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The app was designed for the Android operating system. The different 
sections of  the app were developed in Android Studio, where the necessary 
tools for app development were available. The design of  the app was 
visually simple, leaving more programming time to focus on developing the 
transmission and input. The primary features planned were transmission 
and interpretation of  letters in the English language through the use of  
Morse code. The two sections of  the application contained these two 
features. Transmission was set to a frequency of  1175 Hz (approximately 
D6 in pitch). The programming took the message, converted the letters to 
their Morse code counterparts, then transmitted the information using the 
device’s speakers. Interpretation was done with the use of  the device’s 
microphone. The data received was analyzed to determine if  a continuous 
wave of  Morse code was present, then the program determined which 
letter best matched the received stream of  dits and dahs. The program 
either analyzed the amplitude or the frequency, depending on the mode 
chosen, to determine the English message of  the received signal.

Testing was focused on the accuracy of  the app’s interpretation of  
input. Two mobile devices that ran the Android operating system had the 
application downloaded onto each of  them and were placed at opposite 
ends of  a room 4 meters apart from each other. The designated transmitter 
device played a predetermined message while the second device (the 
designated receiver) attempted to interpret the message. The same message 
was sent and received twice for frequency interpretation and twice for 
amplitude interpretation. The purpose of  this test was to ensure app 
accuracy for both types of  interpretation. Additionally, this testing was 
done to determine if  the application was functional and could transmit a 
phrase in Morse code across a room using either interpretation method.

With a p-value of  0.775, the Mann-Whitney test indicated that there was 
no significant difference between the medians of  the sets of  amplitude 
(median = 0.9861) and frequency data (median = 0.9891). The difference in 
median accuracy between the two groups was 0.0000, with a 95% 
confidence interval ranging from −0.0164 to 0.0082.

A fully functional application was created as a tool for Morse code 
communication through sound. The planned primary features were 
included and the testing concluded that the app could successfully transmit 
English words and phrases across a room. The application was found to be 
slightly more accurate when using frequency as the method of  
interpretation, but both methods were accurate enough to understand the 
message. However, the tested frequency was limited to only one frequency 
that was well within the limit of  both the speakers and the microphone. 
Further testing could be pursued regarding other frequencies. Several steps 
could be taken to further improve the application as well, regarding 
additional features. Features could include further customization of  a 
message (such as a tag unique to the user), customization of  frequency 
(assuming both the transmitting and receiving devices were set to the same 
frequency), or to include more characters beyond the standard Latin type 
letters (for example, the ñ character in Spanish or Cyrillic characters). 
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The application successfully transmitted the test messages across the 
room with varying accuracies. At least a portion of  each message was 
found to be correct. However, the shorter messages were more difficult for 
the program to interpret as there was less information to work with. 
Despite the inaccuracies, the program was sufficiently accurate when 
working with either type of  interpretation. The accuracy was slightly higher 
when frequency was the selected form of  interpretation than when 
amplitude was the selected form (Graph 1).

Figure 1 (above): A screenshot of  the 
transmission page of  the application.

Figure 2 (above): A screenshot of  the 
interpretation page of  the application.

Graph 1: The accuracy was obtained by 
dividing the measured number of  
correct components by the number of  
needed components in a word or phrase, 
making a value of  1 a 100% accuracy on 
the receiving device. These components 
were made of  the separate dits and dahs 
of  Morse code. The frequency type of  
interpretation was found to have a 
slightly higher median than amplitude; 
however, the frequency testing group 
had an outlier at an accuracy of  0.833, 
as marked in the graph.

Morse code was once used in times of  war for secret messages 
containing vital information and was the standard for quickly 
communicating personal information across great distances, using a 
continuous wave with shorts (dits) and longs (dahs). However, Morse code 
is neither significant nor viable in modern communication and has faded to 
an aged relic in the time of  near-instant worldwide communication from 
the internet and her many connections. The purpose of  this project was to 
create a tool that could interpret Morse code signals of  two origins: those 
of  a device, and those created by humans. In addition to correctly 
interpreting a Morse code input, the goal of  the project was to also create 
an application that was capable of  establishing both the communicator and 
receiver in a transmission of  Morse code. Although this project was 
focused on communication through Morse code, a malicious user would be 
capable of  using alternate methods of  communication described as covert 
channels, in particular on mobile devices where there are a plethora of  
sensors available for use (Schlegel et al., 2011) These covert channels are 
typically unobserved and represent a potential danger if  left unchecked. If  
the application created in this project was altered to create a malicious 
application capable of  transmitting information at an ultrasonic frequency 
in Morse code (similar to a frequency key shift of  information at a higher 
frequency), the program could be used to secretly obtain information from 
of  a mobile device (Deshotels, 2014). This project aimed to determine if  
there was a difference between frequency and amplitude in such scenarios, 
and if  frequency was a viable method of  covert communication.
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