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ABSTRACT

The AI-driven platform “NeuroTalk” helps users to combat mental issues like stress, anxiety, and cognitive distortions through a guided conversation. Users receive mental health assistance in a stigma-free manner. Structured, empathic therapy sessions guided by CBT techniques are provided. At its core, NeuroTalk utilizes Gemini AI for 

real-time intelligent conversational therapy. 

We built the frontend with React, which provides a smooth and adaptive user experience, while authentication, tracking active sessions, and business logic are processed by the back end using Fast API. All users’ interactions and progress data are captured in an SQL database, guaranteeing reliability and integrity of data stored. To foster inclusivity alongside an engaging user experience, NeuroTalk also implements Speech-to-Text (STT) for user’s voice input, alongside Text-to-Speech (TTS) for audio delivery of chatbot replies. 

This allows users to listen in during the sessions which makes the system easier to use for people with reading difficulties, as well as visually impaired individuals. Other notable features include encrypted chat storage, session logs, and emotion-aware responding through sentiment analysis. The system provides HIPAA-conscious data handling privacy. By combining AI firm therapy with contemporary voice interfaces along with protective architecture, NeuroTalk offers an always-available digital therapist that empowers users to actively manage their mental health anytime, anywhere.
TABLE OF CONTENTS
CERTIFICATE







i
DECLARATION







ii

ACKNOWLEDGEMENTS






iv

ABSTRACT








v

LIST OF TABLES







vii

LIST OF FIGURES







viii

LIST OF SYMBOLS / ABBREVIATIONS 




ix

LIST OF APPENDICES 






x

CHAPTER I

INTRODUCTION




1

1.1 Background






1

1.3 Problem Statements





2

1.3 Aims and Objectives





2
1.4 Scope of Project






3

CHAPTER 2

LITERATURE REVIEW AND SOFTWARE 




REQUIREMENT SPECIFICATIONS

5

2.1 Literature Review





5

2.1.1 Woebot 






5

2.1.2 Wysa 






5
2.1.3 Replika 






5
2.1.4 Youper 






5

2.1.5 Overall Challenges in Existing Therapy Platforms 
6

2.2 Application Details How Neurotalk Solves These Challenges?

6

2.3 User Classes and Characteristics





7

2.3.1 End Users






7
2.3.2 Characteristics:






