital circuit throughout the operation and thus it yields . REVERSISLE LOGIC _
g in circuit complexity [1]. Equal numbers of input and output lines with one-o-
: T;g Reversible lngic cirauits can be used to overcomo the one correspandencs between the input and ontput fines are
£ camplexity in the digital ciroults. It accelerntes the prcise ggg::g o mt‘ftf:lglli h?;g:ge g;:;%;e ‘iljremth:mo;tﬁu;l ;:
in computations and reduces the energy dissipation, if the ¥ np 4 ly I h
3 sirouits are Jopically reversible. The teversible logic is relieve from the oulputs, hence this logic is said ta ¢
used in designing the logical circuits to reduce the power reversible and all reversible logic gates have equal number
: of input lines in the cireyit aud ouvtput lines [3] in the
MAHESH P K
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Study on VGG16 Transfer learning Model for
Goat/Sheep Image Classification

Ravikiran HE

. vIiL S~ Madhu KM
Depi gf ECE .. Deptof ECE Depr. of Civil Engg,
Navkis College of Enginéering Rajecv dshinie of Techaalogp- -Rajeay Insiitute of Techmology
Hasgan-573217, Kacnataks, India. Hasgsan-573201, Karnataks, India, Haggan-373201, Koinalska, India.
Ravikitanhsn@gmail.com tavilingups{naf@gmail.com Madhikmdo@gmall.com’
Bindu K Fatzana Priveen B A Tanuja T
Dept, of ECE " Dapt, of ECE Dept, of BOE

Global Acudemy of Techuology
Bengeluru-360098, Karnataka, India,
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Abstract- The utitization of decp learning and transfor
Iearning. methodologies i the reatms of image clagsification has.
resulted in notable progress across diverse domains. This
research paper presents an analysis of the performance of
'VGGLS model when ineorporsting truwnsfer laarning tochnigues-
fu conjunction with vavious regularization techniques foy the
purpose of image classification of goat and sheep Images, By
employing the fechnigue of transfer learning, we have
suceesslully fine-turied the VGGI6 models on a dataset
comprising yix distinet classes of gonts and sheep, "T'his protess
has ennbled the mpdels ta adapt their pre-existing features,
which were initizlly trained on a different insk, to the spacific
requirements of our tavget lask. Performmiice metrice such as
Recuracy, precision, and ‘recall rate mre cmplayed in the
gvaluation of a model's capahillties. Although each.strategy had
fis own. distinet advantages, the stroteglés that consistently
¥lelded haianced precision, recall, Fl-scores, and aceuracy were
# dropout rate of 0.5 and L2 regularization. Whoreas 1.2
Regularization outgerformed the oflier models with 3 testing
accuracy of 6:439.. .

Kepwarids— VGGI6 mode, Transfer learning, Regularization
Techniques, CNN, Sheep Classification, Goat Classifiewtion,

I INTRODUCTION

The ‘increasing pace of teclinological advancements in
recent times has led to-a substantial swge in the need for
proficient metheds of image elassification and reoognition,
Convolutional Neural Networks (CNNs) have been identified
as. a prominent and effective approach for addressing the
challenges associaled with image data classification tasks, e
domain of deep leaming, which is a crucial component of
artificial intelligence applications, is experiencing a growing
significance owing to'its diverse capabilitics across various
domains, including. but not limited to optigal. character
recognition and facial recognition, The field of computer
vision has witnessed remarkable advancements, particularly
in the domain of image classification, thanks to the remarkable
achievements of deep learning, As'a consequence, the intercst
and enthusiusm surraunding deep learning have been steadily
increasing. Deep leaming bhas found u wide rangs of
applications, and one area where Convolutional Neotal
Networks (CNNs) have particularly excelled is image
classification. CNNs have consistently shown remarkable
performance in accurately categorizing images. Convolutional
nenral networks {CNNs) are atype of artificial nevral sictvork
that has gained significant attention in the field of computer
vision, These networks are specificalty desipned to process

MAHESH P K
04.06.2024 15:58
"Digitally Signed by

- ()

oY .
979-8-3503-0692- /2 USEIDRAR2023 WE
Rajesv Institute of Technology

SIM Institnte of Technology
-Chitradurga-577502, Katnataka, India,
larzz.al G pmail.oom

SIM lnstitute of Technotogy
Chitradurga-577502, Karnataka, fndia.
toncjat] 23(@gmall.com

and analyze visual dala, such as images. One of the. key

characteristivs 6 CNNG is their layered structure, where each
layer consists of interconnected newrons: These entons are
equipped with adjustable biases and weights, which allow

then to learn and extract meaningful features from the. input
images. This ability to automatically extrict relevant features
has made CNNs highly offective tn vatious image-related
tasks, such as ubjoct vecopnition, image classification, and
image segmentation, Overall, CNNs have proven to be &
powerful tool for featuce extraction in the domain of compater
vision[1][2]).

