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Abstract: Size is a crucial determinant of quality in the visual inspection-based sorting of fruits. While
image processing technology is frequently utilized in large-scale fruit and vegetable operations for
sorting, smaller vendors cannot afford these systems since they require complex and costly gear for
image capture and processing. This study presents an affordable fruit sorting system that is suited for
smaller-scale businesses. As fruits travel over conveyor belts to packaging facilities, it uses an automated
material handling system to sort them by weight. By removing the monotonous tasks that humans often
perform, the system improves accuracy and efficiency.

A key factor in the design of sorting systems in food processing is weight. For fruit sorting by weight, a
layout with load cells is thought to be the most efficient method. Accurate, reliable, and quantitative
classification is made possible by this technique. The automated approach lowers the possibility of
human error while simultaneously expediting the sorting process. Because it has a direct impact on the
end product's quality and customer satisfaction, fruit sorting and grading is an essential step in
agriculture and food processing.

Fruit grading is a manual process that has historically been labor-intensive, uneven, and time-
consuming. Manual techniques lower overall accuracy and efficiency and raise labor expenses,
particularly when dealing with big volumes. Automation provides a dependable and effective way to
address these issues.

The creation and deployment of an automated fruit sorting system based on weight is described in this
project. Its main component is a load cell, also known as a weight sensor, which precisely measures the
fruit's weight. The fruit is categorized into predetermined weight groups by a microcontroller (such an
Arduino) that processes the acquired data. After being sorted, the fruit is guided by mechanical elements
such as conveyor arms or diverter gates into certain bins or trays.

This method produces outcomes quickly, reliably, and reproducibly while drastically reducing human
effort and related errors. It supports the upholding of constant quality standards, which is advantageous
to fruit vendors, farmers, and companies that produce food. The system may be used by businesses of all
sizes because it is inexpensive, user-friendly, and scalable. In order to increase productivity, improve
quality control, and improve post-harvest management, this project advances smart farming and
agricultural automation by automating the fruit sorting process.

Keywords: Fruit classification, weight-based sorting, agricultural automation, microcontroller
applications, post-harvest handling, embedded technology, quality assurance, productivity improvement,
automatic fruit grading

I. INTRODUCTION
Fruit sorting is the process of classifying or grouping fruits according to factors such as size, shape, color, and volume.
This organization is essential to maintaining a methodical and effective distribution process, particularly when market
standards and customer expectations rise. This effort's main goal is to meet the expanding demands of the fruit
processing sector.
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In order to increase their market value, fruits are usually categorized into different classifications. Separating individual
fruits from a batch and classifying them according to predetermined standards is known as sorting. Since consumers are
becoming more conscious of product standards, it is imperative that this sorting be done when the fruit is still fresh in
order to preserve quality. To achieve quality standards, fruits must be carefully sorted when they arrive at processing
facilities.

In terms of detecting variations in shape, size, color, and general quality, modern systems now perform exceptionally
well. To increase their marketability, fruits must be properly categorized as immature, ripe, and overripe. Fruits of
different sizes, from delicate to tough-skinned, can be handled by our sorting machines, which are designed to handle a
broad range of fruits. Each fruit kind is accommodated by specially made rollers and cups in these machines, which
guarantee efficient and seamless movement along the sorting line.

Furthermore, a large fruit image collection gathered worldwide was used to construct our machine vision program,
which allows it to accurately classify and evaluate quality. Since serious flaws and undesired elements are eliminated in
the field before the fruits arrive at the processing facilities, effective sorting systems like these not only increase product
consistency but also improve food safety

Sorting is essential to the food and agricultural industries' ability to maintain product standards and efficient packing.
The manual method of doing this task has historically been tedious, time-consuming, and prone to human error and
inconsistency.

The Automatic Fruit Sorting Machine Based on Weight was created to swiftly and precisely sort fruits according to
their weight in order to overcome these difficulties. Individual fruits are measured by this technique using load cells or
weight sensors, which then classify them into predetermined weight ranges. Increased production rates and packaging
homogeneity are the results of this automation.

