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ABSTRACT:In the studies, it is identified that color plays a 

vital role in human daily life for recognition. The main 

objective is to develop a prototype which can detect different 

colors for visually challenged people. They are expected to 

be interested in the color of their cloths, the color of toys 

and the color of pictures etc. This system helps the visually 

challenged peoples to recognize the colors without the help 

of third person, so they can identify the colors 

independently. This system is implemented on Arduino 

microcontroller with android device in which 

colorRecognition can be done. After Recognition there will 

be text to speech conversion so user or visually challenged 

person can get message from the Android device with the 

help of Mobile Speaker. The project is based on both 

hardware and software. This project uses BluetoothModule 

that connects the hardware with a Mobile device. The 

software used in the project is Arduino IDE which is used 

for coding and as an interface between Arduino 

microcontroller and Mobile App.This model includes Mobile 

App with the hardware components such as Arduino 

microcontroller, Color Sensor, and Bluetooth 

Module.Arduino microcontroller tool box are used to 

implement thisproject. The proposed system works in stand-

alone mode without the necessity of PC if once programmed. 

We used the rapid prototype technique approach of a color 

object for real-time applicationsusing Arduino support 

package meant for Arduino microcontroller. 
 

Keywords –Arduino Mega 2560, TCS3200 Color Sensor, 

Bluetooth Module (HC-05), Resistors, LEDs,Arduino IDE 
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I. INTRODUCTION 

 
In this world, there are so many people who are 

visually challenged. Some people also have the 

Achromatopsia. Louis Braille invented the Braille lipi for 

the visually challenged people for the purpose of writing and 

reading the text in 19
th

 century. But this system cannot 

recognize colors. The recognition of color for an object is 

very important why because color plays a vital role in 

human daily life. Visually challenged people are expected to 

be interested in the color of their cloths, the color of fruits 

and the color of pictures etc. Because of this deficiency so 

many people faces manyproblems in their daily life. This 

color visiondeficiency may also cause the loss in their career 

opportunities like multimedia, color painting, etc. The 

people who are with Achromatopsia also face a dangerous 

situation in the railway department. Because of these 

reasons, the visually challengedpeoples are excluded from 

their related occupations. So to recognize those indicating 

colorswe need someelectronics gadget that can recognize the 

color of an object and speaks out the name of that color 

simultaneously. Although in some developedcountries they 

have designed such type ofelectronic gadgets, but this is not 

affordable to all the visually challengedpeople in India. The 

main objective of this project is to develop suchelectronic 

gadget that recognizes the object color. This will offers at 

low cost and very easy toimplement. This hardware 

equipment will be very useful for thevisually challengedand 

Achromatopsia people. For implementing this project we 

used the components such as Arduino MEGA 2560, 

TCS3200, Bluetooth module and an android mobile. 

Arduino programming and App inventor programming are 

used for implementing the process. This paper has the 

advantages as 

 Gadget is small in size 

 Low cost 

 Flexible in design 

 Power consumption is low 

 
II. LITERATURESURVEY 

 
Visually challenged people face manyproblems in their 

daily activities such asnavigation, finding objects and colors. 

Previously,many color recognition systems are approached 

indifferent ways. In [1] Jun-TeHuang, Hsiao Ping Lee, 

Chien-Hsing Chen*, Tzu Fang Sheuimplemented the 

technique for identification of color by using NOKIA smart 

mobile device. This system uses the phone camera for 

recognizing the colors. They used the color recognition 

algorithm for computing the RGB values. But they did this 

project only for three basic colors (red, green, blue).[2] Abin 

Joy, Ann Theresa Kenny, NishalGovind K R, Namitha T N, 

implemented a mobile robot vision system for tracking the 

object color. They implemented this in two stages, one is 

color recognition and the other is routing the robot. The 

frequency of particular color is given as the input to the 

microprocessor. The robot routing facilitates the robotic 

movement. They designed an effective system for the 

movement of robot using color tracking. [3] Neel 

Kabirpanthiapproached a different way that using 

microcontrollers, sensors and speech chips. In this approach 

he uses the microcontroller PIC18F2455, color sensor and 

two photodiodes. The functionality of these photo diodes 

works on the principle of reflections of light. [4] Yingli 

Tian, ShuaiYuan and Xiaodong Yang have developed 

assistiveclothing pattern recognition for visually 
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challengedpeople. In this paper they used camera, 

