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Abstract - The Smart Object Sorting Machine is an 10T-
enabled automated system designed to classify objects
based on colour and magnetic properties. Objects placed
on a conveyor belt are detected using an IR sensor,
triggering belt movement. A colour sensor identifies the
object's colour, followed by a magnetic sensor to check
magnetism. Based on the readings, a servo motor aligns
the correct container for object deposition. All data,
including object type, sorting time, and status, is logged
and accessible remotely via mobile or laptop. The system
integrates ESP32, sensors, DC motors, servos, and loT
technologies to ensure efficient, accurate, and real-time
object sorting.[1]
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I. INTRODUCTION

The Smart Object Sorting Machine project focuses on
automating object classification using sensors, motors, and
IOT technology. Traditional sorting methods, reliant on
manual labour, are Inefficient and prone to mistakes,
particularly in large-scale industrial environments. This
project leverages modern electronics to streamline sorting by
detecting object arrival, colour, and magnetic properties, and
directing them to appropriate containers. [1]

The approach emphasizes precision, speed, and real-time
monitoring, allowing operators to track sorting operations
remotely. The integration of ESP32 as the central controller
ensures seamless communication between sensors, motors,
and loT platforms. This project is relevant to industries,
recycling plants, and laboratories seeking to optimize
workflows, reduce human dependency, and improve
productivity. By combining automation with IoT the project
demonstrates how smart systems can enhance operational
efficiency, ensure accurate sorting, and provide meaningful
data insights. [2]
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It reflects the ongoing shift towards technology mitigates
human limitations, reduces labour costs, and ensures timely
processing of large quantities of objects. Ultimately,
intelligent industrial processes, where this project exemplifies
the practical application of automation and loT for real-world
industrial challenges, emphasizing efficiency, adaptability,
and data-driven control.

Il. PROBLEM STATEMENT

Industries and recycling units face challenges in manually
sorting objects based on colour and magnetic properties.
Manual sorting is time-consuming, error-prone, and inefficient
for large-scale operations. Incorrect segregation leads to
production delays, contamination, and increased labour costs.
An automated sorting system is necessary to reduce human
intervention, improve accuracy, and enhance productivity. By
addressing these challenges, industries can achieve faster
sorting, higher precision, and real-time monitoring of object
classification. [5]

1. OBJECTIVE

The primary objective is to automate the sorting of
objects efficiently based on color and magnetic properties.
Secondary objectives include enabling real-time monitoring
and logging of sorting operations via 10T, reducing manual
labor, minimizing human error, and improving industrial
productivity. The project also aims to integrate multiple
sensors, motors, and 10T modules for synchronized operation.
Another objective is to design a system that is scalable and
adaptable for various industrial and recycling applications.
Overall, the system ensures faster, accurate, and reliable
sorting, providing a practical solution to modern automation
challenges in object classification. [8]

V. METHODOLOGY

The project was developed through a structured workflow
encompassing hardware, software, and testing phases: The
Smart Object Sorting Machine was designed with a phased
methodology to ensure accurate and efficient sorting. Initially,
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hardware components were selected based on compatibility,
reliability, and performance, including ESP32, sensors,
motors, and loT modules. Circuit design integrated power
management and motor control for safe operation. Software
was implemented for sensor reading, motor control, servo
alignment, and loT data logging. Multiple test cycles validated
system performance under different object types, sizes, and
environmental conditions. Feedback was used to calibrate
sensors, adjust timing, and improve servo alignment. This
structured approach ensured a robust, scalable, and efficient
sorting system. [3]

V. REVIEW OF LITERATURE

The proposed system works on a microcontroller which
is widely used in the industries. The system will work when
any coloured object is placed on the conveyor belt. The object
can be coloured Red, Blue, Green or a mixture of any of these
colours. A colour sensor is attached on the side of conveyor
belt for detection of the object. The colour sensor will read the
colour values in terms of RGB percentage of the object colour
and compare it with a predetermined value threshold already
programmed using the microcontroller. If the colour sensor
will find the colour to be above the threshold it will instruct
the microcontroller to activate the piston right next to the
colour sensor. The piston will now push the object into a
bucket right in front of it.

If the colour sensor reads a different value, then the set
threshold it will just pass it forward where another piston will
sort the product in another bucket. The system will become
more complex if we want to increase the number of objects
sorted based on different colours. Microcontroller has been
used to control the various operations. It is a very useful in a
wide variety of industries with the help of a microcontroller.

[6]

System block diagram of Colour Sorting Machine
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Figure 1: Block Diagram of Smart Object Sorting Machine
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A smart object sorting machine's block diagram typically
includes a sensor/vision system to identify objects, a controller
(like a microcontroller) to process data, and an actuator (such
as a robotic arm or air jet) to physically sort them. The process
starts with objects on a conveyor, which are captured by a
sensor. The sensor's data is sent to the controller, which
analyzes it and sends a command to the actuator to move the
object to its designated bin. A power supply unit provides
power to all components.

Matlab Simulink Model & obtained Result
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Figure 2: Simulink model of colour based sorting machine

Objects placed on the conveyor belt are detected by the
IR sensor, activating belt movement. The color sensor
identifies the object's color, and the magnetic sensor
determines magnetism. Based on these readings, the ESP32
controls a servo motor to align the correct container in front of
the belt. The conveyor resumes, allowing the object to drop
into the appropriate slot. Each sorting event, including object
type, detection time, and container assignment, is logged. Data
is transmitted via 10T to mobile or laptop interfaces for real-
time monitoring. The system ensures accurate, automated
sorting, reduces human intervention, and enables scalable
industrial operations. [4]

Click on the IR sensor then it sense the object and
conveyer belt will start rotate.
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Figure 4: Obtained result of sorting colour based objects

When sensor sense the object colour is green then it will
show on LCD display and virtual terminal colour green is
represent as no.2.

VI. CONCLUSION

The Smart Object Sorting Machine successfully
automates object classification with high accuracy, combining
colour and magnetic detection with loT-enabled monitoring.
The system reduces manual labour, improves operational
efficiency, and ensures safe handling. I1ts modular and scalable
design allows adaptation across industrial, recycling, and
laboratory environments. Real-time data logging and remote
accessibility demonstrate the practical benefits of integrating
automation and loT. Overall, the project showcases a reliable,
efficient, and sustainable approach to modern object sorting
challenges. [7]
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