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Abstract 

Real time Morse Code Communication App is an application focused on Morse Code 

emission and reception in light. Our goal of the project is to implement this application in 

Android devices. 

 

In this report, we will go through the whole process related to our interesting project. A table 

of content will guide us to each individual part of this report. At the beginning, Introduction 

part gives a rough idea about why we do this project and what our objectives are. We did 

some research on the Morse code and the main technology OpenCV used in this project. 

Some key concepts are explained so that we can understand all the things in a reasonable way. 

Then we present our design and implementation of the application. Some special functions 

usage and realization process accompanied with some pictures helping explain in a detail way. 

Testing is always necessary in any project. In the following Experiment and Testing part, we 

present how we find problems, solve problems and improve our applicationôs performance. 

Finally, in the conclusion part, we show how we implement our application step by step. In 

the implementation process, we found that there still exist some limitations in our application, 

so we give an overview to these limitations and express our expectations in future 

development in the end. 
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Chapter 1: Introduction  

1.1  Background 

Morse code is a method of transmitting text information as a series of on-off tones, lights, or 

clicks that can be directly understood by a skilled listener or observer without special 

equipment. It is initially invented by Samuel Finley Breese Morse in 1937. And it has been in 

use for more than 160 yearsðlonger than any other electrical coding system. What is called 

Morse code today is actually somewhat different from what was originally developed by Vail 

and Morse. After some changes, International Morse Code was standardized at the 

International Telegraphy Congress in 1865 in Paris, and was later made the standard by 

the International Telecommunication Union (ITU). International Morse code today is most 

popular among amateur radio operators 
[1]

. 

 

Morse code is useful in many fields, such as radio navigation, amateur radio, warship, the 

signal lamp included in a submarine periscope and so on. Besides, Morse code has been 

employed as an assistive technology, helping people with different native languages or 

people with a variety of disabilities to communicate. For the general public, an important 

application is signaling for help through SOS, ñĿĿĿð ð ð ĿĿĿò. This can be sent by many 

ways: keying a radio on and off, flashing a mirror, toggling a flashlight and similar methods. 

http://en.wikipedia.org/wiki/Electrical
http://en.wikipedia.org/wiki/International_Telecommunication_Union
http://en.wikipedia.org/wiki/Amateur_radio
http://en.wikipedia.org/wiki/Disability


Final Year Project 2013-2014   

LYU1305 Real-Time Morse Code Communication App Fall 2013 

Department of Computer Science and Engineering, CUHK 

 
7 

This will be very useful especially when you are in wild and your phone is out of power or no 

signal. 

 

 

1.2  Motivation  

Nowadays, there are many kinds of Android Apps of Morse Code in the android market. 

Here are some examples: 

 

Morse Code Trainer 
[2]

: 

This is an app helping users to learn Morse Code. One can choose either 

transmitting or receiving mode to practice corresponding skill and 

receive the performing feedback immediately. It includes the functions 

of letter training (both transmitting and receiving), word training (only transmitting), free 

mode, speed adjusting (WPM), sound effects adjusting and electronic handbook.  
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Morse Code Translator 
[3]

: 

This is an app allowing users to send short flashlight text messages 

using the International Morse Code.  

The apps includes the features that the flashlight can transmits short 

messages of lights (Morse Code); there are some template stored in the database for 

emergencies. For example, SOS; allowing users to save new messages; changing frequency 

of the transmitted signal.  

 

Simple Morse Code Translator 
[4]

: 

This app allows users to input any text by keyboard or voice or select a 

commonly transmitted word or phrase. The app translates the received 

message and broadcast the translated text via camera flash.  

 

 

 

SMS2CW - Convert to Morse Code 
[5]

: 

This is an app to convert incoming SMS or TXT messages into audible 

Morse Code. Once the user enable it and set the options, it will 

intercept incoming text messages and beep them out in Morse Code.  
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In summary, present Morse code apps in Android market mainly includes the following 

features: 

 ̧ Helping users to learn Morse code; 

 ̧ Allowing users to type Morse code; 

 ̧ Encoding and Decoding between text message and Morse code (dot and dash); 

 ̧ Decoding audible Morse code (beeps) to text message; 

 ̧ Play Morse code with audible messages (beeps); 

 ̧ Play Morse code with flashlight. 

