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ABSTRACT
This study delves into the
conceptualization and realization of an
integrated drone system engineered to
perform dual functions of surveillance and
weather monitoring. It intricately examines
the aerodynamic construction of the drone,
highlighting  the
achieved between flight

pivotal  equilibrium
steadiness,
payload endurance, and resilience against
adverse weather conditions. Elaboration is
provided on the meticulous selection of
sensors tailored for surveillance, namely
the camera, and those dedicated to weather
monitoring, encompassing temperature and
humidity sensors. Further scrutiny is
directed  towards  elucidating  the
mechanisms employed for seamless real-
time data transmission, imperative for
continttous monitoring operations. The
culmination of the project encompasses a
thorough examination of the intricate
challenges associated with amalgamating
these multifaceted functionalities into a

cohesive unit, culminating in insightful

proposals for prospective developmental
avenues. Beyond its technical capabilities,
the project ventures into the innovative
utilization of a smart audio system,
leveraging sound to deter wildlife
interference,  thereby showcasing a
multifaceted approach to modern drone
applications.

Keywords:Drone Platform Integration,
Hybrid,
Synergy, Real-Time Monitoring and Smart
Audio Defense.

1. INDRODUCTION

Surveillance-Weather Sensor

In today's technological landscape, drones
have emerged as indispensable tools,
showcasing remarkable versatility in
applications ranging from surveillance to
weather monitoring [1]. The design and
development of such drones necessitate
meticulous attention to detail, balancing
diverse functionalities to meet the
demands of these specialized tasks [2].
Central to this endeavor is the creation of a
robust

lightweight et frame, a

fundamental element that underpins the
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ABSTRACT

This paper addresses the critical
issue of plastic and oil pollution in oceans,
a major threat to marine ecosystems. The
annual influx of millions of tons of plastic
waste into our waterways necessitates
innovative solutions. To combat this
problem, we present the design and
development of a cost-effective robot
specifically engineered for collecting
floating trash and oil from the ocean
surface.Featuring a conveyor belt system
and separate storage tanks for plastic and
oil, the robot boasts a 10kg waste capacity
and can clean an area of 3,000 square
centimetres on a single 4-hour battery
charge.This  project  signifies  the
convergence of robotics and environmental
science, offering a promising technological
solution for protecting our oceans. The
affordable design and functionality make
this robot a viable tool for mitigating the
detrimental effects of marine pollution.
Keywords:Pollution, Oceans, Robotics

Innovation and Environmentalism.

1. INTRODUCTION

Our oceans are facing an
unprecedented challenge: plastic and oil
pollution. Millions of tons of plastic waste
enter the marine environment annually,
causing devastating consequences for
marine ecosystems and the health of our
planet. This plastic debris entangles and
suffocates wildlife, while oil spills disrupt
entire food chains and contaminate vast
areas. The need for innovative solutions to
combat this crisis is paramount.

This paper presents the design and
development of an affordable waste-
collecting robot specifically engineered to
tackle plastic and oil pollution in oceans.
This project merges the fields of robotics
and environmental science, offering a
promising technological remedy for this
critical issue.

1.1 The Gravity of Marine Pollution

Plastic pollution has become one of
the most significant environmental threats
of our time. An estimated 8 million tons of

plastic enter the oceans each year, with
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ABSTRACT: Single phase transformer less inverteris widely being adopted for grid connected PV systems due to their
high efficiency, lower cost and high power density. However, leakage current is the main concern in these inverters
which needs to be addressed carefully. Moreover, PV inverters should also be capable of injecting a definite amount of
reactive power into the grid as prescribed by the international regulations. In this paper, an improved common mode
voltage clamped topology with modified modulation strategy is proposed. The proposed topology offers low loss ac
side decoupling, complete elimination of leakage current via clamping and reactive power generation capability. The
proposed modulation technique facilitates the flow of current in order to generate zero voltage state during negative
power flow.

KEYWORDS: Single-Phase Transforme, Photovoltaic Inverter, Grid Connected System

L INTRODUCTION

The increasing power demand due to rising population along with depletion of conventional fuel sources has
highlighted the importance and need of distributed power generation by renewable energy sources. Various benefits of
solar photovoltaic (PV) system have led to diverse schemes for local generation of power. The main objective of a
designer is to enhance the fidelity and efficiency, which is causing a tough competition among the power generating
industries. Their supreme need is to supply uninterrupted power to the end users along with fast payback of the capital
cost. The later issue is tackled by increasing the reliability of the system and optimizing peak power from the solar PV
energy. Despite of non-linear characteristics of a solar PV array, researchers have tried to overcome the issue of
extracting maximum power. Various techniques have been implemented by researchers which have been extensively
reported in the literature. The most universally accepted perturb and observe (P&O)method involves continuous
perturbation to the DC-DC converter till it reaches the peak power. The incremental conductance (1&C)method is
another commonly used method which compares the instantaneous conductance of the array and provides continuous
perturbation till MPP is reached.