7

2.3.3 System Administrators





7
2.4 Operating Environment






8

2.4.1 Hardware






8

2.4.2 Software







8

2.4.2.1 Client-side






8

2.4.2.2 Server-side






8
2.4.2.3 Security and Middleware




8
2.4.3 Other essential






9

2.5 Assumptions and Dependencies





9

2.5.1 Assumptions






9

2.5.2 Dependencies






10

2.6 System Use Case Diagram 





10

2.6.1 Use Case Diagrams





10

2.7 Functional requirements






12

2.7.1 Register & Create Profile




12

2.7.2 Log In







13

2.7.3 Initiate Chat






14

2.7.4 View Chat History





15

2.7.5 Emotion Detection





16
2.7.6 Emotion Detection





17
2.8 Nonfunctional Requirements





18

2.8.1 Performance






18

2.8.2 User Experience






18

2.8.3 Security 







18

2.8.4 Readability 






19

2.8.5 Maintenance






19

CHAPTER 3


DESIGN AND METHODOLOGY

20

3.1 Feature Driven Development





20

3.2 Sequence Diagrams for Neurotalk




21
3.3 Functionality Flow Diagrams





24

3.4 Class Diagram Neurotalk






25

CHAPTER 4


IMPLMENTATION



27

4.1 Implementation







27

4.1.1 Languages and Frameworks Used



27

4.1.1.1 React.js






27

4.1.1.2 CSS and Tailwind CSS




27

4.1.1.3 FastAPI






27
4.1.1.4 TypeScript






27
4.1.2 Databases Used







27

4.1.2 Emotion Detection (Machine Learning)



28
4.1.3 APIs and External Services Used




28

4.1.3.1 Gemini API







28

4.1.4 Development Tools Used





28

4.1.4.1 Git








28

4.1.4.2 VS Code







28

CHAPTER 5


RESULTS AND USER MANUAL


29

5.1 Results









29

5.2 Landing, Login Sign Up Pages






30

5.3 New Sign up Instructions







32
5.4 Chatbot Page








35
5.5 Account Setting








38

CHAPTER 5


CONCLUSION AND RECOMMENDATIONS
40

6.1 Conclusion








40

6.1 Recommendations








40

6.1.1 Emotion Detection Insights






40

6.1.2 Enhanced Chatbot Capabilities






40

6.1.3 Voice Interaction Improvements





40

6.1.4 Mobile Application Development





41

6.1.5 Anonymous Feedback Mechanism





41

6.2.6 Challenges Faced







41

REFERENCES








42

APPENDICES








43

LIST OF TABLES


TABLE
TITLE
PAGE

Table 2.1: Register Profile
22
Table 2.2: Sign In Profile
23
Table 2.3: Initiate Chat
24
Table 2.4: View Chat History
25
Table 2.5: Emotion Detection
26
Table 2.6: Emotions Being Detected
27



LIST OF FIGURES


FIGURE
TITLE
PAGE


Figure 2.1: User Use Case Diagram






21
Figure 3.1: Feature Driven Development Model Flow.



30

Figure 3.2: User System Interaction Sequence Diagram



33
Figure 3.3: User Functionality Flow Diagram




34

Figure 3.4: Neurotalk Class Diagram






36

Figure 5.1: Landing Page







40

Figure 5.2: Signup Page






41

Figure 5.3: Login Page







41

Figure 5.5.2: New Signup Instructions





42

Figure 5.5.2: New Signup Instructions





43
Figure 5.5.3: New Signup Instructions





44

Figure 5.5: Chatbot Page







45

Figure 5.6: Emotion Detection Page






46

Figure 5.7.1: Mood Tracker Page






47

Figure 5.7.2: Mood Tracker Page






47
Figure 5.8: Personal Info







48



LIST OF SYMBOLS / ABBREVIATIONS 

	AI
	Artificial Intelligence

	CRUD
	Create, Read, Update, Delete

	JWT
	JSON Web Token

	UI
	User Interface

	UX
	User Experience

	API
	Application Programming Interface

	REST
	Representational State Transfer

	DB
	Database

	CSS
	Cascading Style Sheets

	XSS
	Cross-Site Scripting

	IDE
	Integrated Development Environment

	MVC
	Model-View-Controller

	AI-NLP
	Artificial Intelligence - Natural Language Processing

	HTTPS
	Hypertext Transfer Protocol Secure

	JSON
	JavaScript Object Notation

	FDD
	Feature Driven Development

	SPA
	Single Page Application

	LLM
	Large Language Model

	STT
	Speech to Text

	TTS
	Text to Speech


LIST OF APPENDICES 

APPENDIX
TITLE
PAGE

Appendix A:  Languages Links
54
Appendix B: Tools Used
54



CHAPTER I
INTRODUCTION

1.1 Background

Gaining access to resources that aid in addressing mental health challenges is often considered a universal problem, especially in this day and age, even with an ever-increasing global demand. These problems range from social stigma, to high costs surrounding therapy, to long awaiting periods, and even lack of licensed professionals—particularly in rural areas. People often find themselves in need of therapy, however, in most cases, it is either unreasonably hard to obtain due to a plethora of previous visit requirements or it is simply too daunting due to the lack of privacy that the attenders are seeking [1]. 

Even though some platforms in today’s world do offer mental health services in the form of chatbot therapy, these services do not go above and beyond an individual having a basic conversation with a voice automated machine. Such services lack empathy and true interactivity. There is very little responsiveness in real time, personal attention is absent, handling of emotional contexts is extremely limited, and there is a complete void of voice technologies such as Text to Speech (TTS) and Speech to Text (STT).

