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Therapist

This Usa N\

Case
Diagram
Doesnt
Include
“irrelevant”
Stuff Like
Login And
Authintication|
This
Focuses On
The Basics
Of The App.

Add A Patient To
Therapist Care

Add/Edit
Care Plan To A
Specific Patient

Play A Selected Game

Gamified Speech Therapy App

<<extends>>

Record
A Speech
Exercise
Videos

Child Patient With
Speech Impediment

Extension Points
The App Generates A Game
Where Progress Is Dependant On
Success In Speech Exercises On
The Therapist Care Plan

FireBase Realtime
Database

Use Case Templates For Primary Use Cases .3

Title: Record Speech Exercise Use Case Template Title- Play Game
Description: A featyre allowing_ thera_pists to record speech exercises and Description: A feature allowing child patients to engage in interactive
associate them with patient care plans. games that depend on their success in completing speech
Actors: Therapist exercises.
Actors: Child Patient

Preconditions:

Therapist is logged in and on the relevant patient care plan

Postconditions:

Speech exercises are recorded and associated with
patient care plans.

Patients can access recorded exercises for therapy
sessions.

Preconditions:

Child patient is logged in And on Homepage.

Postconditions:

Child patients progress through games based on success in
completing speech exercises.

Basic flow:

-

L ol

6.

7.

Therapist logs in

Navigates Home>Patient Management>Patient
Name>Patient Care Plan.

Therapist selects the "Record Speech Exercise.

The system opens the recording interface.

Therapist records speech exercises using the device's
microphone and camera.

Therapist categorizes and labels each recorded
exercise.

Therapist saves recorded exercises, associating them
with specific patient care plans.

Basic flow:

1. Child patient selects the "Play Game™" option from the
app menu.

2. The system displays a variety of interactive games
suitable for children.

3. Child patient selects a game to play.

4. Game dynamically adjusts difficulty based on
performance in speech exercises.

5. Child patient progresses through the game as they
successfully complete speech exercises.

Alternative Flows:

Therapist may customize game settings or select specific
games for individual patients.

Alternative Flows:

Therapist previews the exercise as it will be presented to the

child.

Exception Flows:

Therapist fails to fill required fields (exercise name,
category, etc.) before saving, system prompts to fill all
required fields.

Network connection failure during recording, system
alerts the therapist and advises to retry.

Exception Flows:

« Child patient fails to complete speech exercises
successfully, game difficulty remains unchanged or may
decrease.

+ Game performance issues due to network connectivity,
system advises to check internet connection.
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Record Speech Exercise Feature Requirements:

Functional Requirements Description

1. Recording Exercises Therapists can record speech exercises using the app's
microphone.

2. Categorization Therapists can categorize and label each recorded exercise
for organization.

3. Saving Exercises Therapists can save recorded exercises and associate them

with patient care plans.
Non-Functional Requirements | Description

1. Audio Quality Ensure high-quality audio recording to accurately capture
speech sounds.

2. Performance Recording and uploading exercises should be fast and
seamless.

Play Game Feature Requirements:

Functional Requirements Description

1. Game Selection Child patients can select from a variety of interactive
games.

2. Dynamic Difficulty Games dynamically adjust difficulty based on performance
in speech exercises.

3. Progress Tracking Progress in games is linked to the successful completion of

speech exercises.

Non-Functional Requirements | Description|

1. Engagement Games should be engaging and visually appealing to
children.

2. Performance Ensure smooth performance and responsiveness during
gameplay.

3. Intuitiveness Game mechanics should be intuitive and easy to
understand for children.

4. Platform Support Support multiple platforms, including iOS and Android
devices.
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1. User Authentication:

Develop the basic Flutter application structure.

Implement therapist and child user interfaces.

Integrate Firebase for data storage.

Implement user registration and login functionality.

Implement password reset functionality.

Define user roles (e.g., therapist, child) and permissions.
2. User Profile Management:

O Implement user profile creation and editing.

