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1 INTRODUCTION

Color sorting machines find indispensable applications across various industries, from
food processing to recycling and manufacturing. The ability to automate the sorting pro-
cess based on color greatly enhances efficiency, accuracy, and throughput, making it a
crucial component in modern production lines. This project endeavors to design and im-
plement a cost-effective and scalable color sorting machine using readily available com-
ponents and Arduino microcontroller technology.

With the proliferation of automation and robotics, the demand for intelligent sorting so-
lutions has surged. Traditional methods of manual sorting are not only labor-intensive
but also prone to errors and inconsistencies. By harnessing the power of electronics and
programming, this project seeks to address these challenges by developing a robust and
versatile color sorting machine capable of accurately identifying and segregating objects
based on their colors.

The project’s significance lies not only in its immediate applicability but also in its poten-
tial to inspire innovation and spark interest in STEM (Science, Technology, Engineering,
and Mathematics) fields, particularly among students and enthusiasts. By demystifying
complex concepts through hands-on experimentation and practical implementation, the
project aims to cultivate a deeper understanding of key engineering principles and foster
a culture of creativity and problem-solving.

Moreover, the accessibility and affordability of the proposed solution make it an ideal ed-
ucational tool for schools, colleges, and community centers, offering a tangible platform
for learning and exploration. By providing a tangible link between theory and practice,
the project encourages participants to think critically, collaborate effectively, and explore
new possibilities, thereby nurturing a generation of skilled professionals and innovators
poised to tackle real-world challenges.
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2 Components Used

• Arduino Uno microcontroller

• DC motor

• Relay switch

• Color sensor (TCS3200)

• Crank mechanism

• Jumper wires

• Breadboard

• Power source (battery or power adapter)

• Objects to be sorted (colored discs, balls, etc.)
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3 Working Principle

The color sorting machine operates on a sophisticated yet intuitive principle, combining
advanced color detection technology with precise actuation mechanisms to achieve effi-
cient and accurate sorting. At its core, the machine relies on the seamless integration of
multiple components, each playing a vital role in the sorting process.

The primary component responsible for initiating the sorting process is the color sen-
sor, specifically the TCS3200 sensor, renowned for its high precision and reliability.
Positioned strategically within the machine’s framework, the color sensor serves as the
frontline detector, scanning and analyzing the color composition of each object passing
through its detection zone.

Upon detecting an object, the color sensor swiftly captures its color information, utilizing
its array of light-sensitive elements to discern the subtlest variations in hue, saturation,
and intensity. This raw color data is then transmitted to the central processing unit, the
Arduino Uno microcontroller, for further analysis and decision-making.

Equipped with a pre-programmed algorithm designed to interpret color data and exe-
cute corresponding actions, the Arduino serves as the brain of the sorting operation, or-
chestrating a series of precise maneuvers based on the color information received. Upon
receiving input from the color sensor, the Arduino promptly evaluates the detected color
against predefined sorting criteria, determining the appropriate course of action.

The next critical component in the sorting process is the DC motor, coupled with a relay
switch to facilitate seamless control and actuation. Upon receiving the command from
the Arduino, the relay switch swiftly activates the DC motor, initiating a meticulously
calibrated sequence of rotational movements.

However, the rotational motion of the DC motor alone is insufficient for the sorting task
at hand. To convert this rotational motion into the linear motion required for sorting,
the machine employs a carefully engineered crank mechanism, meticulously designed to
translate rotational force into precise linear displacement.

As the DC motor springs into action, the crank mechanism springs to life, harnessing
the rotational energy and transforming it into a controlled linear motion. This linear mo-
tion, characterized by its smooth and precise trajectory, guides the sorted object towards
its designated bin with unparalleled accuracy.
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4 Arduino Code

// Include necessary libraries

#include <Wire.h>

#include <Adafruit_TCS3200.h>

// Define pins for color sensor

#define S0 2

#define S1 3

#define S2 4

#define S3 5

#define OUT 6

// Create instance of Adafruit_TCS3200 class

Adafruit_TCS3200 tcs = Adafruit_TCS3200(TCS3200_LED_ON, S0, S1, S2, S3, OUT);

void setup() {

// Initialize serial communication

Serial.begin(9600);

// Initialize color sensor

tcs.begin();

}

void loop() {

// Read RGB values

uint16_t red, green, blue;

tcs.getRawData(&red, &green, &blue);

// Print RGB values

Serial.print("R: "); Serial.print(red);

Serial.print(" G: "); Serial.print(green);

Serial.print(" B: "); Serial.println(blue);

// Delay for readability

delay(500);

}
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5 Further Enhancement

1. Implement a User Interface: Introducing a user interface (UI) can greatly im-
prove the machine’s usability and functionality. By incorporating a touchscreen
or keypad interface, operators can have better control over the sorting process, al-
lowing them to adjust parameters, select sorting criteria, and monitor system status
in real-time. Additionally, a graphical user interface (GUI) could provide visual
feedback and statistical analysis of sorting results, enhancing user experience and
decision-making.

2. Integrate Multiple Sensors: While the TCS3200 color sensor offers reliable color
detection capabilities, integrating additional sensors can further enhance color de-
tection accuracy and robustness. By combining multiple sensors, such as RGB
color sensors or spectrophotometers, the machine can capture a broader spectrum
of color information and mitigate the effects of ambient lighting and environmental
variations. This multisensory approach can improve sorting accuracy, especially for
objects with subtle color differences or under challenging conditions.

3. Enhance Sorting Speed and Efficiency: Optimizing the mechanical components
of the sorting machine can significantly improve sorting speed and efficiency. Fine-
tuning the crank mechanism, motor speed, and conveyor system can minimize sort-
ing cycle times and increase throughput without compromising accuracy. Addi-
tionally, exploring advanced motion control algorithms and feedback mechanisms
can ensure smooth and precise movement of objects, reducing sorting errors and
enhancing overall performance.

4. Implement Object Recognition and Classification: Beyond color sorting, incor-
porating object recognition and classification capabilities can expand the machine’s
versatility and applicability. By leveraging computer vision techniques and ma-
chine learning algorithms, the machine can identify and categorize objects based
on shape, size, texture, and other visual features. This enables the sorting of com-
plex objects with multiple attributes, opening up new possibilities for automated
sorting in diverse industries.

5. Explore Wireless Connectivity and IoT Integration: Embracing wireless con-
nectivity and Internet of Things (IoT) integration can streamline data management,
remote monitoring, and system integration. By connecting the color sorting ma-
chine to a network or cloud platform, operators can remotely monitor sorting op-
erations, receive real-time alerts, and access performance analytics from anywhere.
Furthermore, leveraging IoT capabilities enables seamless integration with other
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smart devices and production systems, facilitating workflow automation and data-
driven decision-making.
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