 These missing capabilities significantly affect usability for users with reading difficulties, visual impairments, or those who prefer verbal expression over text input [2].

NeuroTalk directly addresses these gaps by offering an intelligent, AI-powered CBT chatbot that simulates real-time therapy using Gemini AI. The platform has been improved with TTS and STT modules, enabling users to talk to the bot and get responses in audio form. This feature improves the platform’s accessibility, inclusivity, and user-friendliness, which puts it ahead of competitors that use only voice, text, or static interactions.

With a React frontend and FastAPI backend, NeuroTalk ensures responsive performance, secure session handling, and integration with external APIs. User interactions are encrypted and persist across sessions, allowing for personalized, emotionally-aware support. By combining real-time AI therapy with voice interaction and privacy-first design, NeuroTalk creates a powerful alternative to both traditional therapy and existing digital solutions.

1.2 Problem Statements

With regard to people seeking for help with their mental health, the Modern Therapy chatbots have several important challenges that impact them:
· Responsiveness in Real-Time: Many therapy bots work with pre-written replies which may come after some lag. This interrupts the conversational flow of therapy and makes users less emotionally involved.
· Users’ Emotional Contexts are Handled in a Weak Manner: Users’ emotional tones are beyond the recognition and adaptation capabilities of most platforms. This often leads to responses that are too general and irrelevant in their inapplicableness.

· Accessibility: A great portion of solutions do not have Text-to-Speech (TTS) or Speech-to-Text (STT) which makes them less accessible for users who cannot read, have graphic disabilities, or prefer to talk rather than type.

· Concerns on Privacy of Data: Due to weak encryption, poor design geared toward HIPAA, ignorant architecture of user controls over recorded sessions and other session data, users become hesitant to share sensitive mental health information.

· Session Continutity Gaps: Without persistent logs or context-aware systems, conversations feel disconnected, and therapeutic progress is difficult to track.
NeuroTalk addresses these issues through Gemini-powered AI therapy, integrated TTS/STT modules, encrypted session management, and emotionally adaptive dialogue—providing a more secure, empathetic, and inclusive mental health experience.

1.3 Aims and Objectives

Providing unrestricted access to a compassionate and intelligent AI backbone therapy system anchored in CBT, to help manage stress, anxiety, and cognitive distortion is the primary aim of NeuroTalk project. 

 The specific objectives of the project are to:

i) Develop a flexible and responsive mental health platform, enabling smooth working relations between users and AI chatbots.

ii) The utilization of Gemini AI to provide context-aware CBT conversations in real-time, responding to user inputs, emotions, and tone.

iii) Integrate STT and TTS modules to assist users with reading disabilities, low vision, and those who prefer vis a voce to interact hands free. 

iv) Encrypted and secured storage of all chat sessions and personal data with HIPAA-conscious standards related to user privacy protection.

v) Implementation of emotion and sentiment analysis in interaction with users engagement to tailor responses according to their mood and level of interaction. 

vi) Developing scalable backend with FastAPI and session data and queries with an SQL database.

1.4 Scope of Project

NeuroTalk's goal is to create an intelligent and secure therapy platform that integrates AI technology to deliver real-time empathetic CBT dialogues with unparalleled security and accessibility; the platform aims at aiding those enduring stress, anxiety, and self-help therapy aid distortion.  
Key features and functionalities include:  

Conversational CBT Therapy: NeuroTalk's chatbot powered by Gemini AI guides users through therapy sessions to help them identify, confront, and change negative thoughts through positive ones, thereby promoting healthier replacements.  

Voice Interaction Support: NeuroTalk provides STT and TTS capabilities, allowing users to listen and speak during sessions, increasing accessibility for those who suffer from blindness, reading, or prefer to speak and listen during therapy. 

Encrypted Chat History: Therapy conversations are securely stored with end-to-end encryption, allowing full privacy as users can continue sessions right where they paused.  