 

However, we didnôt find an app that can receive a light message and decode it to a text 

message. Therefore, in addition to encoding Morse code by light sequences, we consider 

developing an android app to decode the Morse code generated by light. This will be very 

useful when you are in a disaster, in wild with a power-off cellphone or in other similar 

situation and you want to ask for help (sending ñSOSò signal). Furthermore, in some movies, 

there will sometimes appear some Morse code message generated by light. For entertainment, 

if we can decode those Morse code ourselves, that would be very interesting. 
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1.3  Objectives 

In our final year project, we are going to study the Morse Code, android programming, image 

processing, computer vision, real-time processing and develop a Real-time Morse Code 

Communication App for Android mobile device. The video camera of the Android mobile 

device is used to capture the flash light of another Android mobile device and decode the 

Morse code light pattern through the recognition of the image sequences. 

 

Therefore, in our final year project, we want to achieve following objectives: 

 ̧ Encoding Morse code and displaying it by flashlight; 

 ̧ Decoding Morse code of light pattern; 

 ̧ Allowing users to change transmission rates; 

 ̧ The decoding part can decode messages with any transmission rate in some range. 

 ̧ Storing some template in a database for convenience and in case of emergency, for 

example, SOS. 

 ̧ Allowing users to save their words or sentences frequently used to the template 

database. 

 ̧ Implement the bi-directional communication in the standard way. 
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1.4  Development Environment 

Development platform: Windows 7 

Application platform: Android OS 

Development tool: Eclipse 

Programming language: Java 

Open source library: OpenCV 

Encoding testing device: SAMSUNG GALAXY S4 

Decoding testing device: SAMSUNG GALAXY S3 
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Chapter 2: Morse Code 
[6]

 

2.1  Overview 

At the beginning of this report, weôve already had a rough idea about what Morse code is and 

what Morse code can do. Here we introduce the mechanism of Morse code in detail, like 

what Morse code is composed of and how it works. International Morse code will be 

introduced and used here. 

 

 

2.2  Coding Rule 

 International Morse code is composed of five elements: 

1) Short mark, dot or ñditò (ǒ) which is one time unit long. 

2) Longer mark, dash or ñdahò (   ) which is three times units long. 

3) Inter-element gap between the dots and dashes within a character which is one dotôs 

duration (one unit long).  

4) Short gap between letters which is three times units long. 

5) Medium gap between words which is seven times units long. 

  



Final Year Project 2013-2014   

LYU1305 Real-Time Morse Code Communication App Fall 2013 

Department of Computer Science and Engineering, CUHK 

 
13 

2.3  Symbol Representation 

2.3.1 Letters 

Character Code Character Code Character Code 

A ǒ J ǒ S ǒǒǒ 

B    ǒǒǒ K    ǒ T  

C    ǒ    ǒ L ǒ    ǒǒ U ǒǒ 

D    ǒǒ M  V ǒǒǒ 

E ǒ N    ǒ W ǒ 

F ǒǒ    ǒ O  X    ǒǒ 

G        ǒ P ǒ       ǒ Y    ǒ 

H ǒǒǒǒ Q        ǒ Z       ǒǒ 

I ǒǒ R ǒ    ǒ   

 

2.3.2 Numbers 

Character Code Character Code 

0  5 ǒǒǒǒǒ 

1 ǒ 6    ǒǒǒǒ 

2 ǒǒ 7       ǒǒǒ 

3 ǒǒǒ  8           ǒǒ 

4 ǒǒǒǒ 9              ǒ 

 

2.3.3 Punctuation 

Character Code Character Code 

Period [.] ǒ    ǒ    ǒ Colon [:]           ǒǒǒ 

Comma [,]        ǒǒ Semicolon [;]    ǒ    ǒ    ǒ 

Question mark [?] ǒǒ        ǒǒ Double dash [=]    ǒǒǒ 

Apostrophe [ó] ǒ              ǒ Plus [+] ǒ    ǒ    ǒ 

Exclamation mark 

[!]  

