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ABSTRACT:

This summary offers a novel way to use a solar-powered scarecrow to control bird pests on farms. Solar technology improves the old scarecrow technique, offering
a more economical and environmentally responsible option. The solar scarecrow scares away birds and other pests by using photovoltaic panels to charge a battery
that drives a motion-activated system. This solution encourages sustainable farming methods, lowers labor expenses, and does away with the need for fossil fuels.
The solar scarecrow is a desirable option for farmers looking to safeguard their crops while reducing their environmental impact because of its simple installation
and upkeep.
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1. Introduction

Our society is based on agriculture, which sustains billions of people worldwide by producing food and a living. But among the many difficulties farmers
encounter is the disastrous effect that avian infestations have on crops. Loud noises, visual deterrents, and physical scarecrows are examples of traditional
bird control techniques that have been shown to be inefficient, time-consuming, and environmentally damaging.

Since environmental conditions and wildlife that damages crops are becoming more and more of a problem for farmers worldwide, there is a greater need
than ever for sustainable and efficient agricultural solutions. Traditional farming practices often rely on basic scare tactics or chemical repellents to
protect crops from animals, but these methods come with various limitations. While chemical repellents can damage the environment, taint soil and water
sources, and endanger the health of farmers and customers, physical scarecrows and fencing are static and lose their effectiveness as animals adapt.

Additionally, these techniques can be expensive, particularly for small-scale farmers with limited resources. The Solar Scarecrow for Farm Protection
project presents an automated, environmentally friendly device that uses solar power to address these issues. The Solar Scarecrow project seeks to develop
a low-cost, low-maintenance deterrence system by utilizing technology and sustainable energy sources. Sensors detect an approaching animal, and the
scarecrow responds by flashing lights, making noises, or creating ultrasonic frequencies designed to ward off particular animals. This method strengthens
the device's resistance to animal habituation.

In the end, the Solar Scarecrow project is an amalgam of contemporary technology and agricultural heritage, producing a workable and ecologically
conscious solution. This solar-powered, automated technology claims to support sustainable farming methods while assisting farmers in efficiently
safeguarding their harvests.

2. Literature Survey

Numerous studies have investigated the idea of automated deterrent systems for agriculture, especially in recent years as the demand for sustainable
farming methods has increased. For crop protection, a number of technologies and techniques have been created, each with special advantages and
disadvantages. Based on these research, the Solar Scarecrow for Farm Protection project enhances crop protection in an environmentally responsible way
by fusing automated deterrent systems with renewable energy.

1. Solar-Powered Agricultural Equipment: In rural and isolated farming regions with limited access to electricity, solar energy has emerged as a favored
power source. For example, solar-powered irrigation systems have becoming more popular since they lower while supplying steady energy for water
delivery without relying on conventional power sources. Research on solar-powered systems shows that low-energy agricultural equipment can be
efficiently powered by solar panels and battery storage.
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Research on solar-powered scare systems is promising because these gadgets are low maintenance and ideal for remote farming areas with limited access
to electricity (Jones et al., 2020). The *Solar Scarecrow takes advantage of these benefits by utilizing solar panels to power the sensors, lights, and sound
modules of the scare system, which makes it the perfect option for long-term, sustainable crop.

2. Automated Animal Deterrent Systems: The ability of automated deterrent systems to keep different kinds of animals away without constant human
assistance has been thoroughly investigated. Certain animal species, including deer, rats, and birds, have been successfully repelled by ultrasonic devices,
which produce high frequency noises. For instance, Lee and Chang's (2019) study showed that animals can be successfully deterred by ultrasonic waves
at specific frequencies without endangering non-target species.

3. Issues with Conventional Scarecrows and Scare Techniques: Traditional scarecrows are a tried-and-true way to keep animals and birds away, but
because they are motionless and passive, animals tend to rapidly get used to them. According to studies on animal behavior, static scarecrows eventually
lose their usefulness because animals become accustomed to ignoring them (Baker, 2017). On the other hand, because animals have a hard time
anticipating the behavior of the device, automated scare systems that use movement and a variety of stimuli are more effective. By employing motion
sensors to identify the presence of animals and turning on several deterrents, the Solar Scarecrow integrates these ideas. Because of the more dynamic
fright system this method produces, animals are less inclined to ignore it.

4 "Eco-Friendly Bird Scare Devices for Sustainable Agriculture” (2018) The significance of environmentally friendly bird scare devices in sustainable
agriculture is covered in this article. It emphasizes the utilization of renewable energy sources, such as solar electricity. for the purpose of controlling
birds.

A complete, multi-sensory deterrent driven by renewable energy has not yet been extensively used for farm protection, despite the exploration of
individual deterrent technologies, according to this literature review. By fusing solar energy with a versatile, multi-sensory fright mechanism, the Solar
Scarecrow fills these voids. This strategy not only increases animal deterrence effectiveness but also supports international initiatives for ecologically
friendly agricultural methods, providing farmers with a dependable and long-lasting crop protection tool.

3. Proposed System
A Solar Scarecrow System for farm protection is an innovative solution that uses solar energy to power devices that deter birds and other animals from

damaging crops. This system combines renewable energy, automation, and animal-repelling technology to create a sustainable and effective deterrent on
farms.