Fruit grading, which is usually based on characteristics like size, color, shape, and weight, is essential in today's
agricultural and processing industries to improve quality, market attractiveness, and consumer satisfaction. Weight is
one of the most accurate and most quantifiable of these factors, frequently indicating the nutritional worth and maturity
of a fruit.

Manual labor has historically been used for fruit sorting, which offers drawbacks such high prices, weariness, slower
operation, and a higher chance of mistakes. There is an increasing need for automated systems that can sort fruits fast,
precisely, and with little assistance from humans as agricultural practices change.

The weight-based fruit sorting system provides an intelligent, economical, and effective way to meet this need. The
weight of each fruit is measured by weight sensors (also known as load cells) that are mounted on a conveyor or
platform. To sort the fruit into small, medium, and large categories, the data is transmitted to a microcontroller (such as
an Arduino or PIC), which processes the input and turns on sorting mechanisms like diverters, gates, or flaps.

In addition to increasing productivity and ensuring consistency in grading, this automated approach significantly
lessens the need for human labor. It is versatile enough to be used in both large industrial applications and small-scale
farming. Additionally, this equipment provides improved quality management, pricing tactics, and packaging
efficiency. In conclusion, one important advancement in smart farming is the creation of the Automatic Fruit Sorting
Machine Based on Weight. Through the integration of mechanical, automation, and electronic systems, this solution
enables farmers, distributors, and industry players to more effectively and consistently deliver premium fruit to the
market.

II. LITERATURE SURVEY
Chakraborty (2023)et al. [1]contribute to a comprehensive study that combines technical design (washing,
singulation), artificial intelligence (lightweight CNN for sorting), weight grading, and human ergonomic evaluation to
create an automated citrus processing system that is suitable for farms. By quantifying the advantages to human health
and comfort, concentrating on farm usability, and combining several postharvest procedures into a single system, it
improves upon earlier research. For citrus and perhaps other fruits, this work represents a major step toward more
accessible postharvest automation, even though there are still issues with scaling, generalizing, managing more

comprehensive defect classes, prices, and privacy.
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Chen (2023)etal.[2] shows how to manage a fruit sorting robot's clamping mechanism using eyesight. Fruit is detected
and located by the system utilizing machine vision, which then dynamically modifies the clamp's position and perhaps
its force to guarantee precise and damage-free grasping. This approach addresses common issues in traditional sorting
systems, such as fixed clamping parameters and high fruit damage rates. While the method likely improves adaptability
and precision, its performance under varying lighting, fruit types, and real-world conditions may require further
validation.

Chougule (2023) et al. [3] contributions by integrating edge and weight characteristics for coin sorting and managing
the classification/sorting with a fuzzy controller or fuzzy power converter, allegedly to increase accuracy beyond what
can be accomplished with single feature sorting or thresholding alone. Indian coins, which can vary even within a
denomination (because to wear, filth, and production tolerances), appear to be their goal, which presents a difficult real-
world situation. They point out that previous approaches (based on offline recognition, weight, or picture alone) had
trouble achieving high accuracy at high throughput (e.g., 95% accuracy at 1000 coins/minute).

Ahmed (2024) et al.[4]This examines these essential elements as they relate especially to walnuts. It most likely
compares the state of end-to-end systems for sorting and grading walnuts, as well as various ML architectures and
imaging modalities. The contribution is a summary of previous efforts, what has been successful for walnuts, and what
is still lacking.

Allaudin (2023) et al.[5] created a catfish sorting and counting machine that automatically divides fish into three weight
groups: small (20-80 grams), medium (80-140 grams), and giant (>140 grams). Servo motors are used for sorting,
while load cell sensors are used for precise weight measurement. Fish moving through the system are counted with the
help of infrared sensors. The system's average load cell reading accuracy and precision were 99.56% and 98.75%,
respectively. Over 15 tests, the overall classification accuracy was 93%, and each test took an average of 3.67 seconds
to process.

