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Abstract:
CloudEduTrack is an innovative online quiz system tailored for users with motor and visual impairments, providing a voice-activated interface for enhanced accessibility. It features a customizable user interface with adaptable themes and text sizes, alongside voice-guided interactions for a responsive quiz experience. The platform's advanced voice recognition and synthesis capabilities allow users to seamlessly navigate quizzes and adjust the voice model's pitch and rate, ensuring an inclusive, user-friendly learning environment.
Architecture:
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The website is hosted under the primary domain cloudedutrack.com, with a dedicated API subdomain at api.cloudedutrack.com.
The platform's infrastructure is consolidated on a single Linux server [running on AWS], where both the frontend and backend operate in harmony. Apache serves as the web server, configured to distinguish between requests for the website and API calls. Requests to the root domain deliver the Angular website files, while api.cloudedutrack.com redirects to the backend services running on localhost:8080. The backend, accessible via the subdomain api.cloudedutrack.com, utilizes this MySQL database for data storage and management.
Features: 
CloudEduTrack is distinguished by its rich features tailored for accessibility. 
Following are the features offered by CloudEduTrack:
· Voice-Activated Interface: The application incorporates a voice-activated interface for hands-free control and navigation, thereby enhancing accessibility and usability for individuals with motor and visual impairments.
· Customizable Themes: Users can alter the visual theme of the application via voice commands, allowing for a personalized interface that caters to individual visual preferences. 
· Resizable Text: The application enables text resizing through voice commands, aiding users with visual impairments in achieving optimal readability.
· Voice-Guided Quizzes: The platform not only allows users to navigate and respond to quizzes using voice input but also includes a feature that reads out the questions and all associated options aloud. 
· Detect Tab switches during quiz: System will automatically detect and store the number of times the user switched tab during the examination. 
How it works:
CloudEduTrack's web interface is built using Angular, ensuring a dynamic and responsive user experience. It integrates specialized services such as voice recognition and synthesis, allowing for seamless interaction and accessibility across all pages. 
The voice recognition service contains all functions that has to be triggered when the user says a voice command (for eg: ‘switch Theme’, ‘show next question’, ‘select option A’) and voice synthesis service contains features for changing voice model, customising pitch and rate of voice model. 
Both Voice recognition and voice synthesis service uses Web Speech API [1].
The Web Speech API enables you to incorporate voice data into web apps. The Web Speech API has two parts: SpeechSynthesis (Text-to-Speech) [2], and SpeechRecognition (Asynchronous Speech Recognition.) [3], the integration of Web Speech API enabled this project to be voice-activated for hands-free control and navigation
Following is the image of Dashboard:
[image: ]
Following are the images of Speech Recognition and Speech Synthesis file 
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Fig: Speech Recognition service file
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Fig: Speech Recognition service file
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Fig: Speech Synthesis Service file (text-to-speech) 
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Fig: Speech Synthesis Service file (text-to-speech) 
Following are the images of Apache Configuration Files, Backend Service File and Firewall Configuration:
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Fig: Apache Configuration File(000-default.conf)
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Fig: Apache Configuration File (api.cloudedutrack.com.conf)
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Fig: Backend service file
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Fig: Firewall configuration of EC2 instance (AWS)

Try It Yourself:
To experience CloudEduTrack :
1. Launch Chrome and navigate to www.cloudedutrack.com or https://cloudedutrack.com/ 
2. Log in with the username and password provided. Start with user35 for both fields.
3. Once logged in, you'll find a list of voice commands on the right. Begin exploring the system's features.
Note: Username and Password is same. If an account has already attempted the quiz, simply increment the username and password by one (e.g., user35, user36... and so on). There are 20 accounts available for trial purposes. 
Github link: https://github.com/YashZode/CloudEduTrack

References: 
[1] Web Speech API: https://developer.mozilla.org/en-US/docs/Web/API/Web_Speech_API
[2] Speech Synthesis: https://developer.mozilla.org/en-US/docs/Web/API/SpeechSynthesis
[3] Speech Recognition: https://developer.mozilla.org/en-US/docs/Web/API/SpeechRecognition 
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private handleCommand(command: string): void {
GRS ) Handling Voice commands

switch(command) {
case ‘switch theme':
this. theseservice. toggleTheme();

break;

case 'go to dashboard
this.speechsynthesisservice. cancel ();
this.router.navigate([ */student/dashboard’]);

this. toastr. success( Voice Command’, 'Go To Dashboard");
break;

case "change voice model’:
this. speechsynthesisservice.cancel ();
this. speechsynthesisservice. changevoice();

this.speechSynthesisservice. speak("THIS IS THE NEW VOICE MODEL")
break;

case "logout’:
this.speechsynthesisservice.cancel();
this.router.navigate([ " ]).then(()=>{
‘window. location.reload()
this.localstorage. setUser1d(@)
H

this. toastr. success( Voice Command’, 'Successfully Logged Out');
prevortoy
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constructor() {
this.loadVoices();

if (speechSynthesis.onvoiceschanged 1== undefined) {

speechSynthesis.onvoiceschanged = this.loadVoices;