IL. LITERATURE SURVEY

1. PV STRING PER-MODULE MAXIMUM POWER POINT ENABLING CONVERTERS: G.R. Walker
(2011):Many grid connected PV installations consist of a single series string of PV modules and a single DCAC
inverter. This efficiency of this topology can be enhanced with additional low power, low cost per panel converter

IJIRSET©2024 | An ISO 9001:2008 Certified Journal | \
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An investigation of the effects of a high valence state dopant (Zr*") and the

experimental insertion of two Na™ ions in the NaVOPO, matrix
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ARTICLE INFO ABSTRACT

Keywords: In this work, we attempt to incorpomte two Na atoms into the NaVOPO, matrix, which transforms the matdx
Cathode material into NaoVOPO,. To achieve this, we adjusted the phase parameters and used a facile synthesis method like the
Na Jon battery sol-gel-assisted hydrotheral technique. However, at high temperatures, the oxygen environment avound the V
£ dopant atom changes, introducing the new phase Na,V{(PO ), matrix into NaVOPO,, High valence state jons are required
NaVOPO 4/ Na2V{PO4de R ; - ; ;
Electrochemical propecties to support the active sites, kfv:p the oxygen cnvxrzajan}cz?t arcound thcn} at a high tcmpcra.tule, ax}d f:mfuon well as
a dopant for the NVP matsix. As a result, the Zr”” is incorpomted into the NVP matrix and it significantly en-
hances the tetragonal phases by enhancing (101}, (112) planes. By substituting Zr'” fon, the specific capacity of
NVP is raised from 0.8268 mAh/g to 4.214 mAh/g at the scan rate of 10 mVss.
1. Introduction voltage window [ 1 1]. The voltage window is a bifocal point effectively

The energy requirements to sustain the urbanisation lifestyle are
increasing as a result of rapid industrial development and population
growth, Electrochemical energy storage devices such as Li-ion batteries
and high-power supercapacitors are important in protecting the envi-
ronment from the pollution caused by fossil fuels. Furthermore, smaxt
gadgets, medical equipment, and other everyday devices are widely
used and have appealing characteristics such as long cyclic life, high
power density, and low cost [1-4]. The scalable parameters of
lithium-ion batteries (LIBs) are high energy density (volumetric and
gravimetric), wide operating temperature, and long lifetime are showing
much interest in the field of energy storage devices [%,6]. Nevertheless,
the limited sources of lithium over the earth’s crust spikes the limita-
tions in wide-scale applications {7]. The alternate exploration is sodium
jon batteries (SIBs) due to their analogous physicochemical properties
with lithium and a similar mechanism of de-intercalation for ions with
LIBs is Na ion batteries [3-10]. Outstanding kinetic properties and a big
capacity are essential requirements for creating high-performance S1Bs.
The voltage window is an important consideration when designing the
high energy density cathode materials (B = QV) for §IBs because the
aforementioned results are all obtained by taking into account the

% “Co‘.;t"cs;‘)onding author,
** Corresponding author.
E-mail addresses: ivothsnsinling

bt/ Aloborg 100 Lanp 202300008

sssilcon (N B), sshdop@eamail.com (8. N}

present in V-~ based compound, and it will be enhanced by introducing a
strong electro-negative atom (X/XO,) between the covalent bond V-0 of
the synthesized matrix. This yields the results of V-0-(X/X04) anion
groups and a distinetive inductive action [17]. Furthermore, the inter
linkage of O atoms in terms of the covalent bond between anionic
compounds results in improved heat stability, ensuring good safety
properties in Jarge-scale applications. Along with other transition metals
like Pe, Mn, Cr, Co, Ti, and Ni, V has an extra booster point called the VB
group, which has the valance electron layer 3d°4s%, Multivalent V** to
V¥ states emerge when all five valance electrons can participate in a
bonding interaction. These valence states lead to have robust electro-
chemical reactivity with Na” ions despite having a high redox potential
Na*/Na (~2.71 V) [13]. Due to the high gravimetric capacities reached
by the high voltage of the V**/V®* couple, the polymorphs VOPO4 that
workonall V¥, v*", and V®* redox couples are particularly noteworthy
[14]. [VOPO,] is constructed with infinite chains of comer-sharing VOg
octahedral intedinked through their corners by the O (1) oxygen sites.
These chains run along e-the axis and are interconnected to each other
by tetrahedral [PO4] groups, and they are found in seven different
aystallographic forms such as oy (P4/n), « 5 (P4/n), & (P42/mbc), w
(P42/mme),y (Pbam) and three-dimensional f{Prma), ¢ (Cc) which are
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Intreduction

Gel polymer electrolytes (GPEs) for high energy
density rechargeable batteries are receiving a lot
of attention these days because of their excellent
Na*, K%, L” ions conductivity, safety, affordable
cost, and versatility in design . Alkali metal
salts (Na, Li, X, efc.) are dissolved in organic
polymers, where the X*, 1", and Na* cations of
the salt interact with the host polymer matrix and
increase the ionic conductivity. The applications
of synthetic-based GPE are very limited due
to their undesirable crystalline structure for
attaining high ionic- conductivity. The poisonous,
non-biodegradability natare of synthetic-based
GPEs is more hazardous to the environment and
thus dumping electronic waste from GPEs based

devices on the earth’s crust will lead to serious

issues to soil health. As a result, to increase the
rate of degradation, biopolymers are preferred
to replace the synthetic polymers on GPE.
Recently, biopolymer-based GPEs have emerged
as potential materials for electrochemical devices
such as supercapacitors, dye-sensitized solar
cells (DSSCs), and batteries **. Additionally,
biopolymer materials are non-toxic, abundant in
nafure, renewable, biodegradable, economical,
environmentally friendly, and easy to extract
from natoral sources 7. Moreover, cations
and anions of the dissociated ionic dopant
present in the polymer electrolyte interact more
with electron donor atoms like O, N, etc. in
biopolymers, which is advantageous for ionic
conductivity. The polymer is blended with

Anal. Chem. Lett. 2023, 13, 403-415
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