Emotion and Sentiment Analysis: The user's emotion dynamically alters the tone the chatbot uses, enabling a more emotionally supportive reaction that corresponds to the target's affect and yields more sympathetic responses.

User Profiles and Session Logs: Each user has a persistent session history and identity-based context tracking, allowing for continuity in conversations and personalized therapy over time.

Responsive Architecture: Built with a React frontend and FastAPI backend, the system ensures performance, scalability, and secure data flow between modules. All session and user data are stored securely in an SQL database.

NeuroTalk aims to democratize mental health support through a private, always-available, AI-based therapeutic experience.

CHAPTER 2

LITERATURE REVIEW AND SOFTWARE REQUIREMENT SPECIFICATIONS
2.1 Literature Review

The increasing use of mental health chatbots powered by AI technologies has provided alternative means of receiving required information tailored to one’s specific needs. Currently, most of the platforms available to users have issues with regard to personalization, emotional engagement, and ease of use, all of which contribute to their ineffectiveness [4].
2.1.1 Woebot [5]

Woebot is one of the best known AI chatbots that therapeutically texts cognitive behavioral therapy (CBT) techniques to patients. Users have reported gaining structured conversations, but the absence of a voice, coupled with an emotional lack-of nuance rendered the experience alienating. Woebot also lacks STT and TTS, which inhibits participation for visually impaired and reading disabled users.

2.1.2 Wysa [6]
Wysa provides human coaches for the purpose of blending AI conversations with human interaction in a bid to offer compassionate and warmer support. Despite these strengths, this platform is text based with no incorporated STT or TTS features. Because of all these barriers, the engagement can be affected, especially among users who only rely on voice input[6].

2.1.3 Replika [7]
Replika focuses on creating AI companions for self-reflection and emotional support. While it allows open-ended conversations, studies have also highlighted concerns regarding its ability to handle the absence of voice interaction capabilities and complex emotional contexts. The lack of STT and TTS features may limit it’s accessibility for certain groups of users[7].

2.1.4 Youper [8]
Replika is focused on developing AI companions which can encourage self-reflection and can provide emotional care. Although the platform allows users to engage in open-ended conversations, studies have also raised some issues related to its adaptability, lack-of-voice interaction features and intricate emotional frameworks. This can cause challenges for users with specific accessibility preferences or needs for voice communication[8].

2.1.5 Overall Challenges in Existing Therapy Platforms 

Assessing all the existing AI-driven mental health chatbots shows that their effectiveness is hampered by several critical and important shortcomings. Emotional comprehension is one of a major challenge for many of them. These apps can often miss correctly identifying the user’s psychological state or mood, which can lead to emotionally detached responses. With no voice features like Speech-to-Text (STT) or Text-to-Speech (TTS), accessibility continues to cause a problem, and the usability for individuals who have reading difficulties and visual difficulties or the people who prefer to communicate verbally. Furthermore, many of these platforms suffer from poor responsiveness in real-time situations. Responding very slowly or providing automated answers can disrupt the therapy conversation as they try to respond within the set time. Data and privacy security also comes into focus because not all platforms provide transparent data handling or HIPAA compliant practices. These gaps focuses on the need for solutions that need to address the lack of emotionally responsive, accessibility, privacy, and secure AI mental health systems.
2.2 Application Details How Neurotalk Solves These Challenges?

NeuroTalk tackles the issues of current AI mental health platforms using the following features:
Emotion-Aware AI Therapy: Offers Gemini AI-driven CBT sessions through structured, emotionally responsive, and psychologically warm chats that fluctuate with user tone.

Voice Interaction Support: Speech-to-Text (STT) and Text-to-Speech (TTS) modules are infused to aid users with visual and cognitive reading impediments, and to facilitate talking during sessions.

Encrypted Session Logs: Securely stored user dialogues while allowing users to maintain progress in therapy sessions, providing confidentiality, HIPAA compliant data practices alongside dervish data management.

Sentiment and Context Analysis: Authentication of users’ past inputs and sentiments to customizing former outputs of chatbots allows changing response style and behavior for a user-centric interaction.

