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Abstract—Some physically disabled people with 

neuromuscular diseases such as amyotrophic lateral sclerosis, 

multiple sclerosis, muscular dystrophy, or other conditions that 

hinder their ability to write, type, and speak, require an assistive 

tool for purposes of augmentative and alternative communication 

in their daily lives. The proposed system is designed and 

implemented a wireless environmental control system using 

Morse code as an adapted access communication tool. Morse 

code is a method of transmitting text information as a series of on 

and off signals. These on and off signals are given from the 

switch. In Morse code by using two symbols (Dot and Dash), 

words and numbers are generated.  The generated information is 

transmitted to the Morse code decoder. Morse code decoder 

decodes the Morse code and it is transmitted to the mobile phone 

through GSM module (SIM900A) and also displays the decoded 

symbols on the LCD screen. The Verilog HDL code has been 

written for the proposed system and simulated using Xilinx ISE 

6.2i tools, and then implemented in Virtex 5 FPGA. 

Keywords— Morse code, GSM, LCD, Field programmable gate 

array (FPGA), verilog HDL. 

I.  INTRODUCTION  

The proposed system that enables physically disabled people 

with neuro muscular diseases such as amyotrophic lateral 

sclerosis, multiple sclerosis, muscular dystrophy to 

communicate with others through the mobile phone. The 

system utilizes the International Morse Code as a general 

communication medium. This system enables physically 

disabled individuals to send their requirements to others by 

using switch [4] as a input. It is technologically simply,easy 

and standard. This system will significantly improve the 

quality of life for physically disabled individuals because it 

provides new opportunities for communication. However, 

most applications are designed for normal persons, and are in 

accessible to people living with disabilities, unless extra 

adaptive tools and interfaces were designed for them. 

Consequently, a current trend in high technology production is 

to develop adaptive tools for physically disabled people to 

assist them with self learning and personal development, and 

lead more independent lives. In this system, Morse code [1], 

with an easy to operate switch input system, selected as a 

communication device for people living with disabilities. The 

Tremendous growth and innovation in present day wired and 

 wireless technologies, humans are more erected to 

innovations in wireless technologies which became a part in 

the present period of human life. The proposed system is also 

used wireless technology [7, 13] for transmitting information. 

The proposed system main objective is to providing 

communication for differently able people by using Morse 

code [3] technique. Physically disabled people should already 

have the knowledge of the Morse code, and then only they can 

transmit the Morse message to the others. Morse code is the 

method of transmitting text information as a series of ON and 

OFF signals.  It is mainly used two symbols which are dot and 

dash. By using these two symbols all alphabets are generated. 

The aim of the proposed system  is to produce a digital system 

capable of decoding Morse Code, and displaying the output as 

text on a LCD screen. Morse code message is transmitted to 

the mobile phone through GSM module (SIM900A). GSM 

technology dominates Bluetooth, ZigBee, etc., technology, 

because it is limited to certain area [2]. GSM can be accessed 

throughout the country. Now present Bluetooth, ZigBee 

Technology can be accessed only in terms of meters, but GSM 

technology can be accessed throughout the state by means of 

GSM modules (SIM900A) which are very cheap in the 

market. The proposed system designed using Verilog HDL 

and has been simulated using Xilinx ISE 6.2i tools, and then 

implemented on a Virtex 5 FPGA 

II. PROPOSED METHOD 

The physically disabled people with neuromuscular diseases 
such as amyotrophic lateral sclerosis, multiple sclerosis, 
muscular dystrophy can able to operate the switch. The 
proposed system is shown in Figure.1. The proposed system 
input is a switch on and off [5], which is given to the input of 
the Morse code. Morse decoder was designed in FPGA using 
Finite State Machine (FSM). The inputs to the FSM are DOT, 
DASH, GAP was provided by switch inputs and a manual 
clock signal. In Morse code chart each alphabet and number 
are represented by a predefined sequence of DOT and Dash. 
By giving these inputs morse message is generated. The 
generated message is  transmitted to the GSM using UART, 
through the GSM information is transmitted to the mobile 
phone [9].  The morse decoder was implemented that 
converted these state codes to the hexadecimal values required 
in order to display on the LCD screen.  
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Fig. 1. Proposed Method 