Wen (2022) et al.[6] proposed a visual feedback control-based autonomous fruit harvesting technology that overcomes
these obstacles. The technology makes use of a single motor-powered robotic arm that has a gripper and scissors. A
two-dimensional visual sensing method (TVSM) offers depth information for accurate placement, and a YOLOv3-tiny-
based deep learning model is used to recognize fruit. Impedance control ensures minimal damage during harvesting by
adjusting the gripping force according to the size and firmness of the fruit. According to experimental results, the
system could harvest apples with a contact force of 3.6 N and a shear force of 9.9 N, which is much less than the 94 N
that calculations using MATLAB and ADAMS projected. This method presents a viable way to automate fruit
harvesting while lowering labor costs and enhancing fruit quality.

Zidane (2022) et al. [7] investigated the use of radar measurements that simply assess amplitude for fruit sorting
applications. Their research showed that it is possible to use radar signals to categorize apples according to their
dielectric characteristics, which are correlated with internal structure and freshness. By analyzing the amplitude of the
reflected radar waves, the system can differentiate between various fruit qualities, enabling efficient sorting processes.
This strategy fits with the increasing interest in using radar technology to improve sorting throughput and accuracy in
agricultural procedures.

Kang (2021) et al. [8] overcome the difficulties in automating the harvesting of camellia fruit by putting forward a
multi-link picking machine that is lighter and more kinematically optimized. Utilizing the Kriging surrogate model, the
study establishes connections between optimization goals, such as minimizing maximum acceleration and total weight,
and design factors, such as crank speed, link size, and rod lengths. By employing the non-dominated sorting genetic
algorithm II (NSGA-II), the authors were able to reduce the machine's weight by 27.5% and its maximum acceleration
by 31.3%, which improved the machine's efficiency and mobility in camellia orchards.

Andi (2021) et al.[9] developed a fruit sorting machine that automatically sorts fruits according to their ripeness using
color sensors. An Arduino microcontroller (ATmega328) processes the sensor data and regulates the sorting
mechanism, while a TCS3200 color sensor determines each fruit's color. This method seeks to increase fruit processing
facilities' productivity by cutting down on the time and effort required for manual sorting. The machine's design
prioritizes affordability and ease of use, making it suitable for small-scale farming.
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Lestari (2022) et al.[10] propose a sweet potato-specific automatic sorting equipment that sorts and classifies the tubers
using two sensing modes: weight measurement and moisture content estimation. By eliminating the inconsistencies and
inefficiencies that come with manual sorting, where weight and moisture are crucial quality indicators, the goal is to
enhance the post-harvest processing of sweet potatoes. Their system includes a moisture sensor to detect the internal
moisture content and a weight sensor to calculate the mass of each sweet potato. These sensors are sent into a control
logic that determines which class (grade) a sweet potato should be sorted into. The throughput, or speed, at which
sorting may be done, the accuracy of classification (the frequency with which the system assigns the proper grade based
on weight + moisture), and the dependability of the sensors in field or lab settings are important performance factors.
Table 1: Shows Comparative Review Of Fruit Sorting Machine Based On Weight.
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III. PROPOSED MODELLING
Figure 1: Shows That Block Diagram Of Automatic Fruit Sorting Machine Based On Weight
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Figure 1 Block Diagram Of Automatic Fruit Sorting Machine Based On Weight

DC Motor:-

A DC motor is a type of electric motor that converts electrical energy into mechanical motion by use of direct current.
It operates on the premise that a current-carrying conductor experiences force when it is in a magnetic field. These
motors are widely used in automation and robotics because to their ability to deliver variable torque and speed. A DC
motor works on the basic principle that mechanical force is produced by a current-carrying wire in a magnetic field.
The armature winding, which is situated inside the magnetic field created by field magnets or electromagnetic field
windings, is where electric current flows when a direct current (DC) voltage is applied across the motor terminals.

