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Abstract—Agriculture plays a vital role in sustaining
human life, and the development of automated systems has
significantly contributed to enhancing productivity and
efficiency. This project focuses on the design and fabrication
of an automated pesticide sprayer and harvesting system
aimed at reducing labor, improving precision, and ensuring
safety during agricultural operations. The system integrates
advanced technologies such as a programmable micro-
controller, sensors, and mechanical actuators to achieve dual
functionalities: automated pesticide spraying and crop
harvesting.

l. INTRODUCTION

Agriculture plays a pivotal role in sustaining human
life and forms the backbone of many economies. However,
traditional farming practices often face challenges related to
labor shortages, inefficiency, and environmental sustainability.
Among these challenges, the effective application of
pesticides and the timely harvesting of crops are critical to
ensuring optimal yields and food security.

Manual pesticide spraying and harvesting are labor-
intensive and expose workers to hazardous chemicals, posing
health risks and reducing operational efficiency. Moreover,
inconsistent pesticide application can lead to underuse or
overuse, causing environmental harm and increased costs.
Similarly, manual harvesting methods are time-consuming,
prone to human error, and can lead to post-harvest losses.

To address these issues, the integration of automation
and robotics in agriculture has emerged as a transformative
solution. This project focuses on the design and fabrication of
an Automated Pesticide Sprayer and Harvesting System,
which aims to enhance efficiency, precision, and safety in
farming practices. By automating these processes, farmers can
reduce labor dependency, minimize chemical exposure, and
ensure sustainable agricultural practices.

FIG:-1.1 automated pesticide sprayer and harvesting system.
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METHODOLOGY:
Methodology for Design and Fabrication of
Automated Pesticide Sprayer and Harvesting System
The methodology outlines the step-by-step approach to design,
develop, and test the automated pesticide sprayer and
harvesting system.
Procedure for Design and Fabrication of
Automated Pesticide Sprayer and Harvesting System

a) Problem Identification and Requirement Analysis

e Understand the challenges in manual pesticide
spraying and harvesting, including labor-intensive
processes, inefficiency, and health risks.

e Data Collection:

o Survey farmers to identify the specific needs
and field conditions.

o Analyze different crops requiring pesticide
spraying and harvesting.

e Problem definition and list of functional and
technical requirements.

b) Conceptual Design

e Develop conceptual sketches and CAD models for
the automated system.
e Include designs for:

o Sprayer Mechanism: Boom sprayer, drone-
based sprayer, or nozzle-based system.

o Harvesting Mechanism: Robotic arms,
grippers, or cutting mechanisms suited for
specific crops.

e Evaluate multiple designs to select the most efficient
and cost-effective solution.

c) Component Selection

e Hardware Components:

o Sensors: Ultrasonic sensors, IR sensors, or
cameras for plant detection and maturity

o  assessment.

o Actuators: Motors  for
harvesting actions.

o Controllers: Microcontrollers (e.g., Arduino,
Raspberry Pi) for system automation.

spraying and
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o Power Source: Battery or solar panels.
e Software:

o Programming for autonomous navigation
and task execution.

o Integration of machine learning (if
applicable) for precision harvesting.

d) System Fabrication

e Chassis Construction: Build the main structure to
house sprayer and harvesting modules.

e Sprayer Module: Attach adjustable spray nozzles and
storage for pesticides.

e Harvesting Module: Develop crop-specific tools
(e.g., cutters or grippers).

e  Power Integration: Install batteries or solar panels to
power the system.

e Navigation Setup: Integrate GPS, wheels, or tracks
for mobility.

e) System Integration

e Combine sprayer and harvester components into a
single platform.

e Implement modularity for
functions.

e  Program the control system for seamless operation.

switching  between

f) Testing and Validation
e  Pesticide Spraying Tests:

o Measure uniformity of spray distribution.
o Evaluate spray coverage and reduce
wastage.
e Harvesting Tests:
o Test precision of harvesting mechanisms for
different crop types.
o Evaluate speed, damage minimization, and
overall efficiency.
e Conduct field trials under real farming conditions.

g) Performance Evaluation

e Compare system performance with manual methods
and existing automated solutions.

e Assess operational efficiency, cost-effectiveness, and
reliability.

h) Optimization and Iteration

e Analyze test data to identify areas for improvement.
e  Optimize hardware, software, and overall design for
better results.
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i) Documentation and Reporting

e Prepare a detailed report on the design, fabrication,
and testing process.

e Include results, challenges, and future scope for
system enhancement.

