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Abstract-In this paper, the whale optimization algorithm (WOA), a potent swarm intelligence technique that has been
widely applied in numerous sectors, including the parameter identification of solar cells and PV modules, is discussed in
this work. A unique modified WOA (MWOA) that introduces both a mutation method based on Levy flight and a local
search mechanism of pattern search to better balance the exploration and exploitation of WOA. On the one hand, Levy
flight can force the algorithm to abandon the local optimum and avoid stagnation; as a result, it can stop the algorithm
from losing diversity and improve the algorithm's ability to conduct global searches. However, pattern search, a direct
search technique, has a high convergence rate and good stability, which can increase local search efficiency. Therefore,
the ability of WOA to find the optimal solution can be significantly increased by combining these two techniques.
Additionally, MWOA may be used to determine the unknown parameters of two different types of PV modules under
various light irradiance and temperature circumstances, as well as to estimate parameters in the single diode model
(SDM), double diode model (DDM), and PV modules.
Keywords- Solar Drone, Whale Optimization Algorithm (WOA).

I. INTRODUCTION

A photovoltaic system is a kind of power production system that exploits the photovoltaic effect of semiconductor
materials in solar cells to transform sunlight radiation energy into electrical energy. Solar power generation is a new
renewable energy technology. Additionally, the photovoltaic system has a wide range of applications due to its benefits,
including safety, dependability, non-pollution, and limitlessness through resource distribution. The characteristics of solar
cells and photovoltaic modules, which are vital parts of PV systems, are therefore a continuing area of research. The
current-voltage curve is typically used to determine the characteristics of solar cells and PV modules (I). The current-
voltage curve alone, however, is insufficient to analyze the changes in the new battery's characteristics with temperature,
light intensity, and other environmental factors due to its high nonlinear properties. Therefore, one of the hot areas in
the current study is the modeling and parameter searching of solar cells and PV systems. For the parameter extraction
process, a proper model and a method are crucial. PV system simulation, design, assessment, control, and optimization.
SDM, DDM, and TDM have currently utilized models that describe the cells, with SDM and DDM being the most
popular. Levy flight can generate solutions that are distant from the present optimal solution because its random step
length is primarily made up of small step lengths, with occasional huge step lengths or long jumps. This can assist MWOA
get rid of the local optimum and prevent stagnation by ensuring the quality of the population during the entire evolution
process(2,3). Consequently, it can be considered that the introduction of the Levy flight can prevent the algorithm from
losing its overall diversity and enhance global search capabilities.
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Traditional swarm intelligence algorithms such as PSO and ABC have already performed well in this field. However, the
problem of photovoltaic system parameter evaluation is multimodal; hence, there is no way to obtain the global optimal
solution due to the prematurity of some basic algorithms. According to the principle of no free lunch, developing an
efficient optimizer for accurately extracting model parameters is still necessary. Subsequently, WOA is considered
because of its simple structure, few parameters, strong search ability, and easy implementation; it has been successfully
applied in various fields such as reactive scheduling, neural networks, image segmentation and feature selection, and wind
speed prediction. Besides, many scholars are also committed to improving its existing shortcomings to develop more
effective optimizers; for example, Salgotra et al. Utilized opposition-based learning, exponentially decreasing parameters,
and elimination or reinitialization of worst particles to enhance the basic WOAChen and co. To accelerate convergence
and enhance the direction of exploratory convergence, random replacement, and double adaptive weight were included.
By utilizing nonlinear convergence factors and incorporating the idea of chaos into the initialization process as well as the
computation of internal weights, three new variants of the WOA were created. Ling and Co. used the Levy flight
trajectory to mitigate the underlying WOA's drawback of being premature and prone to entering local optimum (10).
Zhou and Co. improved WOA by utilizing the simplex approach and learning-based algorithm in the training of multilayer
perceptron neural networks (4). Developed an optimizer by dynamically combining the conventional WOA with the
Levenberg—Marquardt (LM) algorithm and applied it to the alignment star sensor. Luo et al. utilized a ranking-based
mutation operation to modify WOA for identifying the infinite impulse system.
1. EXISTINGSYSTEM

They are also more disposable due to their relative cheapness and the absence of staff. They occasionally even offer
services like tactical reconnaissance that would be impossible or unaffordable to perform any other way. Another
benefit is that UAVs can be designed to maintain altitude for a very long time, far longer than the capacity of an onboard
crew(7). The solar-powered Zephyr currently holds the UAV endurance record with a 14-day flight time, although
efforts are being undertaken to increase the flight time up to five years. Unmanned systems appear to have a bright
future, but not without drawbacks and weaknesses. Due to their increasingly advanced equipment or technology, such
as stealth, unmanned aerial systems are becoming more expensive than manned alternatives, despite frequently being
less expensive overall (Development, Concepts and Doctrine Centre, UK Ministry of Defence, 2011). For instance, the
US recently decided against replacing its fleet of manned U2 high-altitude surveillance aircraft with upgraded Global
Hawks because of increased expenses. Additionally, manned aircraft may frequently perform many jobs and as a result
may be more cost-effective than drones, which are now primarily intended for specialized purposes.