The interaction of the electric current and the magnetic field applies force to the armature conductors, which rotates the
armature in accordance with Fleming's Left-Hand Rule. The current is maintained through the windings by the
commentator, a copper split ring, and carbon brushes, which produces unidirectional torque and smooth spinning.
Rotation can be reversed by changing the input supply's polarity, and it will continue as long as current is applied.
While torque depends on current, the motor's speed can be controlled by adjusting the supply voltage or by using
resistors and controls. Due to their straightforward design, ease of speed control, and reliable operation, DC motors are
frequently found in robots, fans, electric vehicles, industrial equipment, and battery-operated toys.

Speed Controller:-

A DC motor's speed is controlled by an electrical device known as a speed controller, which adjusts the voltage or
current supplied to the motor. The motor's rotational speed can be precisely controlled for applications that need
changeable motion.

A speed controller is an electronic device that regulates the speed of an electric motor, usually a brushless DC (BLDC),
DC, or servo motor. Pulse Width Modulation (PWM) is a technique that is frequently used to modify the amount of
power supplied to the motor. Using this technology, the controller delivers the motor a series of brief on-off pulses. By
altering the width of these pulses (the "on" time), the average voltage to the motor is changed, which causes the speed
to change. A high PWM duty cycle gives the motor more voltage and causes it to spin faster; a low PWM duty cycle
causes the speed to decrease.

To maintain precise speed and make real-time power adjustments, the speed controller in motors with feedback
systems, such servo motors, also gets information from sensors or encoders. Usually, the controller is linked to a
microcontroller that provides the required speed input, like an Arduino. Smooth acceleration, deceleration, and accurate
speed control are made possible by this setup. When motor performance and efficiency are crucial, speed controllers are
frequently used in fans, electric vehicles, robotics, drones, and industrial automation applications.
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Arduino Uno:-

A microcontroller development board called the Arduino Uno is built on top of the ATmega328P microcontroller. This
open-source electronics platform is a member of the Arduino family, which was developed to make using electronics in
multidisciplinary projects easier. "Uno" (which translates to "one" in Italian) is the original Arduino board in a series of
USB-based Arduino boards and the reference model for the Arduino platform.

A 16 MHz quartz crystal, six analog inputs, fourteen digital input/output pins (six of which can be used as PWM
outputs), a reset button, a USB connector, a power jack, and an ICSP header are all features of the Arduino Uno. The
USB cord or an external power source, such as a battery or AC-to-DC adapter, can power it.

The Arduino IDE (Integrated Development Environment) is used for programming, and it uses a simplified form of
C/C++. This simplifies things for novices, especially for professionals engaged in fast prototyping, students, and
enthusiasts. A vast library and community assistance are also included in the platform, which facilitates the integration
of parts like LEDs, motors, displays, sensors, and communication modules.

With compatibility for both serial and I*C/SPI protocols, the Arduino Uno is a flexible tool for a wide range of
electronics and automation projects, including robotics, home automation, Internet of Things devices, and more.
All things considered, the Arduino Uno is a strong yet approachable board that makes a great starting point for learning
embedded systems and hardware programming. The Arduino Uno is a well-liked microcontroller board that is based on
the ATmega328P and is used for DIY electronics and robotics projects. The fact that it has both digital and analog
input/output pins makes it ideal for reading sensors and controlling motors or other actuators.

LCD Display 16%2:-

The idea behind a liquid crystal display (LCD) is to use liquid crystals to regulate light transmission. In order to provide
light, it uses a backlight that is positioned behind the panel. There are multiple layers in the display, including a liquid
crystal layer sandwiched between two polarizing filters. The screen seems brilliant because the liquid crystals allow
light to flow through them when there is no electricity applied. The alignment of the liquid crystals shifts as voltage is
applied, blocking light and giving the appearance of darkness to the pixel. By designating which segments or pixels get
voltage, the LCD can show texts, numbers, or images.

A controller chip (such the HD44780) in character-type LCDs, like the 16x2 LCD, receives instructions from a
microcontroller and decides which characters to show on the screen. This technology's low power consumption, small
size, and excellent visibility make it widely used in digital watches, calculators, measuring devices, and embedded
systems.