}

¥ . .
Loading speech synthesis voice modals
private loadVoices() {

this.voices = speechSynthesis.getVoices();
console.og(this.voices)

J Text to speech function

public speak(text: string): void {
const utterance = new SpeechSynthesisUtterance(text);
utterance.voice = this.currentVoicel;

utterance.pitch = this.currentPitch
utterance.rate = this.currentRate; // Using non-null assertion here

speechSynthesis. speak(utterance) ;
}

public cancel(){
speechSynthesis.cancel();

}
Change voice model function
public changeVoice(): void {
const synth = window. speechSynthesis;
const voices = synth.getVoices();
const utterance = new SpeechSynthesisUtterance("Changing voice model”);
switch (this.currentVoiceIndex){
case @ : this.currentVoiceIndex = 4; break
case 4 : this.currentVoiceIndex = 0; break
}
this.currentVoice = voices(this.currentVoiceIndex]
utterance.voice = voices[this.currentVoiceIndex];
utterance.pitch = this.currentPitch
utterance.rate = this.currentRate;
speechSynthesis. speak(utterance) ;
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public decreasePitch(){
const synth = window. speechSynthesis;
const voices = synth. getVoices();
const utterance = new SpeechSynthesisUtterance(*Decreasing pitch of voice modal"
this.currentVoice = voices[ this. currentVoiceIndex]
utterance.voice = voices[this. currentVoicelndex];
utterance.rate = this.currentRate;
utterance.pitch = this.currentPitch - 0.5
this.currentPitch = this.currentPitch - 0.5
speechSynthesis. speak(utterance);
}

public increasePitch(){

const synth = window. speechSynthesis;

const voices = synth.getVoices();

const utterance = new SpeachSynthesisUtterance("Increasing pitch of voice modal™);
this. currentVoice = voices|this. currentVoicendex]

utterance.voice = voices[this. currentVoiceIndex];

utterance.rate = this.currentRate;

utterance.pitch = this.currentPitch + 0.5

this.currentPitch = this.currentPitch + 0.5

speechSynthesis. speak (utterance) ;

3
public resetPitch(){
const synth = window. speechSynthesis;
const voices = synth.getVoices();
const utterance = new SpeechSynthesisUtterance("Pitch of voice modal is reset”
this.currentVoice = voices[ this.currentVoiceIndex]
utterance.voice = voices[this. currentVoiceIndex];
utterance.rate = this.currentRate;
utterance.pitch = 1 ;.
this.currentPitch = 1
speechSynthesis. speak (utterance) ;
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ubuntu -60: /etc/a

GNU nano 4.8 000-default.conf
irtualHost *:80>

The ServerName directive sets the request scheme, hostname and port that
the server uses to identify itself. This is used when creating
redirection URLs. In the context of virtual hosts, the ServerName
specifies what hostname must appear in the request's Host: header to
match this virtual host. For the default virtual host (this file) this
value is not decisive as it is used as a last resort host regardless.
However, you must set it for any further virtual host explicitly.
ServerName cloudedutrack.com

ServerAlias www.cloudedutrack.com

ServerAdmin webmaster@localhost

DocumentRoot /var/www/html

EE T

# Available loglevels: trace8, ..., tracel, debug, info, notice, warn,
# error, crit, alert, emerg.

# It is also possible to configure the loglevel for particular

# modules, e.g.

#LoglLevel info ssl:warn

ErrorLog ${APACHE_LOG_DIR}/error.log
CustomLog ${APACHE_LOG_DIR}/access.log combined

# For most configuration files from conf-available/, which are
# enabled or disabled at a global level, it is possible to
# include a line for only one particular virtual host. For example the
# following line enables the CGI configuration for this host only
# after it has been globally disabled with "a2disconf".
#Include conf-available/serve-cgi-bin.conf
ewriteEngine on
RewriteCond %{SERVER_NAME} =cloudedutrack.com
ewriteRule ~ https://%{SERVER_NAME}%{REQUEST_URI} [END,NE,R=permanent]
</VirtualHost>
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ubuntu 3 2 - Bitvise xterm - ubuntt -172-31-17-60: /etc/apache2/sites-available