REQUIREMENT SPECIFICATION
1-RECHARGEBLE BATTERY:

An electric battery is a gadget comprising of at least one
electrochemical cells with outer associations gave to drive
electrical gadgets like spotlights, cell phones, and electric
vehicles. At the point when a battery is providing electric
power, its positive terminal is the cathode and its adverse
terminal is the anode. The terminal stamped negative is the
wellspring of electrons that when associated with an outer
circuit will stream and convey energy to an outside gadget. At
the point when a battery is associated with an outer circuit,
electrolytes can move as particles inside, permitting the
substance responses to be finished at the different terminals
thus convey energy to the outside circuit. It is the development
of those particles inside the battery which permits current to
stream out of the battery to perform work. Generally the
expression "battery” explicitly alluded to a gadget made out of
different cells, but the use has developed moreover to
incorporate gadgets made out of a solitary cell.

FIG1.1-RECHARGEBLE BATTERY
2-BRIDGE RECTIFIER IC

A diode span is a plan of (at least four) diodes in a scaffold
circuit setup that gives a similar extremity of result for one or
the other extremity of information. At the point when utilized
in its most considered normal application, for change of a
substituting current (AC) contribution to an immediate current
(DC) yield, it is known as an extension rectifier. A scaffold
rectifier gives full-wave correction from a two-wire AC input,
bringing about lower cost and weight when contrasted with a
rectifier with a 3-wire input from a transformer with a middle
tapped optional winding. It permits just 2a of current and it is
of 2watt and 1000v rating.Below figure shows the Extension
rectifier

FIG 1.2 BRIDGE RECTIFIERIC

3-BERG CONNECTORS

Berg Connectors are the one which can make easy
plug and play to connect the components from different board
easily. There are 2 types i.e. Male and Female Connectors as
shown below respectively.Below figure shows male
connectors and female connector.
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FIG 1.3 Female Connectors Male Connectors

4-CAPACITOR:

A capacitor is a latent two-terminal electrical part that stores
electrical energy in an electric field. The impact of a capacitor
is known as capacitance. While capacitance exists between
any two electrical transmitters of a circuit in adequately
nearness, a capacitor is explicitly intended to give and upgrade
this impact to various functional applications by thought of
size, shape, and situating of firmly separated conveyors, and
the mediating dielectric material. A capacitor was thusly
generally first known as an electric condenser.

5-RESISTORS:

A resistor is a latent two-terminal electrical part that executes
electrical obstruction as a circuit component. In electronic
circuits, resistors are utilized to lessen current stream, change
signal levels, to partition voltages, predisposition dynamic
components, and end transmission lines, among different
purposes. High-power resistors that can disseminate numerous
watts of electrical power as intensity might be utilized as a
component of engine controls, in power conveyance
frameworks, or as test loads for generators. Fixed resistors
have protections that main change somewhat with
temperature, time or working voltage. Variable resistors can
be utilized to change circuit components

6:-POWER SUPLY SYSTEM :

5V power supplies (or 5VDC power supplies) are one
of the most common power supplies in use today. In general, a
5VDC output is obtained from a 50VAC or 240VAC input
using a combination of transformers, diodes and transistors.
Linear regulated 5VDC power supplies regulate the output
using a dissipative regulating circuit. They are extremely
stable, have very low ripple, and have no switching
frequencies to produce EMI.

Block diagram

FIG : 6.1 block diagram of power supply

CIRCUIT DIAGRAM
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FIG 6.1 circuit diagram of power supply

DESCRIPTION
a. Transformer:

The Transformer provides the voltage transformation
and produces the ac voltage required across its secondary
winding. It also provides the electrical isolation between the
ac input mains and the dc output. The ac voltage of 230v is
connected to primary winding of transformer which steps
down that voltage to 12v ac across the secondary winding.

b. Bridge Rectifier:

The rectifier circuit changes the ac voltage appearing
across the transformer secondary to dc. It consists of 4 diodes
connected in a form of a bridge. Alternating voltage from
transformer secondary is applied to the diagonally opposite
end of the bridge circuit. The rectifier circuit changes all the
negative cycles to the positive cycles. Rectifier output is a
pulsating dc. It has some ac contents in its output known as
ripples
c. Capacitor Filter:

The rectifier output has pulsating character i.e. it
contains both ac and dc components .the filter circuit is used
to remove the ac components and allow dc components to
reach the load. A filter circuit is installed between the rectifier
and the load. Here 1000 microfarads capacitors are used to
produce more accurate output.

d. Voltage Regulator:

The regulator circuit is a type of feedback circuit that
ensures that the output dc voltage is maintained constant
despite fluctuation in the line voltage and load current i.e. it is
used to remove dc drifts in the output of the c filter. Here a 5v
regulator is used. Across regulator’s input and output bypass
capacitors are connected to remove the spikes.

