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Abstract
 This paper proposes two applications to transmit and receive Morse messages con-
sisting in, for the transmitter one, reading a message written with letters by human 
and emitting the corresponding Morse sounds and, for the receiver one, receiving 
a Morse message and writing it in an understandable message for the human re-
ceiver. We focused on having the simplest possible interfaces. The final goal is that 
the transmitter application transforms correctly (without errors) the message from 
characters to sounds and that the receiver one transforms the sounds into charac-
ters, after signal extraction and processing, to write a readable message in the out-
put window.

I. INTRODUCTION
Morse code was created by Samuel Morse in 1836. It was widely used in ma-
rine and land communications with the telegraph. Nowadays it is used just as a 
backup communication mechanism during difficult communication conditions 
[4].To realise this project we used a PC with LabVIEW [2] and MatLab [3], a mi-
crophone for sound sensing, and a loud speaker for sound emitting..The project 
objective was to develop a Morse code transmitter and a Morse code receiver 
using the acoustic communication channel. The requirements for the applica-
tion were described in the project proposals.

II. ENCODER AND DECODER METHODOLOGY
The encoder and decoder are based on the Morse alphabet. The requirements 
for the Morse code timing and symbols are described in [1]. To each symbol we 
associated a value: 0 is associated to the pause between symbols, 1 to the dot, 2 
to the pause between letters, 3 to the dash and 4 to the pause between words. 
With this coding system, we created 2 arrays of constants: the first one with the 
characters and the second one with the codes of each character. Thus, the en-
coder transforms a letter into its code and the decoder realises the inverse ac-
tion.

For both cases, the transmitter and the receiver, we have developed two sub-
routines with MatLab, which  has the function of encode and decode, i.e. the 
function of changing the "text" (particularly, each letter of a text) to Morse code 
or vice versa. The main part of each application and the GUI (graphical user in-
terface) are developed in LabVIEW.

Generally, the procedure adopted has been the comparison of the input values 
(a letter or an array, 
depending on the case) with one of the two "look up tables", and then output 
the correspondent value (an array or a letter).

III. TRANSMITTER APPLICATION
To begin, the user writes his message in the Transmitter Interface. He can 
choose the duration of one unit of time (1U ~ dot), and the frequency of the 
beep sound. After pressing the play button the Transmitter Application reads 
the message character by character and associates each character to its sound 
code until the last character. This part is done with use of MatLab script in Lab-
VIEW, as mentioned in II. This coding is realized by a lookup table. It is also pos-
sible to send numbers, as well as English alphabet letters. Finally, the sounds 
corresponding to the message is emitted by the loudspeaker, using the function 
Beep.vi. The principle can be observed on the flowchart depicted in Fig. 1a. To 
stop the sending of the message, click on "Stop" and, to quit the application, 
click on "EXIT". The application has good performance, and we had no problem 
to implement it.

IV. RECEIVER APPLICATION
The Receiver Application receives the sound message thanks to the microphone. 
The user can see the amplitude of the signal in function of time plotted graphi-
cally in the application window. A band-pass filter is applicated to eliminate the 

Fig. 1 Flowchart diagrams 
(f – frequency of the output sound, U – length of 1 unit of time, i – index value, 
T/F – true/false)
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noise in the signal and have only a signal around the beep sound frequency.  The 
Morse code can be considered as ASK (Amplitude Shift Keying) signal. The signal 
is therefore demodulated as an standard ASK (rectifier, low-pass filter, treshold-
ing). In use to get rid of glitches on the beginning and end of impulses we use 
one more stage of low-pass filtration and tresholding. At the end we have only 
1 (if the signal value is higher than the expected one) and 0 (if the signal value 
is lower than the expected value). Those values are continuously concatenated 
into 1D array. The “receiving” indicator is lighting green during the message re-
ception. This reception is ended if a silence of 4s is detected by the application. 
The flowchart diagram of this application is depicted in Fig. 1b.

The next step is to decide what is dot and what dash. For this the user has to 
choose the expected duration of unit of time and the minimal length of one 
symbol, both in samples. The array is then conditioned using this information. 
The 1 and 0 are counted up and according to the length of those elements and 
using tresholding in respect to the unit of time duration. Thus produce an array 
of elements of our coding system, which was described in II. This array is then 
decoded using an reverse lookup table implemented in MatLab. If the sequence 
is not recognized, the decoder subroutine outputs @ (error character). To finish, 
the decoded message is written in the message box of the GUI. After this decod-
ing the application starts the sound sensing again. 

The GUI of both applications is shown in Fig. 2.

V. CONCLUSION
Below, it have been commented a few aspects considered important during the 
development of the project. The comments have been separated: on the one 
hand there are the transmitter (or coder) and on the other hand the receiver (or 
decoder) comments.

Transmitter:
1. It doesn’t have problems at all; it is a simple application with a good perfor-
mance.
2. The transmitter permits to select the frequency of beep tone and the speed 
of the Morse code.
 
Receiver:
1. It reacts on and can be disturbed by “noises” around the 1 kHz.
2. The receiver has no error correction. It should be a condition to be considered 
in a later improvement of the project.
3. Multiple signal filtration and thresholding was necessary to obtain good char-
acter recognition.
4. The MatLab code needs to have complete CHAR symbol sequence, if it does 
not correspond to any known sequence the output is @ (error character).
5. It is able to receive human input because of tresholding of the length of dot, 
dash and space (user needs to stay in required time uncertainty and tone fre-
quency).

The application including source codes will be available online. You can contact 
one of the authors for further information’s. It is needed to have installed Lab-
VIEW 2013 or higher, and MatLab 2013 or higher on the PC with soundcard to 
be able to run this application.
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Fig. 2 GUI of the applications (left– transmitter, right – receiver)