The research conducted in the study [3] utifizes state-of:
the-art deep learning algorithms and computer vision
methodologies 0. acowately categorize yarious dog breeds.
based on images. The sfudy explores the cffectivencss of
hybrid models, specifically the. combination of Inception-v3
and Xception, as wéll ay BfficientNety2M, NASNétMobile,
Inception, and Xception. Among these hybrid models;
Inception-v3 and Xception achieve the highest accuracy rate
of 924%, This hybrid model demmonstrates superior

performance  compared o standalone approuches  and

surpasses existing models in terms of accuracy, Tha
aforemicntioned findings serve fo emfzhasize the efficacy of

‘hybridarchitectures in schieving precise identification of dog

breeds. The sludy [4] utilizes VGG16 convolutional neural
network to facilitate the identification of field weeds, Tlis.is
achieved through the implementation of tansfer learning
techniques, The adaptable architecture of the VGG16 model
allows for the flexibility to modily and fine-tine i to suit
different datasets. The present study involves the utilization of
2 computational model on 4 dataset oblained from s Kaggle.
competition, This dataset comprises a total of 3,500 inages
depicting vavious types of weeds, which have been classified
tnto 12 distinet categories, By making the first 14 layers oF the
model 2 fixed part aad then adding more layers for feature
extraction, pooling, contvolution, dropout, and classification, &
full 19-layer made] can be-made, The cbtained results exhibit
a notable level of performance, with a tralning acovracy of
98:99% and a verificalion accuracy of 91.08%. These
outcomes highlight the system's capability to accurately
idenlify crop weeds and its potential to enhance agricultuial
practices through improved précision and refineiment, The
present study [5] focuses on the complex task of employing
image snalysis {echniques to classify Arabian catnel bieeds.
This ¢lassification procuss holds immeuse significance in
various domains such as breeding management, penetics,
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Abstragt Tlis study presenits a novel hybrid method that
imago

optimizes confrast  stretehing parameters  for
enkancement by ¢ombining the Bat slgorithm (BA) aud Moth
Flame Optimizatlan (MFQ), The method deseribed in this study
leverages' the exploratory capubilittes of the BA and the
exploitation strengiths of MFO in order to achieve ai optimat
balance between exploration snd exploiiation. The BA enploys
echiolocation-inspired moyements und randomization factors to
explore (ke search space, while the MIO exploits locaily optimal
solutions gutded by light sonrces, By integrating BA and MFO,
the algorithm achieves a balancé between exploration and
exploitation, leading to improved solatlon quality and Fasler
fonvergence, The algorithim iteratively moves the bais niid
maths, applivi contrast stretching using gpdated positions, and
evaluates-the fituess value. The best solutions sre idenititied and
stered throughout the iterations, The. alporithm cxtracts the
optimal contrast stretehing parameters frons the best zolntion
. And applles them to enhiance the lnput Tmage, The exp erimental

resulty demonstrate the algerithim's effértivenoss fuimproving:
finage quality by 7.5 % snd 24.2% with respact to BA and M FO.

Thus e praposed hybrid algorithm offers s promising
approach for image enhancement for various applicatlons,

Kaywords—- BA T Algorithme, Moth Flawe Ogiimization,

1. INTRODUCTION

The process of imdge enfiancement hiolds considerable
significance across various agademic areas, such as medical
imaging, survcillance, and digital photography, The basic
wim of image enhancement is to augment the visual
chiaracteristics of images, encompassing contrast, brightness,
aud sharpncss, with the idea of enhancing their overatl quality.
and interpretability. Among the various techuigues used for
image enbancement, contrast gleetching stands out as a
widely employed approach, Contrast stretching expands the
dynamie range of pixe! intensities, effectively improving the
overall contrast and revealing more details in the imags.

The cffectiveness. of contrast enhancement. heavily relics
on the selection of appropriate parameter values. These
parameters direcily impact the degree and nature of
enhancemenl applied to the image. Oune such parameter is the
stretch fhactor, which determines the amount of expansion in
the intensity range. A higher stretch factor feads (o a moie
significant enhancement, resulting in a wider range of pikel
intensities, However, an excessively high siretch factor inay
lead to the loss of details and introduce attifacts ornoise into
the image,
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Another crucial parameter is the shift factdr, which
controls the shifting of pixel intensities after strefching, This
factor determines the mapping of the original intensity values
to the enhanced. range. By adfusting the shift factor, it is
possible fo enhance specific intensity regions while:
preserving the overall tonal balance. A carsfil selection. of
the shift factor is essential to avoid overamplification of
noise o distortion of the image 1) ).