7- DC MOTOR:

DC motors are widely used, inexpensive, small and
powerful for their size. Reduction gearboxes are often required
to reduce the speed and increase the torque output of the
motor. Unfortunately more sophisticated control algorithms
are required to achieve accurate control over the axial rotation
of these motors. Although recent developments in stepper
motor technologies have come a long way, the benefits offered
by smooth control and high levels of acceleration with DC
motors far outweigh any disadvantages. Several characteristics
are important when selecting DC motors and these can be split
into two specific categories. The first category is associated
with the input ratings of the motor and specifies its electrical
requirements, like operating voltage and current. The second
category is related to the motor's output characteristics and
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specifies the physical limitations of the motor in terms of
speed, torque and power.

As seen, the force gave can barely move 30gm of weight
around with wheel width of around 2cm. This is a genuinely
an enormous disadvantage as the robot could without much of
a stretch weigh about a kg. This is achieved by gears which
decrease the speed (2400 rpm is profoundly illogical) and
actually increment the force. On the off chance that the speed
is decreased by utilizing a stuff framework by an element of p
then, at that point, the force is expanded by a similar variable.
For instance, on the off chance that the speed is decreased
from 2400 rpm, to 30 rpm, the force is expanded by a
component of (2400/30 = 80) all in all the force becomes 30
*80 2400 gm-cm or 2.4 kg-cm which is above and beyond.

In any projects of embedded systems, It is not good to connect
DC motor directly to the microcontroller. Since the maximum
current that can be sink from 8051 microcontroller is 15 mA at
5v. But a DC Motor needs much more currents. It also needs
more voltages as 6v, 12v, 24v etc., (depending upon the type
of motor used). One more thing to notice is that the back emf
produced by the motor may affect the proper functioning of
the microcontroller and reversing the direction can damage the
controller. Due to these reasons we can’t connect a DC Motor
directly to a microcontroller. The below figure shows the DC
Motor

FIG 7.1: dc motor

FIG 7.12 : dc motor internal

Example specifications of the motors used are given below:

Characterstic Value
Operating voltage 6V to 12V
Operating current 2A Max.(Stall)
Speed 2400rpm
Torque 30 gm-cm

8-ARDUINO UNO MICROCONTROLER:

Arduino is an open-source prototyping stage
considering easy to-use gear and programming. Arduino
sheets can grasp inputs - light on a sensor, a finger on a button,
or a Twitter message - and change it into an outcome -
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instituting a motor, turning on a Drove, disseminating
something on the web. You can direct your board by sending a
lot of headings to the microcontroller on the board. To do so
you use the Arduino programming language (considering
Wiring), and the Arduino Programming (IDE), taking into
account Dealing with.

Arduino was brought into the world at the Ivrea
Correspondence Design Establishment as a straightforward
gadget for speedy prototyping, zeroed in on students without
an establishment in equipment and programming. At the point
when it showed up at a greater neighborhood, Arduino board
started changing to conform to new necessities and hardships,
isolating its proposition from clear 8-digit sheets to things for
loT applications, wearable, 3D printing, and embedded
conditions. All Arduino sheets are absolutely open-source,
empowering clients to create them unreservedly and
eventually change them to their particular necessities. The
item, too, is open-source, and it is creating through the
responsibilities of clients all over the planet.

9-BLUETOOTH:

HC-05 module is an easy to use Bluetooth SPP
(Successive Port Show) module,designed for direct far off
consecutive affiliation arrangement. bluetooth module is
totally qualified Bluetooth V2.0+EDR (Further developed
Data Rate)3Mbps Offset with complete 2.4GHz radio handset
and baseband. It uses CSR Bluecore 04-External single chip
Rluetooth system with CMOS advancement and with AFH
(Adaptable Repeat Bobbing Component)

WORKING OF DESIGN AND FABRICATION OF
AUTOMATED PESTICIDE SPRAYER AND
HARVESTING SYSTEM:

The "Design and Fabrication of Automated Pesticide
Sprayer and Harvesting System" is a robotic or automated
mechanism designed to efficiently spray pesticides and assist
in crop harvesting, minimizing human labor and ensuring
uniform application. Here's an overview of how it works,
incorporating an Arduino-based control system, ball bearings
for smooth motion, and a rope-driven mechanism.

WORKING PRINCIPLE:
1. Structure and Frame

e The device is built on a lightweight but sturdy frame
to ensure durability and portability.

e Ball bearings are used to reduce friction in moving
parts like wheels, pulleys, or shafts, ensuring
smoother and efficient motion of the system.

e A rope-and-pulley mechanism drives specific
actions, like moving the sprayer arm or
lowering/raising harvesting tools.