A.Morse code 

 

Morse code is a method of transmitting text information as 

a series of on-off signals, lights, clicks or tones [10, 12]. It is 

composed of a series of dots, dashes, and intervals in which 

each character entered can be translated into a predefined 

sequence of dots and dashes [11] (the elements of Morse 

code). A dot is represented as a period (“.”), while a dash is 

represented as a hyphen or minus sign (“-”). Each element, dot 

or dash, is transmitted by sending a signal for a standard 

length of time. The proposed system used click as the input 

system. The International Morse Coding encodes the ISO 

basic alphabet, some extra letters, the numerals and a small set 

of punctuation and procedural signals. Each character (letter or 

numeral) is represented by a unique sequence of dots and 

dashes. The duration of a dash is three times the duration of a 

dot. Each dot or dash is followed by a short silence, equal to 

the dot duration. The letters of a word are separated by a space 

equal to three dots (one dash). Morse code representation of 

26 alphabets and 0 to 9 numbers are shown in table 1.1 and 

table 1.2 

B. International Morse Code Charts 

TABLE 1.1 MORSE CODE REPRESENTATION 

OF NUMBERS 
 

 

             
 

 

 
 

 

 
 

 

 
 

 

 

TABLE 1.2 MORSE CODE REPRESENTATION                                                      

OF ALPHABETS 

 

 

 

 

 

 

 

C. Morse Code Decoder 

Morse code Decoder is shown in Figure.2.It takes a “Perfect” 

Morse signal, and decodes it, producing a stream of ASCII 

characters Morse code decoder [6] has three blocks 

 

1.Symboliser 

2. Converter 

3. Matcher 

 

The Symboliser will convert an incoming 1 bit signal that 

switches on an off, into a serial stream of times each time 

representing the length of time that the signal was either in the 

on or off state. These times are the interpreted as either dot, 

dashes, inter character spaces or inter word spaces by the 

converter module. Converter module converts the serial 

stream of data into serial stream of dots, dashes and spaces. 

This will probably be done by finding the “clock” of the 

Morse code signal. The rate at which the code is being sent 

[8]. The stream of symbols is then sent to the matcher which 

will output an ASCII character by matching the dots and 

dashes that arrive at its input 

 

 

 

 

 

 

 

 

 
Fig.2. Morse code decoder 

NUMBERS SYMBOLS 

0 ----- 

1 .---- 

2 ..--- 

3 ...-- 

4 ....- 

5 ..... 

6 -.... 

7 --... 

8 ---.. 

9 ----. 

ALPHABETS SYMBOLS ALPHABETS SYMBOLS 

A .- N -. 

B -... O --- 

C -.-. P .--. 

D -.. Q --.- 

E . R .-. 

F ..-. S ... 

G --. T - 

H .... U ..- 

I .. V ...- 

J .--- W .-- 

K -.- X -..- 

L .-.. Y -.-- 

M -- Z --.. 
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D. Morse Tree 

The project is to design and implement a finite state 

machine (FSM) that recognizes two specific sequences of 

applied input symbols. Taking a stream of tokens as inputs, it 

outputs valid ASCII characters that match the Morse code 

represented by the incoming tokens. The input tokens are 

pushed into a FIFO until a space token is reached. When a 

space token is reached, tokens are taken out one by one while 

traversing a binary tree. The branches in the tree are dots and 

dashes. In order for the data to have time to be put in and 

extracted from the FIFO between each operation, there is a 

one clock cycle delay. In FPGA, Morse tree is shown in 

Figure.3. is implemented by using Finite State Machine 

concept(FSM).In Finite State Machine, states are letters and a 

transition is a DOT, DASH, or GAP. At each clock pulse, 

depending on whether the key input is high or not, the FSM 

transitions to a new state. Once a transition to a new state 

occurs, a DOT or DASH or GAP is output depending on the 

previous state of the FSM. Depending upon the input, output 

letters or numbers are generated. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3. Morse Tree 