The Genetic' Algorithm (GA) for enhancing. fimage.
¢untrast is introduced in: [3], The present study’ ulilizes a
genetic algorithm (GA) in order to find the most ‘optimal
mapping of gray levels in input images 1 novel gray levels,
The objective of this mapping is to increase the vontrast in
the image, therefore enhancing the dynamic range and
witimately -enhancing the quality of the image, The

-application of particle swarin optimization (PSO) for image

enhuncement has been proposed in the study cited as [4]. The
P30 method 15 a scarch strategy that utilizes a rdriti-agent
framework,. taking inspiration from the social ‘heliaviour
found in fish schooling and bird flocking.. The. algorithm
utilizes a fransformation furiction that considers bath the local
and global .information present in the inpnt images. The
research work autlined in reference [5] proposes the Artificial
Bee Colony {(ABC) algorithm as a technique for image
enhancement. The optimization problum pertaining to the
eiianceinent of image conlrast is conceptualized ay a
foraging operation carried out by a gollective of bees, The
Cuckoo Search (CS) technique, which is ulilized for
enhaucing image contrast, has been explored in reference 6],
The C8 algotithin is based on the teproductive technique
exhibited by the cuckoo bird, which is knows for its parasitic
breeding behaviour, In this study, CS is utilized within the
framework of optimizing the fitness function. In the study [7],
a novel methodology referred to as HWOA is introduced,
which integrates.the Whale Optimization Algorithm {WOA)
with the Chameleon Swarm. Algorithm {CSA). The primary
aim of the HWOA is lo afficiently determine the most.
suitable parameters of the incormplete befa function for the-
task- of enhancing image contrast, Following this, the
utitization of bilateral gamma corcection (BGC) s
implemented in order to improve the contrast and
brightness, preserving the accuracy of edge details, The
present shady, as conducted by (8], aimed to perform &
compatative analysis on (hree distinet algoritiits, including
the BA, the CSA, and the interior search alporithny, in arder
to- evaluate their effectiveiess in cohancing confrast, The
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To, Date: 20/10/2023
The Principal Place: Hassan
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Through,

H.0.D

Department of Mechanical Engineering.
RIT, Hassan.

From,
Dr. Kuldeep B

Department of Mechanical Engineering,
RIT, Hassan

Respected sir,
Subject: Incentive for Research Articles, Reg.
As mentioned in the above subject, I have published Four research pﬁpers in this academic year. | have
attached the proof of publication for your kind perusal. So kindly consider and do the needful.

S ’I-l R Anand, Govardhan Goud, & Kuldeep B. "Investig'aiion of Physical, Di-electric and
hydrophobicity properties of Roystonea Regia/Banana fibre polyester composites in
both Alkali treated and untreated conditions." Engineering Research Express , Vol-5.
7 September 2023. https:/doi.org/10.1088/2631-8695/acf54b. [SNIP: 0.578]. ——

}/Kuldeep Basavarajamp; Mallesh Jakanur; Mohammed Faheem; Maughal Ahmed Ali
BETg_ K. Srinivas Rao. “Evaluation of properties of Zirconium dioxide reinforced
AAT075 composites fabricated via stir casting”. AIP Conference Proceedings. AIP
Conf. Proc. 2477, 030076 (2023) https:/doi.org/10.1063/5.0125476. [SNIP; 0.247].__

3. Kjlci’cga_g{ Ravikumar K.P, Pradeep S, Gopi K.R., Amriya Tasneem H.R., Manu S.S.
“Investigation on the dynamic behaviour and corrosion characteristics of hexagonal
boron nitride (h-BN) and zirconium dioxide (ZrO2) reinforced Al7075 composite”
Journal of Alloys and Metallurgical Systems, Volume 1, March 2023. 100004.
https://doi.org/10:1016/]j.jalmes.2023.100004. [SNIP; 0 |.

,,4.//B. Kuldeep , K.P. Ravikumar, B.S. Guruprasad, H.R. Amriya Tasneem, H.S. Ashrith,
Nudi Shree, Muhammad Mahmood Ali, Muhammad Nasir Bashir, Tansir Ahamad. “A
Novel Composite Connecting Rod: Study on Mechanical and Dynamic Behaviour
Through Experimental and Finite Element Approach” Composites Part C: Open
Access. Available online 18 October 2023, 100413,
htps://doi.org/10.1016/j.jcome.2023.100413. [SNIP: 1.489].
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