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Abstract:- As reported by international dyslexia 

association “the phrase dysphonetic dyslexia denotes a 

learning complication which usually found in child which 

is neurological in root and distinguished by arduous in 

precise and coherent word recall and poor decrypt and 

logography skills”. Generally as a result of linguistic 

deviation of the language portion which is often effective 

compared to other analytic skills. Being educated in the 

classroom this may include difficulty in reading and it may 

impede the growth of lexicon due to poor reading. This 

may require a specific learning or teaching services to 

overcome. There are two component skills in which 

scrutinize comprehension is conceptualized like decoding 

which involves rapidly retrieving words from memory. If 

an individual able to decode words but not the meaning 

then they will not able to comprehend a text. In other case 

the individual able to identify the meaning but not able to 

decode the word and comprehend a text because many 

dyslexic children having difficulties with decoding and 

comprehending the text this does not mean that reading is 

a simple action. Embedded systems are used to make the 

dyslexic child interest in reading to improve their 

education. 
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I. INTRODUCTION 

 

Based on studies, decreased education have many 

negative impacts on children such as reduced self esteem and 

it can eventually affect the child’s job chances. Ascribable to 

decreased linguistic awareness the child has difficulty 

recognizing the phonemic segment or tone structure of a 

language. This severely affects the studying ability. Dyslexic 
child have these struggles because there is a loss in phonemic 

segment of dialect. An intercession program that mainly 

focuses on phonological apprehension is advocated for 

children with reading disability and reduced literacy skills. 

Studies show that children with dyslexia show increased 

interest in game-based learning programs. The purpose of this 

paper is to develop an LED cube to support the learning 

process of dyslexic children and substantially improve their 

education. Rather than the traditional method of training the 

child with personal speech therapist, learning using our project 

is by the child itself. 
 

 

II. BLOCK DIAGRAM 

 

Components Used – Arduino Atmega 2560, Bluetooth HC05, 

MIC Sensor, LCD, LED, Resistor, Power Supply  

 

Fig 1 Block Diagram 

 

III. DESCRIPTION 

 

 ARDUINO  

In our project, the microcontroller we are using is Arduino 

Mega 2560. This Arduino is interfaced with power source, 
LED and is connected to the parents or caretaker’s mobile 

phone via Bluetooth. It receives the input i.e. the alphabet to be 

pronounced from the child, from the parent and processes the 

information and instructs the LED cube to light up the alphabet. 

. The LED is coupled to digital pin 13. This microcontroller is 

the brain of our system and it is user friendly and cost efficient. 

This Arduino Mega 2560 is programmed using Arduino 

Software IDE without the use of external hardware 

programmer. It has a polyfuse that can be reset and protects the 

device from over current and getting short circuited. 

 

 MIC SENSOR  
IC555 amplifier is used in this system. Based on 

Bluetooth data will show to the child once the data receive child 

will pronounce the letter, mic sensor will detect the child& 

frequency once the frequency is matched automatically the 

alphabet will change. LCD will show the status. Here it is 

similar to the human hearing mechanism, in this mechanism it 

changes the vibrations of human hearing into signals, whereas 

the sensor converts the vibrations into current or voltage. In this 

sensor, the magnets are twisted onto the diaphragm. When the 
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vibrations touch the diaphragm it converts the vibrations into 

the current continuously. 

 

 BLUETOOTH  

It is used here to pair the mobile phone to Arduino mega 

and to send and encounter instructions from the origin who are 

the parents and caretakers of the Arduino 2560 controller 

inside the LED cube target. This is used to set the letters or 

numbers for a child which is coupled to Arduino mega 

controller. The type of Bluetooth used here is HC05. 

 

 LCD  

It is coupled to Arduino mega controller. The main 

purpose of the LCD is to check the letters or numbers 

displayed in the led are correctly displayed or not. LCD is also 

coupled with an I2C LCD adapter. The adapter used here is 

PCF8574. This converts the data from the Arduino into LCD 

data. 
 

 LED  

Once the alphabet receives from the parent the letter will 

be displayed through a 5*3 led cube. It has 5 horizontal rows 

and 3 vertical columns. The cube used here consists of 4 sides. 

The cube is made up of LED lights on all sides. Each side is 

made of 15 LED lights. So that it is entirely made up of 60 

LED lights. The cube setup has four sides of led layers top and 

bottom empty for wired connection. 

 

 RESISTOR 

To resist the current over the circuit, a resistor of 220 

ohms is used here. The voltage drop can be achieved by using 

the resisting element. In the element, copper wires are 

wounded onto the metallic rod and cowling paint is shrouded 

on the crust layer of the resisting element. 
 