Because it controls light instead of producing it, the Liquid Crystal Display (LCD) is a power-efficient display
technology frequently found in digital devices. It consists of a liquid crystal layer, electrodes, polarizing filters, and a
backlight, among other layers. The front and rear polarizing filters ensure that only precisely aligned light passes
through, while the backlight provides illumination. Organic molecules, which are the fundamental building blocks of
liquid crystals, have the ability to align or twist in response to electrical power.

The liquid crystals' normal state allows light to pass through and gives the impression that the area of the screen is
bright since they bend light to line up with the second polarizer. The crystals untwist and block light when a voltage is
applied through transparent electrodes, creating a black pixel or segment. By selectively blocking or allowing light to
pass through, the display may produce images, numbers, and letters. In traditional alphanumeric LCDs (such 16x2 or
20x4), the display is controlled by a controller integrated circuit (IC) like the HD44780, which receives input from a
microcontroller (like an Arduino or Raspberry Pi) and maps it to the relevant screen segment.

The low power consumption, small size, reliability, and excellent viewing under normal lighting conditions make LCDs
the favored choice for embedded devices. However, compared to more recent technologies like OLED or TFT, they
may have limited viewing angles and require frequent data refreshes.

IR Sensor:-

Infrared light is sent out and received by the IR sensor, which is used to measure distance or detect objects. It is widely
used in line-following robotics, obstacle detection, and proximity sensing. A basic infrared photodiode serves as the
detector, while a basic infrared LED (light emitting diode) serves as the emitter. Infrared light with the same
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wavelength as the IR LED can reach the photodiode. When infrared light hits the photodiode, the resistances and output
voltages change according to how much of the light is received.

Five basic components make up a conventional infrared detection system: an optical component, a transmission
channel, an infrared source, and infrared detectors or receivers.

Infrared sources include infrared lasers and infrared LEDs with specific wavelengths. Vacuum, atmosphere, and optical
fibers are the three medium types used in infrared transmission. To limit the spectrum response of infrared light and
focus it, optical components are utilized.

Based on their wavelengths, output power, and response time, infrared transmitters come in a variety of kinds.
Together, an IR LED and an IR photodiode—also referred to as a photo coupler or coupler—make up an infrared
sensor. LEDs that emit infrared radiation are known as infrared transmitters. The radiation that an infrared LED
generates is undetectable to the human eye, despite the fact that it looks like any other LED.

An infrared emitter's radiation is detected by infrared receivers or sensors. Photodiodes and phototransistors are the
components of infrared receivers. Only infrared energy is detected by infrared photodiodes, which sets them apart from
conventional photodiodes. Many types of infrared receivers are distinguished by their wavelength, voltage, packing,
and other characteristics. In an infrared transmitter-receiver combination, the wavelengths of the transmitter and
receiver must coincide. An IR LED serves as the emitter, while an IR photodiode serves as the detector. The IR light
produced by an IR LED is detected by the IR photodiode. How much infrared light is received affects the photodiode's
resistance and output voltage.

Weight ADC (Analog-to-Digital Converter):-

The Weight Analog-to-Digital Converter, or Weight ADC, is a crucial component when using analog weight sensors,
like load cells. Load cells produce analog voltage signals based on weight, which the ADC converts into a digital value
that may be calculated by an Arduino or other microcontroller. In addition to accurately measuring weight, this allows
the system to do tasks like inventory management and automatic sorting.

The mechanical application of force to strain. Mechanical deformation happens to the load cell when weight is applied.
Structural components known as strain gauges are attached to the load cell.

Under load, these strain gauges flex a little, changing the electrical resistance. Signal creation in analog (strain to
voltage). In a Wheatstone bridge configuration, the strain gauges are connected. The bridge becomes imbalanced as
resistance varies, producing a tiny analog voltage (mill volts). The applied weight and the voltage are exactly
proportional. Voltage to Data Conversion from Analog to Digital. It feeds the weak analog voltage into an ADC (like
the HX711). Before turning this signal to a high-resolution digital number (typically 24-bit), the ADC amplifies it. This
digital output shows how much weight was applied.