SOLAR BATTERY BLDC QUADCO
PANEL MOTOR PTER

Fig I: Block Diagram for Existing System
2.1. PROBLEM IDENTIFICATION
An existing system of solar power drones consists converter i.e., boost or buck converter. The converter can step up
the voltage to run the BLDC motor. The converter is used to step up the voltage from its input to the output voltage.
The usage of a converter leads to a loss like voltage drop and power loss. Maintenance work of this converter is high
because the circuit may be shorted. It increases the cost of the solar power drone

I1l. PROPOSED SYSTEM

Unmanned vehicles are ideal for carrying out dull, dirty, and dangerous jobs: robots do not mind circling the skies of
Afghanistan for dozens of hours and they can operate in military and civil environments Fukushima, for instance without
lacing a human life at risk. Most UAVs are still modeled on planes or helicopters, but the various shapes and sizes are
becoming more diverse.
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Fig 2: Block Diagram for Proposed System
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A Airship-derived designs are also making an impressive comeback, both as stationary and roaming ISR platforms, and
other more exotic forms are being developed. Furthermore, UAVs are unfettered by human limitations (5,6). Highly
agile UAVs could be designed to perform maneuvers where a pilot would lose consciousness due to large G-forces, and
airframes do not have to incorporate the payload and systems needed for a human pilot. Unmanned systems are
attractive in times of budgetary restraints because they tend to be cheaper compared to manned solutions.

IV.FUTURE PROSPECTS

With the passageway of time, became a widespread microcontroller in making drones because of its elasticity in the
programming. As well, additional sensors like a camera and an ultrasonic sensor were involved in the drones. This
helped the drones in devious detachment from the milled which once the drones were unable to do. This
groundbreaking calculation increased it is getting several times. The drones could now be used in waypoint direction-
finding systems. The coordinates of the waypoints for encoded flight are fed to the microcontroller. The algorithm
analyses the distance between the current sites obtained from GPS to the first waypoint and the heading angle of the
current position concerning geographical north. Similarly, subsequent waypoints are calculated. From these calculated
values, the pulse width modulated signal is generated by a controller which controls the quadrotor highness. It is useful
in applications such as sovereign security observation, fire suppression systems, and territory recording vehicles. Also,
comparable other models are made using the FY90 microcontroller and be located used in coast guard scrutiny and
liberation missions. Infrared sensors attached to the drones could pursue live marks in rescue works. The other claim of
these drones is in the field of agriculture where it is being used in crop surveillance, nourishment sends out, and
meticulous agriculture. The infrared sensor attached to the drones could find healthy crops from the infested ones.
These drones summarized the human hard work and increased the 24-hour care quality of the crops(7,8). Another field
where it can be useful in shaking or tsunamisis where it can warn people of the location and lead them to well-being and
also by helping restrict to some small area victims. The latter can be done by combining heat sensors along with the
microphone and camera used for inspection. Here for this further safekeeping resolutions, we need the following
components like microphone, pistol with immobilizing darts, heat-resistant frame, small medical devices, mini-size-quad
copter, and acknowledgment campaigns. As predicted by the FAA a few years back, drone sales for marketable
tenacities have increased vividly, and so has the global solar energy bulk(9). The focus on superior use of renewable
sources of energy is anticipated to boost the growth of the market to a greater amount and the submission of drones in
in flight photography, solar farming, data collection, agricultural farming, mining, etc. is driving the growth of the solar-
powered drones market. Conferring to the Global Solar-powered UAV Market 2019-2023 report, the solar-powered
UAV market is expected to grow by $ 475.46 million by 2023 progressing at a CAGR of |1%. In the upcoming future,
we can see that drones will be ringing as well as delivery courier services. Drones have been for a long time, but have
expanded acceptance only in recent times. These Unmanned Ariel Vehicles have gotten better, Economy, and versatile
with time. Drones are plateful to penetrate several sectors, rather than being just limited to hobbyists. One such
commerce which are warm drones to an extent is the shipping industry. The current scenario of the Shipping Industry is
through human beings and ships for a larger load. The shipping industry has been hugely subjugated by container ships.
As reported by CNBC, these ships transport more than 80% of the goods in the world. The domination of bottle ships
in the transport industry is evident. According to the Ministry of Shipping, around 85% of India's transaction by
dimensions and 70% by value is done through sea transport.

V. SIMULATION AND RESULT
5.1 Simulink for solar power drone-based WOA
Algorithm
A boost or buck converter makes up the current solar-powered drone technology. The converter may increase the
voltage so that the BLDC motor will run.
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Fig 3: Simulink model for WOA Algorithm
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The converter is employed to step up the input voltage to the output voltage. When a converter is used, there are
losses like voltage drop and power loss. This converter requires a lot of maintenance because a shorted circuit is
possible.

5.2 Result

The simulation output and analysis of the solar panel, converter, and control with the WOA algorithm solar drone were
shown in the following figure 4. The result is taken from simulation for solar drone-based WOA algorithm
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Fig 4: Output waveforms of voltage and time of PV system

V1. CONCLUSION
The Constriction factor that was developed to prevent the explosion in swarm intelligence technology is adopted in
this work to enhance the WOA which involves random search exploration as well. The better convergence
demonstrated by WOA with CF influences the implementation of it in the minimization of ISE in lower-order
modeling. The amplitude matching technology and WOA with CF are integrated to determine the unknown
parameters of second-order reduced models of LTICS and LTIDS. The proposed method is implemented in real-time
digital filters, Aircraft blind landing systems, and MIMO power system models with comparable results.
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