IV. WORKING PRINCIPLE 

 

Here, we have used ARDUINO MEGA microcontroller 

which plays a major role in our system; hence the whole 

system program is stored in it. Initially 12V power supply is 

provided and the bridge rectifier is used to convert AC to DC 

Voltage. Bluetooth is used in this concept for voice interfaced 

with Arduino mic sensor used detect frequency whether child 

pronunciation is properly matched by the normal child voice 

sound frequency. Resistors are connected with each led. In 
case of high voltage it may damage the LEDs, So in order to 

avoid such damages we use resistors here. The resistor with 

the capacity of 220ohm is used. LCD used to update 

information. Visual assist device for Dyslexic Child consists 

of 5*3 LED cube. This cube is made up of 27 LEDs which is 

set out in 3 horizontally stacked surfaces with each layer 

comprises of 9 LED. 

 

The Embedded C code is used for blinking the LED 

connected with microcontroller. The component used to 

descry sound is the sound sensor. This component is typically 

used to descry the sound intensity. This module's foremost 
applications include security, monitoring and switching. The 

adjustment of the sensor can be made ease for better accuracy.  

 

A microphone is used in this sensor to provide input to 

amplifier, peak detector, and buffer. This sensor descry sound 
and transmits an o/p voltage signal to a microcontroller. 

Ensuing that, it implements the needful processing. This 

sensor can descry noise levels within DBs (decibels) at 

frequencies ranging from 3 to 6 kHz, roughly where the human 

ear is sensitive. An Android app called decibel meter is used 

to detect the sound levels. This sensor's operation is similar to 

that of human ear mechanism. Because the human ear restrain 

a diaphragm, the primary function of this diaphragm is to 

convert vibrations into signals.  

 

In contrast, this sensor makes use of a microphone. The 

purpose of this is to convert vibrations into voltage or current. 
In general, it comprises a diaphragm incorporates magnets that 

are twisted with metal wire. When sound signals strike the 

diaphragm, magnets within the sensor vibrate, and current can 

be stimulated from the coils at the same time 

 

V. CONCLUSION 

 

As a neurobiological based learning difficulty, dyslexia 

is distinguished by arduous reading, writing and pronunciation 

of words. The LED cube is designed for the child to increase 

their interest in learning and get them to pronounce the 
alphabets quickly. Child between the age of 5 to 7 are mostly 

affected with dyslexia and by using the LED cube, the child 

response to the light and pronounces the alphabet. The speech 

frequency sensor is used to measure the frequency of the each 

alphabet that is said by the child and if the frequency matches 

the programmed frequency, it moves to the next alphabet. 

Hence by using the cube, the child can learn the alphabets 

easily. 

 

REFERENCES 

 

[1]. J. Andrew, S. Henry, A. Yudhisthira, Y. Arifin, and S. D. 
Permai, “Analyzing the factors that influence learning 

experience through game based learning using visual 

novel game for learning Pancasila, vol. 157, pp. 353–359, 

2019. 

[2]. A. Pho and A. Dinscore, “Game-based learning,” Tips 

Trends, 2015. 

[3]. M. Dempsey, R. Riedel, and M. Kelly, “Serious play as a 

method for process design,” in Proc. IFIP Int. Conf. Adv. 

Prod. Manage. Syst., 2014, pp. 395–402. 

[4]. G. R. Gredler, “Snow, C.E., Burns, M.S., & Griffin, 

P.(Eds.)(1998). Preventing reading difficultiesin young 
children. Washington, DC: National Academy Press, 432 

pp., $35.95,”Psychol. Sch., vol. 39, no. 3, pp. 343–344, 

2002. 

[5]. M. Mengisidou and C. R. Marshall, “Deficient explicit 

access to phonological representations explains 

phonological fluency difficulties in Greek children with 

dyslexia and/or developmental language disorder,” Front. 

Psychol., vol. 10, 2019, Art. no. 638. 

[6]. G. S. V. Padmakar, A. Khosla, and K. Chand, 

“LearnEasy-android application as a technological 

intervention for children with dyslexia,” in Emerging 
Trends in the Diagnosis and Intervention of 

http://www.ijisrt.com/


Volume 8, Issue 3, March – 2023                               International Journal of Innovative Science and Research Technology                                                 

                                         ISSN No:-2456-2165  

 

IJISRT23MAR1288                                                            www.ijisrt.com                   1637 

Neurodevelopmental Disorders. Hershey, PA, USA: IGI 

Global, 2019, pp. 236–248. 
[7]. S. Franceschini et al., “Action video games improve 

reading abilities and visualto- auditory attentional shifting 

in English- speaking children with dyslexia,” Sci. Rep., 

vol. 7, no. 1, pp. 1–12, 2017. 