microphone, Bluetooth headphones and a PC as the 

hardware components. For extraction of clothing pattern 

recognition they used Random signature, Statistical 

descriptor and Scale invariant feature transform. And for 

color identification normalized color histogram is used. The 

detection of color is based on saturation (S) and intensity (I) 

of a pixel in an image. [5] Ibrahim Patel, JagdishGoudhas 

developed color recognition for blind and color blind 

people. In this approach they used CCDcamera, color 

recognition algorithm and audio device. Initially they 

capture the image with CCD camera and then identifying the 

rgb values. By using the color recognition algorithm based 

on the obtained RGB values the required color name will 

speaks out with the help of audio device. 
 

III. IMPLEMENTATION 

 
The proposed system is Real time color recognition 

of an object by using an Arduino Mega 2560, TCS3200 

Color Sensor, Bluetooth Module (HC-05) and Android 

Mobile. The main objective of this project is to recognize a 

color of an object and simultaneously speaksout the color 

name. Firstly, the program should be uploaded into the 

Arduino board which is written in the Arduino software. 

Then we need to pair the mobile app with the Bluetooth 

module. Next theobject is to be sensed withColor Sensor. 

 

The color sensor is a programmable color that 

converts light into frequency. The color sensor has 4 

LEDslights surrounded on it. When the sensor is going on 

automatically the LED lights will blink. That light is 

reflected back to the sensor then it converts the light 

intensity into frequencies. Based on the LEDs low or high 

the filters (Red, Green, and Blue) will be identified. Then 

after the obtained three filters values are transferred to a 

mobile through a Bluetooth module. The mobile app 

receives the respective filter values and displays on the 

corresponding location. By combining this three filter values 

we can obtain the color of an object and also speaks out the 

color name in the mobile speaker. 

 

The proposed system is implemented intwo steps 

 

A. Hardware Description 

B. Software Description 
 

A. HardwareDescription 

 

The Hardware system consists of Arduino MEGA 2560, 

TCS3200 color sensor, Bluetooth Module (HC-05), LEDs 

and Power supply.The below Fig.1 shows the block diagram 

of the proposed system.  

 
 

Fig.1: Block Diagram 
 

1. ArduinoMEGA2560: 
 

The Arduino Mega 2560 is a type of microcontroller 

board. It has 54 digital I/O pins. Of which 15 can be used as 

PWM outputs, 16 are analog inputs, 4 UARTs (Hardware 

serial ports), a 16 MHz crystal oscillator, a USB connection, 

a power jack, and a reset button. It contains everything 

needed to support the microcontroller.Simply connect it to a 

computer with a USB cable or power it with an AC-to-DC 

adapter or battery to get started. 

 

 
Fig.2: Arduino MEGA 2560 

 
2. TCS3200ColorSensor: 

 
The TCS3200 is a programmable color light to 

frequency converter that combines configurable silicon 

photodiodes and a current-to-frequency converter on a 

single monolithic CMOS integrated circuit. The output is a 

square wave (50% duty cycle) with frequency directly 

proportional to light intensity (irradiance). 

 
 

Fig.3: Functional Block Diagram 
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3. Bluetooth Module (HC-05): 

 
HC‐05 module is an easy to use Bluetooth SPP (Serial 

Port Protocol) module, designed for transparent wireless 

serial connection setup. Serial port Bluetooth module is fully 

qualified Bluetooth V2.0+EDR (Enhanced Data Rate) 

3Mbps Modulation with complete 2.4GHz radio transceiver 

and baseband. It uses CSR Bluecore 04‐External singlechip 

Bluetooth system withCMOS technology andwith AFH 

(Adaptive Frequency Hopping Feature). Ithas thefootprint as 

small as 12.7mmx27mm. 