GNU nano 4.8 api.cloudedutrack.com.conf
irtualHost *:80>

ServerAdmin webmaster@localhost

ServerName api.cloudedutrack.com

ProxyPreserveHost On

# setup the proxy
<Proxy *>
Order allow,deny
Allow from all
</Proxy>
ProxyPass / http://localhost:8080/
ProxyPassReverse / http://localhost:8080/

</VirtualHost>
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B ubuntu e

GNU nano 4.8 cloudedutrack-backend.service
[Unit]
Description=CloudEduTrack Backend Java Application Service
After=network.target

[Service]
ser=ubuntu
orkingDirectory=/home/ubuntu/spring-boot-backend

ExecStart=/usr/bin/java -jar /home/ubuntu/spring-boot-backend/cloudedutrack-backend.jar
uccessExitStatus=143

imeoutStopSec=10

Restart=on-failure

RestartSec=5

[Install]
antedBy=multi-user.target
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EC2 > Securty Groups > 59-08d9962e8f81537d2 - launch-wizard

5g-08d996ae8f81537d2 - launch-wizard

Details.
Secuity group name Secuity group 1D Description vecio
O launch-wizard O sg-08d996ae8f81537d2 O launch-wizard created 2023-11- O wRe02011162f5476beas
2msessasnz
Owner Inbound rules count Outbound rules count
O 094910233267 3 Permission entries 1 Permission entry
Inbound rules | Outbound rles | Tags
Inbound rules (3) ge tags
Q search \ <1 @
O Name v | Security group rule... ¥ | 1P version v | Type v | Protocol v | Portrange v | source v | Description

oo - 597-01640604840203.. o ss e 2 0000/0 -
o - sqr03af7396237796957  IPud HITPS e a3 0000/0 -
o

- 59r-0c0312522605042 IPva HrTe e 80 0000/0 -
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cloudedutrack.com/stu

Available Quiz

Mathematics

‘This mathematics course is a

comprehensive program that covers a wide
range of mathematical topics

General Knowledge

General Knowledg helps in developing intellectual

abilities.

Cloud Computing

Cloud Computing is a branch of computer
science that covers management, storage
and processing of data on networks of the
internet server.

Quiz Disabled

List of voice commands

‘Switch Theme — Switch Theme Between Light/Dark Mode
A Increase font size — Increase font size of the web page
A Decrease font size — Decrease font size of the web page
& Change voice model — Changes the voice model

¥ Increase/Decrease/Reset Rate — Changes the rate of
voice model

& Increase/Decrease/Reset Pitch — Changes the pitch of
voice model

List of voice commands for navigation
4 Reload page / Refresh Page — Refresh/Reloads current
page (only for dashboard)

 Go to Quiz 1/2 — Redirects to Quiz Page

® Logout — Logout from CloudEduTrack

List of voice commands for Quiz

 Select Option A/B/C/D — Select Option for displayed
question

v Show next question — Displays next question in the quiz
v Show previous question — Displays previous question in
the quiz

+ Repeat Question — Speaks Question

+ Repeat Options — Speaks all options

B Submit Quiz — Submit your quiz response
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constructor(private themeservice: Themeservice,
private router: Router,
private toastr: Toastrservice,
private speechsynthesisservica: speechsynthesisservice,
private localstorage: localstorageserviceservice
X
this. recognition = new webkitspecchecognition(); Speech Recognition APl
this. initializevoicerecognition();

}

public initializevoiceRecognition(): void [f
this.recognition.continuous = false;
this.recognition.lang
this. recognition. interimtesults - false;
this.recognition.maxAlternatives = 1;

“his.recognition.onresult = (event: a1y) => { On Speech Recognition
const last -~ event.results.length - 1;

const comand = event.results[last][0] . transcript. trin() . toLowercase();

+hihandleConmand comand); i
i a C % Handling speech commands

this.recognition.onend = () > [
console. log("Speech recognition ended™);
this.isRecognitionstarted = false;

‘his.startiecopnition(); Starting speech recognition after it ends

i

_this.startRecognition();
7}

peivate stactecognition(): vl {
if (Ithis.isRecognitionstarted) |
e -
this smecgtitimstartod - 2o SPeech Recognition

}
Y