   ǒ    ǒ Hyphen, Minus 

[-] 

   ǒǒǒǒ 

Slash [/]    ǒǒ    ǒ Underscore [_] ǒǒ       ǒ 

Parenthesis open [(]    ǒ       ǒ Quotation mark 

[ñ] 

ǒ    ǒǒ    ǒ 

Parenthesis close [)]    ǒ       ǒ  Dollar sign [$] ǒǒǒ    ǒǒ 

Ampersand [&] ǒ    ǒǒǒ At sign [@] ǒ       ǒ    ǒ 
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2.4  Speeds 

An operator must choose two speeds when sending a message in Morse code. One is the 

character speed, or how fast each individual letter is sent. The other is text speed, or how fast 

the entire message is sent. An operator could generate the characters at a high rate, but by 

increasing the space between the letters, send the message more slowly. 

 

Therefore, duration of a dot plays an important role in speed deciding. 

For example, if dot = 0.5 seconds (one time unit), we will have: 

 dash = 3 * dot = 1.5 seconds 

    space = 7 * dot = 3.5 seconds. 

The lower the dot duration, the higher the speed of the message is sending. Generally more 

experienced operators can send and receive at faster speeds. 
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2.5  Instance 

Here is an example of phrase ñF Y Pò in Morse Code format, each letter is separated by a 

space: 

 

 ǒǒ    ǒ          ǒ             ǒ       ǒ 

       F               Y               P  

 

Morse Code is often spoken or written with ñdahò for dashes, ñditò for dots located at the end 

of a character, and ñdiò for dots located at the beginning or internally within the character. 

Thus, ñF Y Pò is orally: 

Di-di-dah-dit  Dah-di-dah-dah  Di-dah-dah-dit.  
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Chapter 3: OpenCV 

3.1  Overview 

OpenCV (Open Source Computer Vision Library) is an open source computer 

vision and machine learning software library. It functions similar to other 

common libraries in programming languages. With its advantage in real time 

processing, OpenCV plays a fundamental role in computer vision applications and 

acceleration of the use of machine perception in the commercial products. As a BSD-licensed 

product, OpenCV also makes it easy for businesses to utilize and modify the code 
[7]

. 

 

3.2  Algorithms and Usage 

More than 2500 optimized algorithms were included into OpenCV now, like a comprehensive 

set of both classic and state-of-the-art computer vision and machine learning algorithms. 

These algorithms can be used to detect and recognize faces, identify objects, classify human 

actions in videos, track camera movements, stich images together to produce a high 

resolution image of an entire scene 
[8]

. 
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3.3  Development Platform  

OpenCV was designed to be cross-platform. The library was written in C which makes 

OpenCV portable to almost any commercial system, from PowerPC Macs to robotic dogs. 

OpenCV also includes its traditional C interface and the new C++ one; Python and Java were 

included as well which encourage a wider audienceôs using. OpenCVôs running on both 

desktop (Windows, Linux, Android, MacOS, FreeBSD, OpenBSD) and mobile (Android, 

Maemo, iOS) encouraged a variety of developers at the same time 
[9]

. 
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3.4  OpenCV and Android 
[10]

 

Since 2010 OpenCV was ported to the Android environment, it allows using the full power of 

the library in the development of mobile applications. Several fundamental applications in 

Android are introduced below: 

 

3.4.1 Canny edge detection 

It was implemented by a canny edge detection operator that uses a multi-stage 

algorithm to detect a wide range of edges in images. Implementation in Android with 

the help of OpenCV is shown below: 

 

 

  

We can see that the edges of the keyboard were detected and displayed in a different 

way.  
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3.4.2 Color blob detection 

A trivial color blob tracker was implemented in Android through the use of OpenCV. 