 

 
 

Fig.4: Bluetooth Module (HC-05) 

 
4. PowerSupply: 

 
The Arduino Mega 2560 can be powered via the USB 

connection or with an external power supply. The power 

source is selected automatically. External (non-USB) power 

can come either from an AC-to-DC adapter or battery. The 

adapter can be connected by plugging a 2.1mm centre-

positive plug into the board's power jack. Leads from a 

battery can be inserted in the Gnd and Vin pin headers of the 

power connector. The board can operates on external supply 

of 6 to 20 volts. If supplied with less than 7V, however, the 

5V pin may supply less than five volts and the board may be 

unstable. If using more than 12V, the voltage regulator may 

overheat and damage the board. So, the recommended range 

is 7 to 12 volts. 
 

B. SoftwareDescription 

 
Software implementation of this project work uses 

Arduino software, and App inventor. Theprogramming code 

isdeveloped in Arduino Software, which supports the 

Arduino packages. The App inventor software is used to 

develop the Android apps. The color sensor is controlled by 

using the mobile app which is designed for this project. 

 

The software implementation is done in two steps 

1. Arduino Code implementation 

2. App implementation 

 

1. ArduinoCode Implementation: 

 
The Code is implemented in the Arduino software. 

Firstly, we need to initialize the integer variables that control 

the input and output pins of the sensor. Here we declare 

variables that will be used for communication with the 

mobile app. Next the communication must setup to 9600bps 

because the Bluetooth module is configured to that speed. 

Then we define the pins which are used to select the filters. 

Check whether the information is coming through serial port 

or not. Now checks the serial port data that to identify which 

color the application asks. Then different filter pins are 

configured according the table shown below. 
 

S2 S3 Photodiode Type 

L L Red 

L H Blue 

H L Clear 

H H Green 

 
Table.1: Selection Options 

 
Then after save the measured frequency value ina temporary 

variable and restrict the data frequency not to exceed 255. 

 
2. AppImplementation: 

 
The Front end of the App is shown in below fig. 

 

 
 

Fig.5: App Front end 
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Initially, we need to connect the app with Bluetooth 

module. After the connection is successful then we need to 

select the type of color mode i.e. normal color mode or led 

color mode. The normal color mode means we can keep the 

plain colors which doesn’t omits the light and the led color 

mode means that we can test different produced light colors. 

After this we can click the start button then starts detecting 

the colors and simultaneously speaks the color name. This 

process will continue till the stop buttonis clicked. Here the 

disconnect button is used for providing the disconnection 

between the app and Bluetooth module. 
 

Flow Chart: 

 
 

 

IV. EXPERIMENTAL RESULTS 
 

The Fig.6 shows the testing of Normal color. Here 

the yellow color is tested and the output of the color and 

name is showing in the mobile device with its RGB values. 
 

 
 

Fig.6: Tested in Normal Color Mode 
 

The Fig.7 is screen shot of the output in the Android phone 

which is explained in Fig.6 
 

 
 

Fig.7: Output of Normal Color Mode in Android Phone 
 

The Fig.8 shows the testing of LED color. Here the 

blue LED is tested and the output of the color and name is 

showing in the mobile device with its RGB values. 
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Fig.8: Tested in LED Color Mode 
 

The Fig.9 is screen shot of the output in the Android phone 

which is explained in Fig.8 

 

 
 

Fig.9: Output of LED Color Mode in Android Phone 

 
V. CONCLUSION 

 
In this Project, we have designed and implemented 

a Color Recognition with Speaking system using Arduino 

MEGA 2560 & Mobile App. In the previous method, they 

had designed using Raspberry pi and Mat lab to recognize 

the colors of an object. In this, we have designed a method 

to make easy to recognize the color of an object and 

simultaneously speaks the color name. This gadget works 

without the necessity of PC if once programmed, and also it 

is portable, less in weight and can be moved easilyto 

anywhere. Hence, complexity of the project can be reduced 

while compared with previous process. Testing of the color 

objects had done and also satisfied with some basic colors. 

Finally, we concluded that we have designed a project in a 

simple way. Furthermore, we can extend this project with 

some other colors. 
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