Data to Weight Microcontroller Processing. An Arduino or other microcontroller reads the digital signal. To convert the
digital result to actual weight, a calibration factor based on known weight is used. If more processing is required, the
weight is then shown.

HX-711:-

The 24-bit precision analog-to-digital converter (ADC) HX711 was created especially for force measurement devices
that use load cells and weighing scales. Electrical signals are converted from weight or force by sensors known as load
cells. These weak analog impulses are amplified and transformed into powerful digital signals by the HX711, which an
Arduino or other microcontroller can read.

Servo Motors:-

Acceleration, speed, and angular position may all be precisely controlled by servo motors thanks to their integrated
feedback and control circuitry. Applications that require precise movements, such as robotic arms and automated
systems, commonly use them.

An actuator that can precisely control linear or angular position, acceleration, and velocity is called a servomotor. It is
composed of a motor coupled to a position-feedback sensor. It also requires a fairly sophisticated controller, which is
typically a separate module designed specifically for servomotors. A servo is a type of feedback control that senses
errors and is used to enhance a system's performance. It also requires a fairly sophisticated controller, which is typically

a separate module designed specifically for servomotors.
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A servo is a type of feedback control that senses errors and is used to enhance a system's performance. Moreover, it
requires a sophisticated controller, usually a distinct module designed especially for servomotors. Servo motors are
direct current motors that allow for precise angular position control.

These are DC motors, and the gears gradually lower their speeds. Servo motors usually feature a 90° to 180° revolution
cut-off. The revolution cutoff of some servo motors is 360° or more. Servo motors, however, do not spin continuously.
They can only rotate within the predetermined angles.

Storage Boxes:-

Last but not least, storage boxes are real containers that are employed in automated systems to organize and store
resources etc. Depending on sensor input or preprogrammed instructions from a microcontroller such as the Arduino,
these boxes can be controlled by actuators or servo motors to sort, move, or distribute items. To create intelligent,
responsive automation systems, each of these components is necessary.

Figure 2 Shows That Circuit Diagram of Fruit Sorting Machine Based on Weight

16 X2 LCD

Load Cell SERVO MOTOR 1

SERVO MOTOR 2

IR Sensor

P

» Module

Figure 2:Circuit Diagram of Fruit Sorting Machine Based On Weight

The fruit sorting machine in the block diagram below works based on the weight of the object. A microcontroller called
the Arduino Uno is the brains behind the entire system. An IR sensor, a 16x2 LCD display (with an 12C module), two
servo motors, and a load cell with a HX711 amplifier module make up the system. The process begins when a fruit or
other thing is placed on the weighing platform. The object's presence is detected by an infrared sensor close to the
platform. When the sensor detects the presence of an object, it signals the Arduino Uno.

The following block diagram illustrates a fruit sorting machine that functions based on the weight of the item. The brain
of this system is the Arduino Uno microcontroller. A load cell with a HX711 amplifier module, two servo motors, an IR
sensor, and a 16x2 LCD display (with an 12C module) make up the system. The process begins when an object, such as
a fruit, is placed on the weighing platform. Near the platform, an infrared sensor detects the object's presence. When it
detects an object, the sensor signals the Arduino Uno.

The load cell's analog signal is amplified by the HX711 module before being sent as a digital signal to the Arduino
Uno. Using this signal as input, the Arduino determines the actual weight of the object. After that, the weight
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measurement is shown on a 16x2 LCD screen connected to the Arduino by an 12C module. The efficiency of setup is
increased since the I12C module reduces the number of connections between the Arduino and LCD.

Following weight determination, the Arduino compares the weight to preset threshold values entered into the code. If
an object's weight is below a specific threshold, it is deemed light. If it above the threshold, it is deemed heavy. Lighter
objects are pushed into a single bin or container by Servo Motor 1. When it detects that the thing is heavy, Servo Motor
2 pushes it into a different bin. It does this automatically each time a new item is uploaded to the platform.

