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Abstract— In many packaging industries, colour object 

counting and sorting is the major task that needs to be done 

at final dispatch section. Manual sorting is the tradition 

approach that preferred by industries. In this approach, visual 

inspection performed by human operators. This traditional 

approach is tedious, time consuming, slow and non-

consistent. Therefore the efforts are made to design and 

implementation of automatic technique to determine colour. 

of object, colour based object counting and sorting using 

image processing technique. Colour is the most common 

feature to distinguish between objects, sorting, recognizing 

and tracking. Generally colour sensor is put in the 

workspace to detect the colour of the object. This 

technology can be used in material handling in logistics and 

packaging industry where the object moving through a 

conveyer belt can be separated using a colour sensor 
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I. INTRODUCTION 

Sorting of products is a very difficult industrial process. 

Continuous manual sorting creates consistency issues. This 

project describes a working prototype designed for 

automatic sorting of objects based on the colour. TCS230 

sensor is used to detect the colour of the product and the 

Arduino Uno and MATLAB are used to control the overall 

process. The identification of the colour is based on the 

frequency analysis of the output of TCS230 sensor. Two 

conveyor belts are used, each controlled by separate DC 

motors. The first belt is for placing the product to be 

analysed by the colour sensor, and the second belt is for 

moving the container, having separated compartments, in 

order to separate the products. The experimental results 

promise that the prototype will fulfil the needs for higher 

production and precise quality in the field of automation. 

Machines can perform highly repetitive tasks better 

than humans. Worker fatigue on assembly lines can result in 

reduced performance, and cause challenges in maintaining 

product quality. An employee who has been performing an 

inspection task over and over again may eventually fail to 

recognize the colour of product. Automating many of the 

tasks in the industries may help to improve the efficiency of 

manufacturing system. The purpose of this model is to 

design and implement a system which automatically 

separates products based on their colour. This machine 

consists of conveyor belt, colour sensor, and dc motor, 

Servo motor, Arduino Uno uno, MATLAB software.  

II. EXISTING SYSTEM 

 In the existing system the objects are sorted manually 

mostly by human beings. 

 This creates a tendency for human errors to come into 

account and thus result in the work going wrong. 

 If objects or parts in industries are not sorted correctly 

then there is a high chance of huge chaos and the final 

product being defective. 

III. PROPOSED SYSTEMS 

The disadvantages of existing systems can be overcome 

using the proposal systems.  

 In the proposed system a colour sensor will be 

mounted on top of the conveyor belt along with a 

proper support. 

 The colour sensor will detect the colour of the object 

based on the frequency and will send this information 

to Matlab. 

 This will help to keep track of the objects of a 

particular colour and also record when they were 

detected. 

IV. TECHNICAL OVERVIEW 

A. Diagram 

 
Fig. 1: Diagrammatic representation  

The main objective of the system being developed 

is to detect the object which is coming from the conveyor 

belt with the help of a TCS230 colour sensor and sort the 

object based on their colour. The conveyor belt is being 

driven by a motor which is connected to the Arduino Uno 

via a driver as the voltage required by the motor is more 

than what the Arduino Uno can provide. The frequency of 

colour which is detected by the colour sensor is sent to the 

Arduino Uno which in turn tells if the object has to be 

separated or not based on the programming done in the 

Arduino Uno software installed on the computer. The GUI 

is developed with the help of Matlab in order to display the 

object detected and sorted. Thus Matlab plays a key role 

over here. Some LED’s are mounted upon the Arduino Uno 

which will blink according to their respective colours when 

the object of that colour is detected. 
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V. DESIGN OF THE SYSTEM 

Design of the system will include: 

1) Arduino Uno: The Arduino Uno is a microcontroller 

board based on the ATmega328 (datasheet). It has 14 

digital input/output pins (of which 6 can be used as 

PWM outputs), 6 analog inputs, a 16 MHz crystal 

oscillator, a USB connection, a power jack, an ICSP 

header, and a reset button. 