When user points to some region, the algorithm tries to select the whole blob of a 

similar color. Work with touch interface and contours are demonstrated in this way: 

 

 

          

After we point the camera to the keyboard, parts with similar color (were draw in the 

red line part) were selected successfully. 
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3.4.3 Face Detection 

It is the simplest implementation of the face detection functionality on Android. It 

supports 2 modes of execution: available by default Java wrapper for the cascade 

classifier, and manually crafted JNI call to a native class which supports tracking. 

Even Java version is able to show close to the real-time performance on a Google 

Nexus One device 
[11]

. 

 

  

We used a picture searched from the Internet to do the test. We can see that the face 

of the person was marked in the phone. 
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3.4.4 Puzzle 

A simple puzzle game was implemented by dividing the real time image into 15 

parts and disrupting the order of those small images. It can be developed with just a 

few calls to OpenCV. 

 

  

  

The picture captured by the phone kept changing all the time. We can move each 

part to the empty slot in order to make it locate in right position. In this way, we can 

recover the origin picture. 

  

Empty slot 
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3.5  OpenCV and Our App 

Our Appôs Morse Code detection part mainly depends on the use of OpenCV. OpenCV 

provides a platform for us to process the image in real time. Its high efficiency in image 

processing makes the detection of Morse Code Possible. After obtaining frames of images in 

every second, those frames will then be analyzed to detect the ON/OFF condition of the flash 

light, the duration of each flash light and the flashing rule of the light. All these information 

contribute a lot to the decoding of the Morse Code. 
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Chapter 4: Problems in Environment 

Setup 

4.1  Overview 

Our application is built in Android Operating System (OS) and developed in Eclipse 

combined with Android SDK in Windows. OpenCV is used as the main library in our project. 

The thing we need to do is to install Eclipse into our computer and set up all the parameters 

for the project development. However, things didnôt go that smoothly. We met several 

problems in the setting process.  

 

 

4.2  Problems in installing Eclipse and Android SDK 

Eclipse provides an integrated development platform for us to develop application in Java 

basically. Android SDK is a Software Development Kit which provides a comprehensive set 

of development tools for developers. 

 

Follow the normal steps of installing software to install Eclipse and SDK, we couldnôt run the 

project correctly. Then we found that if they are not installed in the same folder, several path 

parameters need to be settled to ensure that the project can be built successfully which may 

bring a lot of trouble. 
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After all the installation, open eclipse and set configuration to SDK in this way: 

 

In the above interface, corresponding  

ü Tools and 

ü Versions of Android OS 

need to be selected to make it possible for our application to run in a range of Android 

mobile phone. At first we didnôt install necessary tools, the project couldnôt run 

successfully as well. After doing things above, the lowest running environment for our 

application can be ensured. 
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4.3  Problems in import ing OpenCV into the workspace 

OpenCV plays the most important role in the whole development process. Necessary libraries, 

efficient algorithms, useful image processing tools are all provided by it. When we tried to 

run the samples in the folder, errors like ñlibrary canôt be foundò appeared. So we found that 

we need to import like this: 

 

Only when the OpenCV folder was located in the same root directory can the later project run 

successfully. Otherwise, many other cumbersome parameters need to be changed achieve the 

same goal. 
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4.4  Problems in build ing a new project 

Building a new Android Application project in Eclipse is an easy thing. However, when we 

tried to run it, several problems appeared, like library doesnôt exist in some path or no 

appropriate Android device can be found. Thus we found that several parameters need to be 

changed to build the project successfully: 

ü Versions of Android OS 

ü OpenCV library 

 

Just click on the lowest version of platform we need and add OpenCV library into the Library 

part, the sample project could run successfully. 
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Chapter 5: Design and Implementation 

5.1  Design Overview 

Data Flow Diagram: 
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5.2  Encoding 

5.2.1 UI Design 

¶ Input message. See figure 5.1.1-1. 