The entire procedure is carried out in real time, and the findings are displayed on the LCD screen immediately. The
process works well for sorting products like fruits and is accurate and dependable for the food or agricultural industries.
The elimination of the need for manual sorting saves time and labor.

IV. RESULT AND DISCUSSION

For testing, a variety of fruits weighing between less than 100 grams and more than 200 grams were used. Fruits were
categorized by weight using the system: light (less than 100g), medium (between 100 and 200g), and heavy (more than
200g). The majority of fruits were correctly sorted by the machine into the proper groups during testing. Seven of the
eight fruit samples were correctly sorted, with an overall accuracy of 87.5%. The machine accurately recognized and
categorized mangoes, oranges, and apples according to their weight. A fruit that was not positioned correctly on the
weighing platform, however, resulted in a misreading and improper sorting. This emphasizes how crucial it is to
maintain steady and reliable fruit positioning when in use.

The servo mechanism guided the fruit to the proper bin, and the load cell precisely measured the fruit weight,
demonstrating the system's overall dependable performance. The sorting procedure was efficient enough for small to
medium-sized farming or packaging businesses, taking about 1.5 seconds per fruit. Notwithstanding its strong
performance, the system has drawbacks. Because it uses weight as the only sorting criterion, it is unable to differentiate
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between fruits of comparable weights. Furthermore, if not positioned properly, uneven or lopsided fruits could
compromise the precision of the weight reading. Consistent precision also requires regular calibration of the load cell.

A crucial constraint was discovered by the one instance of improper sorting, though: for an accurate readout, the fruit
had to be positioned centrally and steadily on the load cell. The apple was positioned slightly angled and off-center in
this case, which resulted in an unstable reading and consequent misdiagnosis. In order to guarantee consistency
throughout the weighing procedure, this problem highlights the necessity for a more safe and regulated fruit placing
device, like a funnel or cradle.

Furthermore, the system only sorts fruits solely on weight at this time, failing to take into consideration other crucial
elements such fruit kind, size, shape, maturity, or external damage. Despite the fact that they could need different
treatment or packing in practical applications, two fruits (such as an orange and an apple) that weigh the same would be
categorized under the same heading.

The equipment showed a clear potential to automate one of the most labor-intensive post-harvest handling procedures,
despite these drawbacks. It lowers human error, increases fruit classification uniformity, and may boost the
effectiveness of subsequent procedures including packing, storage, and shipping. Improvements like multi-sensor
fusion (including infrared or optical sensors) or the incorporation of computer vision systems could enable the machine
to carry out more thorough sorting based on extra fruit attributes for commercial scalability. Furthermore, predictive
sorting features in later iterations of the system might be made possible by analyzing fruit quality using artificial
intelligence or machine learning algorithms based on historical data.

V. CONCLUSION

The weight-based fruit sorting machine is a practical and affordable way to automate agricultural post-harvest
procedures. Conveyors, load cells, and microcontrollers are some of the components that enable the system to
accurately weigh each fruit and classify it. In addition to lowering the possibility of human error and manual labor, this
method increases the harvested items' market value, productivity, and consistency. The project demonstrates how
simple electrical parts and automation techniques can result in meaningful improvements in the agriculture sector,
especially for small and medium-sized farmers. Such machinery can be integrated with vision systems for more
complex sorting capabilities or customized to classify different kinds of fruits with further improvements.

This technology also makes it possible to sort fruits more quickly, which means that more fruits may be processed in
less time. It facilitates the maintenance of consistent quality grading, which is essential for packaging and fulfilling
export requirements. Additionally, the machine is versatile, making it suitable for both small-scale businesses and local
marketplaces. Real-time monitoring and data analysis may be made easier by its ability to interface with IoT or data
logging systems. This type of technology has the potential to empower farmers and transform conventional grading
methods with increased awareness and investment. All things considered, this project links automation with agriculture,
contributing to the development of smart farming.
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