Responsive Cross-Platform Interface: Using a React frontend and FastAPI backend ensures speedy and effortless access from mobile and desktops for all users.
Because of AI therapy, data and voice management services NeuroTalk issues a sensitive, scalable, and attentive sophisticated mental health platform. These features and others help users seek assistance on their preferences of thought, time, privacy, and safety.

2.3 User Classes and Characteristics

NeuroTalk serves a diverse user base with distinct needs and interaction patterns. The platform classifies its users into two primary classes: End Users and System Administrators.

2.3.1 End Users
Description: Individuals seeking mental health support through structured, AI-powered cognitive behavioral therapy (CBT) sessions.

2.3.2 Characteristics:
· Seek private, stigma-free therapy that’s accessible anytime, without needing a human therapist.

· Prefer emotionally intelligent, real-time conversations tailored to their mood and input.

· Require voice interaction support (STT/TTS) for ease of use, particularly if they have visual impairments or reading challenges.

· Expect encrypted session history and secure data handling for privacy and trust.

· Value continuity in therapy, with past session context carried forward to personalize future interactions.

2.3.3 System Administrators
Description: Internal users responsible for maintaining platform reliability, security, and technical performance.

Characteristics:
· Manage backend configurations, AI integrations, and feature deployment.

· Monitor system health, data flow, and encryption protocols to ensure user safety.

· Perform routine maintenance and updates to improve platform stability and scalability.
2.4 Operating Environment

The Neurotalk platform operates in a web-based environment with a scalable and secure architecture, ensuring smooth functionality across different devices and network conditions. The system is designed to handle high traffic loads, provide real-time interactions, and maintain data security and integrity for all users:

2.4.1 Hardware

1. Client Side (Users)
· Device: Any modern device (PC, laptop, tablet, or smartphone)

· Processor: Minimum 1.5 GHz Dual-Core CPU
· RAM: 2GB or more (4GB recommended for smooth performance)

· Storage: Minimal space required for browser caching

· Internet: Minimum 3 Mbps for optimal browsing experience

2. Server Side
· Cloud-based hosting (AWS, Digital Ocean, or similar)

· CPU: Multi-core processors for handling concurrent user requests

· RAM: 16GB or more for database and server performance

· Storage: Scalable SSD storage for managing media files and logs

· Database: SQL-based storage (PostgreSQL) for structured data and user 
     sessions for structured and unstructured data

· Network: High-speed internet with load balancing and CDNs
2.4.2 Software

Software environments are composed of two parts server-side and as well as client-side for Neurotalk

2.4.2.1 Client-side

· React.js (React-based framework) for fast rendering and SEO optimization
· Tailwind and CSS for a modern and responsive UI

2.4.2.2 Server-side

Following Server-side Operating environment required.

· FastAPI (Python) for handling API requests

· MySQL for storing data (e.g., chat messages)

2.4.2.3 Security and Middleware

· JWT authentication for secure user sessions

· HTTPS & SSL encryption for data security

· Rate limiting against DDoS attacks

2.4.3 Other essential

1. Development Essentials:

· Visual studio[9]
· SQL work bench [10]
· Gemini 1.5 Flash [11]
· PostMan [12]
2.5 Assumptions and Dependencies

The development and operation of the NeuroTalk platform are based on a set of assumptions and dependencies that influence its performance, usability, and overall functionality. These must hold true for the system to deliver a consistent and reliable mental health support experience.

2.5.1 Assumptions

· Users Have Internet Access – It is assumed that users will have a stable internet connection to interact with the chatbot, stream audio responses, and perform voice input actions.

· Users Have Modern Devices – NeuroTalk assumes that users will access the platform via modern devices (smartphones, tablets, or laptops) with updated browsers that support JavaScript and Web APIs required for STT/TTS.

· User Privacy Compliance – It is assumed that all data handling and storage mechanisms will follow privacy guidelines (e.g., HIPAA), and users trust the platform with sensitive information under these terms.