¶ When translation begins, the button turns blue. See figure 5.1.1-2. 

¶ When the encoding is finished, the note ñTranslation finishesò will appear and 

the button returns to gray. See figure 5.1.1-3. 

¶ Click  twice to exit the app. The first click will appear note ñclick again to 

exitò at the bottom of the screen. The second click will totally exit. See figure 

5.1.1-4. 

                

Figure 5.1.1-1 Figure 5.1.1-2 
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5.2.2 Flashlight control
 [12]

 

1) Declaring permissions   

To open the flashlight, we have to use the android API android.hardware and the 

class camera. 

To access the device camera, we must declare the CAMERA permissions in the 

Android Manifest. Because we use the camera and flashlight features, the Manifest 

includes the following: 

<uses-permission android:name="android.permission.CAMERA" /> 

  <uses-feature android:name="android.hardware.camera" /> 

    <uses-feature android:name="android.hardware.FLASHLIGHT" /> 

Figure 5.1.1-3 Figure 5.1.1-4 

http://developer.android.com/reference/android/Manifest.permission.html#CAMERA
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 2) Open camera: 

  Obtain an instance of Camera from using open(int). 

private Camera camera = null ; 

  if  ( null  == camera )     

   camera = Camera.open(); 

 

 3) Call startPreview() to start updating the preview surface. 

camera.startPreview(); 

 

4) Get existing (defaut) settings with getParameters(). If necessary (open and close 

flashlight), modify the returned Camera.Parameters object and 

call setParameters(Camera.Parameters). 

Camera.Parameters parameters = camera.getParameters(); 

 

 

5) Open Flashlight: 

To open flashlight, modify the parameter to FLASH_MODE_TORCH mode and 

call setParameters(Camera.Parameters). 

//open flashlight 

private Parameters parameters = null ; 

http://developer.android.com/reference/android/hardware/Camera.html#open(int)
http://developer.android.com/reference/android/hardware/Camera.html#startPreview()
http://developer.android.com/reference/android/hardware/Camera.html#getParameters()
http://developer.android.com/reference/android/hardware/Camera.Parameters.html
http://developer.android.com/reference/android/hardware/Camera.html#setParameters(android.hardware.Camera.Parameters)
http://developer.android.com/reference/android/hardware/Camera.html#setParameters(android.hardware.Camera.Parameters)
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parameters.setFlashMode(Camera.Parameters.FLASH_MODE_TORCH);     

  camera.setParameters(parameters); 

 

6) Close Flashlight: 

To close flashlight, modify the parameter to FLASH_MODE_OFF mode and 

call setParameters(Camera.Parameters). 

//close flashlight 

parameters.setFlashMode(Parameters.FLASH_MODE_OFF); 

   camera.setParameters(parameters); 

 

 7) Release Camera: 

Call stopPreview() to stop updating the preview surface. 

Call release() to release the camera for use by other applications.  

if  ( camera != null  )   

   {     

    camera.stopPreview(); 

    camera.release();   

    camera = null ;   

   }  

http://developer.android.com/reference/android/hardware/Camera.html#setParameters(android.hardware.Camera.Parameters)
http://developer.android.com/reference/android/hardware/Camera.html#release()
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5.2.3 Time control 

 1) Open duration control 

  lastTime records the beginning time when the flashlight opens. 

  curTime records what time it is now. 

openTime records how long the flashlight has opened, that is, openTime = 

curTime ï lastTime. 

  codeTime is the duration that the flashlight should open. 

At the beginning, lastTime = curTime, flashlight opens and the program enters an 

while loop. The program will not jump out of the loop until openTime = codeTime, 

and then the flashlight closes. 

  

 2) Stop duration between dit and dah: 

  unit  denotes the duration of one dit. 

Similar to open time control, at the beginning, lastTime = curTime, flashlight closes 

and the program enters an while loop. The program will not jump out of the loop 

until curTime - lastTime = unit, and then the flashlight is on. 