2. Automation and Control

e Arduino Microcontroller acts as the brain of the
system, controlling motors, sensors, and actuators
based on input commands or programmed logic.

e Input Sensors:
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o Ultrasonic Sensors: Detect obstacles or
measure plant height to adjust the sprayer or
harvesting tool.

o Soil  Moisture/Temperature  Sensors
(optional): Monitor environmental
conditions.

e Outputs:

o DC motors or stepper motors for movement.

o Solenoid valves or pumps for pesticide
spraying.

o Actuators for harvesting tools like cutters.

3. Pesticide Sprayer System

e A pump draws pesticide from a reservoir and sprays
it through a nozzle.
e The sprayer arm is mounted on a flexible
mechanism (rope system) to adjust height and angle.
e The Arduino controls:
o Motor speed and pump timing for uniform
spraying.
o Positioning of the arm using servo motors
based on crop size or row alignment.

4. Harvesting System

e A mechanical cutter or blade is attached to a
movable arm, controlled by the rope mechanism.

e The Arduino adjusts the height and movement of the
cutter, guided by sensors or pre-defined parameters.

e Harvested crops are collected in a bin or tray attached
to the system.

5. Movement and Navigation

e The system moves across the field on wheels (with
ball bearings) powered by DC or stepper motors.
e It can be guided:

o Manually via a remote control.
o Automatically using GPS, line-following
sensors, or pre-programmed paths.

RESULTS AND DISCUSION:
1- System Performance:

The automated pesticide sprayer and harvesting
system was successfully designed and fabricated. The system
was tested in different environmental conditions to evaluate its
effectiveness. The results indicate that the system efficiently
performed pesticide spraying and crop harvesting with
minimal manual intervention.

j) Key Observations:
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e The pesticide spraying mechanism ensured uniform
distribution over the crops, reducing pesticide
wastage.

e The harvesting unit effectively cut crops at the
desired height with minimal crop damage.

e The automated control system responded well to
user inputs, ensuring precision in operations.

2-Pesticide Sprayer Efficiency

spraying system was tested at different pressure
levels and nozzle configurations. The results showed:

e Coverage Efficiency: The system covered 95% of
the targeted crop area with minimal overlapping.

e Pesticide Usage: Compared to manual spraying, the
system reduced pesticide consumption by 20-30%.

e Time Efficiency: The automated sprayer covered a
larger area in less time than traditional methods.

3- Harvesting System Performance

The harvesting mechanism was tested on crops like wheat and
maize, focusing on factors such as cutting efficiency, speed,
and power consumption.

e Cutting Efficiency: The system achieved an 85-90%
efficiency in clean cutting without leaving excessive
residues.
e Speed of Operation: The automated system reduced
harvesting time by 40% compared to manual
methods.
e Power Consumption: The system required 30% less
energy compared to conventional electric or fuel-
based harvesters.

4-Comparison with Manual Methods

Published by, www.ijert.org

Parameter Automated Manual Improvement
System Method (%)
- - High
Pesticide Low (M|n|mal (Uneven || 30% Reduction
Wastage drift)
spray)
Hafrv_estlng Faster Slower 40% Faster
ime
Lgbor Minimal High 60% Reduction
Requirement
Precision High Low Improved
Accuracy
Energy L . 30% Less
Consumption Optimized High Power
CONCLUSION

The Automated Pesticide Sprayer and Harvesting
System presents a transformative solution in modern
agricultural practices, addressing key challenges such as labor
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shortages, inefficiency, and the environmental impact of
traditional farming methods. By integrating automation with
precision spraying and harvesting, this system enhances
productivity, safety, and sustainability in agriculture. Through
the use of arduino microcontrollers, sensors, motorized
mechanisms, and ball bearing rope systems, the system is
designed to function with high efficiency, ensuring optimal
pesticide application and smooth harvesting processes. This
not only reduces human intervention but also ensures uniform
and controlled operations, contributing to better crop
protection and quality.

Headings, or heads, are organizational devices that guide
the reader through your paper. There are two types: component
heads and text heads.

REFERENCE :-

1. Precision Agriculture Technology for Crop Farming — Qin
Zhang VOLUME 1 2020-21

2. Agricultural Sprayers: Principles, Operation, and
Application — Gajendra Singh.

3. Automation in Agriculture: Securing Food Supplies for
Future Generations — Stephan Hussmann

4. Smart Agriculture: Technology and Rural Development — S.
N. Tripathi

International Journal of Engineering Research & Technology (I1JERT)

Volume 13, Issue 03 Published by, www.ijert.org I SSN: 2278-0181


www.ijert.org
www.ijert.org