· Authentication is Required – Users must create an account and log in to access therapy features, enabling session continuity and secure data access.

· Voice Interaction is Supported by Device – It is assumed that the client device has a functional microphone and speaker to support real-time speech-to-text and text-to-speech interactions.

· Users Provide Honest Inputs – NeuroTalk assumes that users will interact with the chatbot genuinely, providing truthful information to receive relevant support.

2.5.2 Dependencies

1. Technology Stack – The system relies on:

· React.js for the frontend

· FastAPI (Python) for the backend

· SQLfor data storage

· Gemini for Chatbot

2. Cloud Hosting & Storage – The platform will be deployed on AWS, Vercel, ensuring scalability and availability.

3. Third-Party APIs – The system may rely on external services such as:

· Gemini API for chatbot.

· Optional STT/TTS APIs (e.g., Google Cloud Speech, Amazon Polly) for voice input/output support.
4. Security & Compliance – Neurotalk must comply with HIPAA, and other data protection regulations for handling user information.

5. User Adoption & Engagement – The effectiveness of NeuroTalk depends on continuous user engagement, especially from individuals seeking CBT-based support and those relying on voice interaction or emotionally adaptive conversations.
2.6 System Use Case Diagram 

Following are the use case diagram Neurotalk

2.6.1 Use Case Diagrams

The following use case diagrams illustrate the various interactions between different users in the Neurotalk. These diagrams provide a high-level overview of how different entities interact with core functionalities, ensuring clarity on the functional scope of the system.

· Figure 2.1: 

"This diagram represents the functionalities available to a user in the neurotalk system."
Users can:

· Initiate and participate in real-time CBT therapy sessions via the Gemini AI chatbot.

· Use Speech-to-Text (STT) to input voice commands or messages.

· Receive chatbot responses via Text-to-Speech (TTS) for a hands-free, accessible experience.

· Capture or upload a photo to detect current emotional state before a session begins, enabling emotion-aware chatbot responses.

· Register and log in securely to access the platform using standard authentication.

· Interact through a responsive, accessible interface built with React, optimized for multiple devices.

This use case captures how users interact, and communicate within neurotalk.

[image: image2.png]Register /
Login

Use-Speech-
to-Text

Send-tts-res-
ponses via
Text-to-Speech

Capture photo
from webcam

System

Authenticate

Provide
therapy

Detect
emotions

Save

emotion
history

|
>0

Al





Figure 2.1: User Use Case Diagram
2.7 Functional requirements

The functional requirements define the core features and operations of the Neurotalk platform, ensuring smooth interactions between users and the AI therapist.

2.7.1 Register & Create Profile.

Table 2.1: Register Profile

	Name
	Register & Create Profile

	Unique identifier
	FR-01-001

	Objective
	Allow users to create an account.

	Priority
	High


	Actors
	End Users

	Basic Flow
	1. User visits the neurotalk website. 
2. Clicks on "Sign Up". 
3. Enters personal details (name, email, password).  
4. Completes profile setup with additional details

	Alternative flow
	 If the email is already registered, an error message is shown.

	Preconditions
	User must access the registration page.


	Postcondition
	User profile is created and activated.

	Note/Issues
	Internet connection required.


2.7.2 Log In

Table 2.2: Log inProfile

	Name
	Login Profile

	Unique identifier
	FR-01-002

	Objective
	Allow users to login an account.

	Priority
	High


	Actors
	End Users

	Basic Flow
	1. User visits the neurotalk website. 
2. Clicks on "Login". 
3. Enters personal details (email, password).  

	Alternative flow
	 If the email and password are invalid, it throws error.

	Preconditions
	User must have an existing and active account.


	Postcondition
	None

	Note/Issues
	Internet connection required.


2.7.3 Initiate Chat

Table 2.3: Initiate Chat

	Name
	Initiate Chat

	Unique identifier
	FR-01-003

	Objective
	Allow Users to chat with bot

	Priority
	High

	Actors
	Users

	Basic Flow
	1. Owner logs into their account. 
2. Navigates to "Chat". 
3. Types or speaks for input.