 

 

 3) stop time between symbols or words 
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  stopTime = unit  * 0.3 for stop duration between symbols; 

  stopTime = unit  * 0.7 for stop duration between words. 

Similar to the above, at the beginning, lastTime = curTime, flashlight closes and the 

program enters an while loop. The program will not jump out of the loop until 

curTime - lastTime = stopTime, and then the flashlight is on. 

  

5.2.4 Encoding Morse code 

1) Save the Morse code in a two-dimensional array int [][] code. Each row of the array 

save the corresponding Morse code of a symbol (a letter or a punctuation). Instead of 

using dot and dash, we use digits 1 and 3 to represent dit and dah, respectively. 

 

2) Write a function code_index(char symbol) to return an integer that points to the index 

where the symbol is in the array code[][]. For example, code_indexA = 0, then we 

have the modified Morse code for A is {1, 3} (See table 5.2.4-1), which means the 

Morse code for A is ñdit dahò. Since we have codeTime = array[i][j] * unit, for A, the 

flashlight will be on for 1 unit time, off for 1 unit time, and on for 3 units time, and 

finally off. For words, for example, ñA Aò, the on-off sequence is ñon(1 unit), off(1 unit), 

on(3 units), off(7 units), on(1 unit), off(1 unit), on(3 units), off(until the next decoding 

process)ò. 
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 The entire encoding process is indicated by the Process Flow Chart 5.2.4-2. 

 

Index  Code[index] Correspon- 

ding symbol 

Index  Code[index] Correspon- 

ding symbol 

0 {1, 3}  A/a 27 {1, 3, 3, 3, 3} 1 

1 {3, 1, 1, 1} B/b 28 {1, 1, 3, 3, 3} 2 

2 {3, 1, 3, 1} C/c 29 {1, 1, 1, 3, 3} 3 

3 {3, 1, 1} D/d 30 {1, 1, 1, 1, 3} 4 

4 {1}  E/e 31 {1, 1, 1, 1, 1} 5 

5 {1, 1, 3, 1} F/f 32 {3, 1, 1, 1, 1} 6 

6 {3, 3, 1} G/g 33 {3, 3, 1, 1, 1} 7 

7 {1, 1, 1, 1} H/h 34 {3, 3, 3, 1, 1} 8 

8 {1, 1}  I/i  35 {3, 3, 3, 3, 1} 9 

9 {1, 3, 3, 3} J/j 36 {1, 3, 1, 3, 1, 3} . 

10 {3, 1, 3} K/k 37 {3, 3, 1, 1, 3, 3} , 

11 {1, 3, 1, 1} L/l  38 {1, 1, 3, 3, 1, 1} ? 

12 {3, 3}  M/m 39 {1, 3, 3, 3, 3, 1} ô 

13 {3, 1}  N/n 40 {3, 1, 3, 1, 3, 3} ! 

14 {3, 3, 3} O/o 41 {3, 1, 1, 3, 1} / 

15 {1, 3, 3, 1} P/p 42 {3, 1, 3, 3, 1} ( 

16 {3, 3, 1, 3} Q/q 43 {3, 1, 3, 3, 1, 3} ) 

17 {1, 3, 1} R/r 44 {1, 3, 1, 1, 1} & 

18 {1, 1, 1} S/s 45 {3, 3, 3, 1, 1, 1} : 

19 {3}  T/t 46 {3, 1, 3, 1, 3, 1} ; 

20 {1, 1, 3} U/u 47 {3, 1, 1, 1, 3} = 

21 {1, 1, 1, 3} V/v 48 {1, 3, 1, 3, 1} + 

22 {1, 3, 3} W/w 49 {3, 1, 1, 1, 1, 3} - 

23 {3, 1, 1, 3} X/x 50 {1, 1, 3, 3, 1, 3} _ 

24 {3, 1, 3, 3} Y/y 51 {1, 3, 1, 1, 3, 1} ò 

25 {3, 3, 1, 1} Z/z 52 {1, 1, 1, 3, 1, 1, 3} $ 

26 {3, 3, 3, 3, 3} 0 53 {1, 3, 3, 1, 3, 1} @ 

 