O Enable profile customization options (e.g., preferred language, theme selection).
3. Therapy Session Management:

O Implement therapy session scheduling.

O Allow therapy session rescheduling and cancellation.

(J Develop therapy session history and progress tracking.

O Integrate calendar functionality for easy appointment scheduling.
4. Speech Recognition Enhancement:

J Implement custom speech models for better recognition accuracy.

O Provide real-time feedback based on speech recognition results.

Enable speech recognition for multiple languages/dialects.
5. Gamification Elements:

O Implement game levels or stages.

(O Develop a game scoring system.

J Include game achievements or rewards.

O Integrate game leaderboards.

O Incorporate sound analysis for interactive gameplay.

(J Design engaging visual and auditory feedback for game interactions.

7
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Week Milestone Description

1 Define project scope, objectives, and roles.

3 [Research Phase: Complete literature review on
speech therapy techniques and speech
[recognition technologies.

(5 System Design: Finalize architecture and design
specifications for the speech recognition system.

7 Development Phase: Begin implementation of
speech recognition algorithms and user
interface.

9 Alpha Testing: Conduct initial testing with a
small group of users to gather feedback and
identify issues.

11 Beta Testing: Expand testing to a larger user
[base and refine the system based on feedback.

13 IFinal Testing and Refinement; Conduct
comprehensive testing and address any
[remaining issues or bugs.

14

Project Submission: Finalize documentation,

prepare presentation, and submit the completed
project.
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Reference | Link
Russel, K. Spectrogram Sounds | Link
Australian Linguistics. Spectrograms |  Link
Google Images. Spectrogram | Link
Google Images. Phonetics | Link
Kaggle. Phonetics | Link
Verkhodanova, O., & Agakov, F. (2016). Phonetic Features Extraction and | Link
Analysis of Vowels Based on the Spectrogram Data
Google Firebase. Setup Firebase on Android | Link
Google Firebase. Install Firebase CLI on Windows | Link
Fireship. Basics of Flutter | Link
Flutter Guys. Basics of Front-end Flutter | Link
Crash Course. Speech Recognition | Link
IBM Technology. Natural Language Processing | Link
MarcusNg. Speech to Text in Flutter | Link
KevinStratvert. Whisper Al From ChatGPT (Speech to Text) | Link
LogRocket. Adding Speech to Text & Text to Speech Support Flutter App | Link
Acadaimy. Speech to Text and Spectrograms | Link
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https://home.cc.umanitoba.ca/~krussll/phonetics/acoustic/spectrogram-sounds.html
https://home.cc.umanitoba.ca/~krussll/phonetics/acoustic/spectrogram-sounds.html
https://australianlinguistics.com/acoustic-analysis-2/spectrograms/
https://images.app.goo.gl/JNRd7GmN1TbW8Evj6
https://images.app.goo.gl/CL21ysn3yfuq8UsHA
https://www.kaggle.com/search?q=phonetics
https://arxiv.org/ftp/arxiv/papers/1605/1605.07733.pdf
https://firebase.google.com/docs/flutter/setup?platform=android
https://firebase.google.com/docs/cli#install-cli-windows
https://www.youtube.com/watch?v=1xipg02Wu8s&ab_channel=Fireship
https://www.youtube.com/watch?v=D4nhaszNW4o&ab_channel=FlutterGuys
https://www.youtube.com/watch?v=fOvTtapxa9c&ab_channel=CrashCourse
https://www.youtube.com/watch?v=fLvJ8VdHLA0&ab_channel=IBMTechnology
https://www.youtube.com/watch?v=wDWoD1AaLu8&ab_channel=MarcusNg
https://www.youtube.com/watch?v=8SQV-B83tPU&ab_channel=KevinStratvert
https://blog.logrocket.com/adding-speech-to-text-text-to-speech-support-flutter-app/
https://www.youtube.com/watch?v=6altVgTOf9s&ab_channel=Acadaimy
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