	Alternative flow
	1. If required fields are missing, an error is shown. 



	Preconditions
	Owner must be logged in.

	Postcondition
	JWT token should be within expiration date

	Note/Issues
	Ensure data validation.


2.7.4 View Chat History

Table 2.4: View Chat History

	Name
	View Chat History 

	Unique identifier
	FR-01-004

	Objective
	Allow Users to see their chat history

	Priority
	High

	Actors
	Users

	Basic Flow
	1. Owner logs into their account. 
2. Navigates to "Chat History". 
3. Filters Date to view the particular session’s chat history.

	Alternative flow
	1. If required fields are missing, an error is shown. 



	Preconditions
	Owner must be logged in.

	Postcondition
	JWT token should be within expiration date

	Note/Issues
	Ensure data validation.


2.7.5 Emotion Detection
Table 2.5: Emotion Detection

	Name
	Emotion Detection

	Unique identifier
	FR-01-005

	Objective
	Allow users to capture image and detect emotions

	Priority
	High

	Actors
	Users

	Basic Flow
	1. User logs in and navigates to the emotion detection page. 
2. Takes or uploads image
3. Views detection results.

	Alternative flow
	If image processing fails due to format issues, a error messgae is displayed.

	Preconditions
	User must be logged in.

	Postcondition
	None

	Note/Issues
	Format should be jpeg, png.


2.7.6 Emotion Detection
Table 2.6: Emotions Being Detected

	Emotion
	Facial Cues Description

	Angry
	Furrowed brows, glaring eyes, tight or pressed lips

	Sad
	Allow users to capture image and detect emotions

	Happy
	Smiling mouth, raised cheeks, relaxed eye muscles

	Fear
	Wide eyes, raised eyebrows, tensed facial muscles

	Neutral
	Relaxed face, minimal muscle tension or expression

	Surprise
	Raised eyebrows, wide eyes, open mouth


2.8 Nonfunctional Requirements

The following are nonfunctional requirements of Neurotalk

2.8.1 Performance

· Fast Page Loads: Neurotalk ensures quick response times across different devices and network conditions. Property listings, messages, and user actions should load with minimal delays.

· Scalable Infrastructure: Neurotalk is designed to handle a growing number of users, properties without performance degradation. This system can efficiently support the increasing number of users. 

2.8.2 User Experience

· Intuitive Navigation: Users should be able to start their therapy sessions, interact with the chatbot, and use voice features without any issues and with ease. The interface must be user-friendly and should also reduce the need for onboarding or technical guidance.

· Mobile Responsiveness: The platform should be fully optimized and equipped for both mobile devices and desktops, ensuring a very seamless and good, comforting experience across various screen sizes.

2.8.3 Security 

· Data Protection & Encryption: All sensitive user data like personal details, saved properties, and messages must be encrypted and stored securely to prevent any sort of unauthorized access.

· Authentication & Authorization: Neurotalk should implement robust authentication mechanisms, secure session management, and role-based access control (RBAC) to avoid and restrict any unauthorized actions.

· Secure API Communication: All API requests should use HTTPS with proper authentication tokens to prevent any security vulnerabilities like man-in-the-middle type of attacks.

· Input Validation & Protection Against Attacks: The system should validate all the user inputs so that it could prevent SQL Injection, XSS, and other security threats or issues.

2.8.4 Readability 

· High Availability & Uptime: Neurotalk should have minimal downtime, which can help in ensuring 24/7 accessibility for users..

· Data Integrity: The system must ensure the data consistency across all modules, preventing any accidental data loss or corruption in any of the user profiles, and saved properties.

· Failover & Backup Mechanism: Neurotalk should maintain the backup mechanisms so that it could restore the data in case of failures or cyberattacks
2.8.5 Maintenance

· Modular Codebase: Neurotalk follows a very well-structured and modular codebase that helps in facilitating easy maintenance, debugging, and scalability.