Sensors to detect birds
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Fig.1 Block diagram
3.1 Arduino uno:

The Arduino Uno is an open-source electronics platform based on a simple microcontroller board, which allows users to create a wide variety of projects
that involve sensing, actuation, and control of electronic devices. It provides an easy way to interface sensors, motors, and other devices with software
for automation, robotics, home automation, art installations, and much more.

1. Microcontroller: At the heart of the Arduino Uno is the ATmega328P microcontroller. It handles processing and logic tasks for the system.
2. Operating Voltage: 5V (operates at 5 volts).

3. Input Voltage: 7-12V (recommended) or 6-20V (limits).
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4.  Digital 1/0 Pins: 14 digital input/output pins (of which 6 can be used as PWM outputs).

5. Analog Input Pins: 6 analog input pins (10-bit resolution).

6. PWM Pins: 6 pins support Pulse Width Modulation (PWM) output for controlling things like motors or dimming LEDs.
7. Flash Memory: 32 KB (with 0.5 KB used by the bootloader).

8. SRAM: 2 KB.

9. EEPROM: 1 KB.

10. Clock Speed: 16 MHz.

11. USB Connection: Used for both powering the board and uploading programs to it.

12.  Power: It can be powered via USB or an external power supply.

. 0 Communication: It has a serial communication interface (UART), which can be used to send data to and from a computer or other devices.
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3.2 Dc gear motor:

A DC gear motor consists of a DC motor and a gear mechanism (gearbox). The DC motor generates rotational movement through electrical energy,
while the gears reduce the speed of the motor’s rotation and increase its torque. The combination of the two components makes DC gear motors suitable
for tasks that require precision and power at lower speeds.

3.3 Wing mechanism:

A wing mechanism refers to the structure, components, and movement systems designed to replicate or assist the function of wings in various devices or
vehicles. This could encompass biological wings (such as those of birds or insects) or mechanical wings, often found in aircraft, drones, and robotics.
Wing mechanisms are integral to achieving lift, stability, and propulsion in flight-based systems.
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3.4 Mic module:

A MIC Module typically refers to a Microphone Module, which is a device used to capture sound waves and convert them into electrical signals that can
be processed by electronic systems like microcontrollers or audio devices. These modules are often used in projects involving sound detection, voice
recognition, noise level monitoring, and audio recording.

3.5 Charging module:

A charging module is used to charge batteries, especially rechargeable ones like Li-ion (Lithium-ion), Li-Po (Lithium Polymer), NiMH (Nickel-Metal
Hydride), or lead-acid batteries. The charging module is essential in regulating the voltage and current to avoid overcharging, overheating, and damage
to the battery. It can be designed for various power sources, such as USB ports, solar panels, or AC mains power.

3.6 Solar:

Solar energy refers to the energy harnessed from the sun’s radiation. It is one of the most widely used forms of renewable energy because it is abundant,
environmentally friendly, and sustainable. Solar power can be used for various applications, such as electricity generation, heating, and lighting. Here's
a detailed overview of solar energy, its technology, and applications

Y/

Rechargeable batteries are batteries that can be used multiple times by recharging them after they have been discharged. Unlike disposable batteries,

3.7 Rechargeable Battery:

which are used once and discarded, rechargeable batteries can be used for extended periods, making them more cost-effective and environmentally
friendly in the long run. These batteries are commonly found in a wide range of devices such as smartphones, laptops, power tools, electric vehicles
(EVs), and solar energy systems.

4.Conclusion

In conclusion, a potential development in agricultural pest management is the solar scarecrow. This technology offers a sustainable and environmentally
beneficial substitute for conventional techniques like chemical pesticides or fuel-powered equipment by utilizing the power of renewable solar energy.
Incorporating solar technology offers a practical, economical means of protecting crops from pests while lowering energy use and environmental impact.
Solar scarecrow technology has the potential to completely transform pest control methods as it develops, promoting both greater agricultural output and
environmental sustainability.

This technique is especially attractive because it uses solar energy and doesn't contribute to carbon emissions or non-renewable resource consumption.
This implies that farmers can lessen their carbon impact and safeguard their crops at the same time. Furthermore, the solar scarecrow's ongoing operating
expenses are substantially cheaper than those of chemical treatments or devices that rely on
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In the long term, the solar scarecrow is also a cost-effective alternative. Despite the potential greater initial cost, solar-powered technology is a financially
viable choice for farmers due to the labor, fuel, and pesticide savings. Long-term costs are further decreased by the solar-powered components' endurance,
which also means less regular maintenance and replacement.

As the technology continues to develop, the solar scarecrow can be integrated with other smart farmingtools, creating a more comprehensive, data-driven
approach to pest management. Features like remote monitoring, Al-powered pest detection, and automated adjustments based on environmental
conditions could enhance its effectiveness, making it an indispensable tool for modern farming.

Ultimately, the solar scarecrow represents not only a solution to agricultural pest problems but also a step toward more sustainable and technologically
advanced farming practices. By integrating renewable energy with pest management, this innovation aligns with global efforts to promote sustainability
in agriculture, contributing to both environmental preservation and improved crop yields. As adoption of this technology grows, it could significantly
reduce the environmental impact of farming while offering farmers a reliable and efficient tool for maintaining healthy, productive crops.
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