[8]. R. T. Bigueras, M. C. A. Arispe, J. O. Torio, and D. E. 

Maligat, Jr., “Mobile gamebased learning to enhance the 

reading performance of dyslexic children,” Int. J. Adv. 

Trends Comput. Sci. Eng., vol. 9, no. 1.3, pp. 332–337, 

2020. [9] P. Dade, “Encyclopedia of child behavior and 

development,” Ref. Rev., vol. 25, pp. 10–11, 2011. [10] 

British Dyslexia Association. Accessed: Oct. 2021. 

[Online]. Available: https://www.bdadyslexia.org.uk/ 
[9]. Lianyang Li, Mikel Lizarazu, Marie Lallier, Nicola 

Molinaro, and Manuel CarreirasLianyang Li, Mikel 

Lizarazu, Marie Lallier, Nicola Molinaro, and Manuel 

Carreiras, “Low Frequency Overactivation in Dyslexia: 

Evidence from Resting State Magnetoencephalography” 

[10]. Yi YUAN, Aijun Li, Yuan JIA, Prosodic Processing In 

Developmental Dyslexia: A Case Study In Standard 

Chinese, Beijing, Jianhua Hu Institute of Linguistics 

Chinese Academy of China Beijing, China. 

[11]. Daniel Gooch, Asimina Vasalou and Laura Benton, 

Exploring the use of a Gamification Platform to Support 
Students with Dyslexia, London: London Knowledge Lab 

UCL Institute of Education 23-29 Emerald Street, 

London, WC1N 3QS, United Kingdom. 

[12]. G. Eastwood, how video game AI is changing the world, 

2017. 

[13]. N.S. Jalalludin, W. Mansor, Khuan Y Lee, N.B. 

Mohamad, Selection of Symlets Wavelet Function Order 

for EEG Signal Feature Extraction in Children with 

Dyslexia, Z. Mahmoodin Medical Engineering 

Technology Section Universiti Kuala Lumpur British 

Malaysian Institute Gombak, Malaysia 

zulkiflim@unikl.edu.my. 
[14]. "A Brief History of Computing," Accessed 27 Mar 

2017, AlanTuring .net, Available: 

http://www.alanturing.net/turing_archive/pages/referenc

e%20 articles/briefhistofcomp.html. 

[15]. R. Kumar and S. Meher, A table detection method for 

PDF documents based on Convolutional Neral Networks, 

Santorimi: 12th IAPR Workshop on document analysis 

systems(DAS), 2016. 

[16]. L.HaoL.Gao Yi Z.Tang, A Table detection method for 

PDF documents based on covolutional neural 

networks2016, Santorini: 12th IAPR Workshop for PDF 
document analysis systems (DAS), 2016. 

[17]. Aisha Alsobhi, Nawaz Khan, Harjinder Rahanu, 

“Dyslexia Adaptive eLearning System Based on Multi-

Layer Architecture” in School of Sciences and 

Technologies Middlesex University London, United 

Kingdom, 2015 

[18]. Swapnil D. Badgujar1 , Gourab Talukdar2 , Omkar 

Gondhalekar3 , Mrs. S.Y. Kulkarni4, “Hand Gesture 

Recognition System” in Pune University, India, 2014. 

[19]. imgur,"imgur," 01 May 2017. [Online]. Available: 

http://i.imgur.com/TgRyzuW.jpg. 
[20]. Benesty, Jacob; Sondhi, M. M.; Huang, Yiteng, , 

"Springer Handbook of Speech Processing,", 2008 

[21]. Z.Mahmoodin, N.S. Jalalludin, W. Mansor, Khuan Y Lee, 

N.B. Mohamad, “Selection of Symlets Wavelet Function 
Order for EEG Signal Feature Extraction in Children with 

Dyslexia” in Universiti Kuala Lumpur British Malaysian 

Institute Gombak, Malaysia, 2015 

[22]. durgesh K. srivastava, 2lekha bhambhu, “data 

classification using support vector machine” in Bahal, 

Bhiwani, Haryana, India- 127028, 2009. 

[23]. Fr´ed´eric Bevilacqua, Bruno Zamborlin, Anthony 

Sypniewski, Norbert Schnell, and Fabrice Gu´edy, 

“Continuous realtime gesture following and recognition” 

in 1 Place Igor Stravinsky, 75004 Paris, France. 2010. 

 

 

 

http://www.ijisrt.com/