2) Colour Sensor: The Colour Sensor is a complete colour 

detector. It consists of a TAOS TCS3200 RGB sensor 

chip and 4 white LEDs. It can detect and measure a 

nearly limitless range of visible colours to a certain 

degree. 

3) Dc Motor: A DC motor is any of a class of rotary 

electrical machines that converts direct current 

electrical power into mechanical power. The most 

common types rely on the forces produced by magnetic 

fields. Nearly all types of DC motors have some 

internal mechanism, either electromechanical or 

electronic, to periodically change the direction of 

current flow in part of the motor. 

4) Motor Driver: A motor driver is a little current 

amplifier; the function of motor drivers is to take a 

low-current control signal and then turn it into a 

higher-current signal that can drive a motor. 

5) Matlab: MATLAB (matrix laboratory) is a multi-

paradigm numerical computing environment and 

fourth-generation programming language. A 

proprietary programming language developed by 

MathWorks, MATLAB allows matrix manipulations, 

plotting of functions and data, implementation of 

algorithms, creation of user interfaces, and interfacing 

with programs written in other languages, including C, 

C++, C#, Java, Fortran and Python. 

VI. TECHNOLOGY USED 

A. Why Matlab Instead of VB? 

 Code written in this language is easily readable. 

 Matlab has more features as compared to Visual Basic. 

 This language excels at concurrency as compared to 

Visual Basic. 

 Matlab has a good Library Distribution mechanism as 

compared to Visual Basic. 

 Matlab is very suitable for Real Time Applications. 

 Matlab ha a wide range of built in Pre- Written codes 

which make the task of coding less difficult and time 

saving. 

 
Fig. 2: Matlab Software 

VII. ADVANTAGES OF MATLAB 

 Matlab is a user friendly and easily understandable 

language. 

 Codes written in this language tends to be very 

reliable. 

 Matlab is very useful for numeric and scientific 

computing. 

 Its basic data element is the matrix. A simple integer is 

considered a matrix of one row and one column.  

 Vectorized operations. 

 The graphical output is optimized for interaction. 

 Matlab's functionality can be greatly expanded by the 

addition of toolboxes. 

 A very large (and growing) database of built-in 

algorithms for image processing and computer vision 

applications 

 MATLAB allows you to test algorithms immediately 

without recompilation. You can type something at the 

command line or execute a section in the editor and 

immediately see the results, greatly facilitating 

algorithm development. 

 The MATLAB Desktop environment, which allows 

you to work interactively with your data, helps you to 

keep track of files and variables, and simplifies 

common programming/debugging tasks 

 The ability to read in a wide variety of both common 

and domain-specific image formats. 

 The ability to call external libraries, such as OpenCV. 

VIII. HISTORY OF MATLAB 

Cleve Moler, the chairman of the computer science 

department at the University of New Mexico, started 

developing MATLAB in the late 1970s. He designed it to 

give his student’s access to LINPACK and EISPACK 

without them having to learn Fortran. It soon spread to other 

universities and found a strong audience within the applied 

mathematics community. Jack Little, an engineer, was 

exposed to it during a visit Moler made to Stanford 

University in 1983. Recognizing its commercial potential, 

he joined with Moler and Steve Bangert. They rewrote 

MATLAB in C and founded Math Works in 1984 to 

continue its development. These rewritten libraries were 

known as JACKPAC. In 2000, MATLAB was rewritten to 

use a newer set of libraries for matrix manipulation, 

LAPACK. 

MATLAB was first adopted by researchers and 

practitioners in control engineering, Little's specialty, but 

quickly spread to many other domains. It is now also used in 

education, in particular the teaching of linear 

algebra, numerical analysis, and is popular amongst 

scientists involved in image processing. 

IX. MATLAB FEATURES 

 High-level language for scientific and engineering 

computing. 

 Desktop environment tuned for iterative exploration, 

design, and problem-solving. 