 

Table 5.2.4-1: Modified Morse code Table 
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cm[]:  the array of message inputted.     len: length of cm[].   ó ó: space 

index: the index of Morse code array.    Code[][]:  The Morse code array. 
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Figure 5.2.4-2: Process Flow chart 

Close flashlight  
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Explanation of Process Flow Chart: 

Set the message ñA Aò as an example again. cm[] = {óAô, ó ô, óAô}. 

The variables changes as the following table.  

And the descriptions of each step are introduced later.  

Step i len = 

cm[].length 

cm[i]  stopTime (s) Index = 

code_index(cm[i]) 

j  code[index].length Code[index][j]  

1 0        

2 0 3       

3 0 3 óAô      

4 0 3 óAô 7 units     

5 0 3 óAô 7 units 0    

6 0 3 óAô 7 units 0 0   

7 0 3 óAô 7 units 0 0 2  

8-9 0 3 óAô 7 units 0 0 2 1 

10 0 3 óAô 7units 0 1 2  

11 0 3 óAô 7 units 0 1 2 3 

12-13 0 3 óAô 7 units 0 2 2  

14 1 3       

15 1 3 ó ó      

16 2 3       

17 2 3 óAô      

18 2 3 óAô 3 units     

19 2 3 óAô 3 units 0    

20 2 3 óAô 3 units 0 0   

21 2 3 óAô 3 units 0 0 2  

22-23 2 3 óAô 3 units 0 0 2 1 

24 2 3 óAô 3 units 0 1 2  

25 2 3 óAô 3 units 0 1 2 3 

26 2 3 óAô 3 units 0 2 2  

27 2 3 óAô 3 units 0 2 2  

28 3        

29 3        
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1. At the beginning, i = 0. The program jumps in the first for loop. 

2. Since the length of ñA Aò len = 3 and i < 3, the program continues and goes to the 

next step. 

3. Since cm[0] is óAô, not space, the program goes to the next conditional statement. 

4. Since i < len ï 1 && cm[i+1] == ó ô, stopTime = unit * 7. 

5. Since code_index(óAô) = 0, index = code_index(cm[i]) = 0. 

6. Since index = 0 < 54, the program goes to the second for loop and j = 0. 

7. Since code[0] = {1, 3}, code[index].length = 2. 

8. Since j < 2, the flashlight is on and lasts for 1 unit second (code[index][j] = 1). 

9. Since code[index].length ï 1 = 1 and j < 1, the flashlight in off for 1 unit second. 

10. j = j + 1 = 1. 

11. Since j = 1 < 2, the second for loop continues and the flashlight is on for 3 unit 

seconds (code[index][j] = 3). 

12. Since code[index].length ï 1 = 1 and j = 1, j = j + 1 = 2. 

13. Since j = 2, the program jumps out of the second for loop and the flashlight closes for 

7 unit seconds (stopTime = unit * 7) since i = 0 < len -1. 

14. i = i + 1 = 1. The program continues the first for loop since i < 2. 

15. Since cm[1] is a space, i = i + 1 = 2.  



Final Year Project 2013-2014   

LYU1305 Real-Time Morse Code Communication App Fall 2013 

Department of Computer Science and Engineering, CUHK 

 
38 

16. The first for loop continues since i < len. 

17. Similar to step 3. 

18. Since i = len ï 1, stopTime = unit * 3. 

19-26. Similar to steps 5-12. 

27. Since j = 2, the program jumps out of the second for loop and the flashlight  

   closes finally since i = 2 = len ï 1. 

28. i = i + 1 = 3. 

29. Since i = 3 = len, the program jumps out of the first for loop and ends the  

  encoding process. 

 

 

 

  
































