III. RESULTS AND DISCUSSION 

The Verilog    HDL code was written  for the proposed system 

using Modelsim Altera 6.4a starter Edition, simulated using 

Xilinx ISE 6.2i tool, then it is implemented on a Virtex 5 

FPGA that houses the device XC5VLX50T. Morse tree is 

implemented using FSM (Finite State Machine) by 

considering each alphabet as a  state. The simulation output of 

the morse output message generated  is shown in Figure.4. and  

Figure.5. 

 

 

Fig. 4. Simulation output of generated word 
 

 

Fig. 5. Simulation output of generated numbers 

 

Morse code  output information is transmitted to the mobile 

phone through GSM. Serial communication(RS232) is used to 

transmit the morse  information to the mobile. The simulation 

output of RS232 is shown in Figure.6. 

 

 

Fig. 6. Simulation output of serial transmission 

 

The morse message is transmitted using UART serial 

communication. The transmitted information can see in the 

hyper terminal is shown in Figure.7. 

 

DASH b

l 

E J 

I A N M 

U O R W D K G S 

H V F P L J B X C Y Z Q 

DOT 

International Journal of Pure and Applied Mathematics Special Issue

1175



 

Fig. 7. Hardware output of transmitted data 

 

The resource utilizations of the implemented proposed work in 

the FPGA are summarized in the TABLE. 2. Xilinx Virtex5 

FPGA that houses the device XC5VLX50T is used to the 

experimentation. The percentage of the resources used is also 

indicated. The RTL view of the proposed work is shown in 

Figure.8. 

 
TABLE 2. DEVICE UTILIZATION SUMMARY 

Slice Logic Utilization Used Available Utilization 

Number of Slice Registers 22 28,800 1% 

Number of Slice LUTs 38 28,800 1% 

Number used as logic 38 28,800 1% 

Number of occupied Slices 11 7,200 1% 

Number of slice register sites lost 

        to control set restrictions 
3 28,800 1% 

Number of bonded IOBs 4 480 1% 

Number of LOCed IOBs 4 4 100% 

 
 

 

 
Fig. 8. RTL view of proposed work 

 

The UART core was generated using Xilinx Core, generator 

with  baud rate of  9600, number of data bits 8 etc. The serial 

port of the GSM module was connected with the UART line 

of the FPGA board. The Morse message was sent to the 

mobile through the GSM module. The hardware setup of the 

proposed work is shown in Figure.9. 
 

 

 

 

Fig. 9.Hardware setup of the  proposed work 

By using Morse code symbols informations are generated 

which is display in LCD screen. Hardware output of LCD 

display is shown in Figure.10. 

 

 

              
 

Fig.10.Morse message displayed on the LCD screen 

 

IV. CONCLUSION 

 

Morse code has been shown to be a valuable adaptive tool for 

persons with various physical disabilities and other afflictions 

that worsen with time and can cause a user’s ability to write, 

type, and speak to be progressively lost. This proposed system 

provides an excellent assistive tool for communication.  Morse 

message for transmission of alphanumeric information with 

which each character can be translated into a predefined 

sequence of dots and dashes. The simulation result shows the 

Morse ouput message through Modelsim Altera 6.4a Starter 

Edition and the implementation is done by Virtex 5 FPGA Kit 

It is a simple and versatile technique for sending of text 

messages, using wireless media. By using GSM module 

Morse output information is transmitted to the mobile phone 

and also  Morse message  is displayed on LCD screen.  
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