 Graphics for visualizing data and tools for creating 

custom plots. 

https://en.wikipedia.org/wiki/Control_engineering
https://en.wikipedia.org/wiki/Linear_algebra
https://en.wikipedia.org/wiki/Linear_algebra
https://en.wikipedia.org/wiki/Numerical_analysis
https://en.wikipedia.org/wiki/Image_processing
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 Apps for curve fitting, data classification, signal 

analysis, and many other domain-specific tasks. 

 Add-on toolboxes for a wide range of engineering and 

scientific applications. 

 Tools for building applications with custom user 

interfaces. 

 Interfaces to C/C++, Java®, .NET, Python®, SQL, 

Hadoop®, and Microsoft® Excel® 

 Royalty-free deployment options for sharing 

MATLAB programs with end users 

X. REQUIREMENT ANALYSIS 

A. Feasibility Study 

The feasibility study plays a major role in the analysis of the 

system. The very decision of the system analyst, to design a 

particular system depends whether the system is feasible or 

not. Hence, the feasibility study forms the very basic of the 

system. 

The feasibility study can be categorized into:  

1) Technical Feasibility 

It has been determined that the technology required for the 

planned system is accessible which this technology may be 

integrated into the appliance. 

Technical analysis has conjointly evaluated the 

present system to seek out that it can't be upgraded keep 

with the user’s wants. Hence, we'd like to make a complete 

new system that caters to the particular wants of the user. 

The tip user may be equipped with the pre-mentioned 

hardware and code necessities.  

2) Operational Feasibility 

There are two aspects of operational feasibility for the 

system. One aspect is that of technical performance and 

other is of acceptance. 

It has been determined that the system can provide 

correct and timely data required for the end user needs. Also 

it has been determined that the system will be accepted by 

both users with and without technical knowledge.  

3) Economic Feasibility 

The economic practicableness of the system is principally 

involved with its money aspects. It determines whether or 

not the project is economically possible.  

As the hardware and computer code are already out 

there simply within the market, no more investment is to be 

created therein direction, the sole price concerned is that of 

implementing the system. The side system uses matlab that 

is freely out there. The backend is built in c coding that the 

is made out there with straightforward efforts and lower 

price.  

XI. MATLAB INTEGRATES WORKFLOWS 

Major engineering and scientific challenges require broad 

coordination to take ideas to implementation. Every handoff 

along the way adds errors and delays. 

MATLAB automates the entire path from research 

through production. You can: 

 Build and package custom MATLAB apps and 

toolboxes to share with other MATLAB users. 

 Create standalone executables to share with others who 

do not have MATLAB. 

 Integrate with C/C++, Java, .NET, and Python. Call 

those languages directly from MATLAB, or package 

MATLAB algorithms and applications for deployment 

within web, enterprise, and production systems. 

 Convert MATLAB algorithms to C, HDL, and PLC 

code to run on embedded devices. 

 Deploy MATLAB code to run on production Hadoop 

systems. 

MATLAB is also a key part of Model-Based 

Design, which is used for multi domain simulation, physical 

and discrete-event simulation, and verification and code 

generation. 

Explore Simulink, Simscape™, and Stateflow® to learn 

more about Model-Based Design. 

XII. HARDWARE AND SOFTWARE REQUIREMENT 

A. Hardware Requirement  

 Arduino Uno 

 Conveyer belt 

 Power supply  

 TCS230 colour sensor 

 Dc motor 

 Servo motor 

B. Software Requirement  

 Matlab 

XIII. CONCLUSION 

The conclusions drawn from results given by algorithms 

used for automatic colour object counting and sorting  in 

prototype system design to implement automation in 

automatic technique to determine colour of object ,object 

count and sort object based on colour  using image 

processing approach are as follows,   

 An approach for object colour detection, count 

calculation and object sorting has been implemented. 

 Implemented system gives accurate result for purely 

Red, Green and blue coloured objects.   

 With some software changes this system can be used 

for different shades of basic specified colour.   

 Due to use of automation in colour determination and 

count calculation process, manual efforts are reduced 

which leads to improving accuracy as well as saves 

money and time.  
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