· Automated Testing & CI/CD: The platform should have automated testing pipelines to ensure bug-free updates and feature rollouts.

· Logs & Monitoring: Neurotalk should have logging and monitoring tools in place to detect errors and performance bottlenecks in real time
CHAPTER 3
DESIGN AND METHODOLOGY
3.1 Feature Driven Development

We used the Step-by-Step Feature Build (FDD) method in our NeuroTalk project. FDD is a repeatable and a structured software and is a build method focused on delivering useful features gradually. It emphasizes on understanding the system's purpose, building iteratively, and delivering frequent updates to ensure the functional progress of the application. We chose this software development model because we had to deliver the core functionalites in a short period of time while maintaing flexibility.
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Figure 3.1: Feature Driven Development Model Flow.

While we were making the software, we kept to the main FDD rules:

· Work Area Mapping: We began the project with a clear understanding of the purpose of our platform. We focused on identifying all the major actions like therapy sessions, emotion detection, and voice interaction. Object-focused modelling helped us to prioritize the tasks and stay aligned with the system’s main goals.

· List of Features: A dynamic list of platform features guided our method of building this app. This included chatbot interaction, speech processing, and visual-based emotion detection. All features were grouped into smaller chunks that were called feature sets and were ordered by user importance and development feasibility.

· Build Again and Again: Following the iterative model, we also added one or more features per every cycle. Each cycle included scoping, design review, and implementation checks to ensure the smooth functionality and quality.

· Builds Often: We maintained a very frequent build schedule throughout development. After each cycle, builds were reviewed internally, and the team discussed functionality, and the improvements based on feedback of people.

· Checks: Regular code reviews were also conducted as to maintain a code quality. These checks ensured the stability, it also caught bugs early, and avoided build-up of any sort of technical issues, helping us stay on track and confident in what we delivered.

3.2 Sequence Diagrams for Neurotalk
This sequence diagram represents the usual interaction journey of a user on the NeuroTalk platform, beginning from account registration to participating in an AI-powered therapy session. It outlines step-by-step method on  how a user engages with various system components, ensuring a very responsive and accessible mental health support experience.

Figure 3.2: User System Interaction Sequence Diagram  

The process begins when a user visits the platform and signs up by entering essential details such as name, email, and password. Upon submission, the system stores user credentials securely and grants access to the NeuroTalk dashboard. From here, users can start interacting with the chatbot. 

Before initiating a therapy session, the user is prompted to upload or capture a photo for emotion detection. The system processes the image using an integrated model to identify the user’s emotional state (e.g., sad, stressed, neutral). Based on the detected emotion, the chatbot dynamically adjusts its tone and approach for that session. 

The user then engages in a real-time CBT therapy session powered by Gemini AI. Users may input messages via Speech-to-Text (STT) or traditional typing. The chatbot responds with emotionally aware dialogue, and users have the option to hear responses via Text-to-Speech (TTS). All interactions during the session are processed in real time, with the system managing speech processing, AI responses, and emotional tone adaptation.

While NeuroTalk does not currently store long-term session history, the session flow remains uninterrupted and context-aware. This interaction sequence ensures accessibility, personalization, and seamless AI-therapy integration—creating a supportive digital environment for users seeking mental health assistance.
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Figure 3.2: User System Interaction Sequence Diagram
3.3 Functionality Flow Diagrams

The following diagrams show the functionality flow of Neurotalk.

Figure 3.3: This diagram illustrates the typical user journey within the NeuroTalk platform. Users begin by registering or logging into the system through a secure authentication process. Once authenticated, they are prompted to upload or capture a photo, which is then analyzed by the Emotion Detection module to assess the user's current emotional state.
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Figure 3.3: User Functionality Flow Diagram

3.4 Class Diagram Neurotalk
The Figure 3.9: The NeuroTalk Class Diagram illustrates the structural relationships and attributes of the core components that make up the NeuroTalk mental health support system. This diagram outlines the foundational architecture of the platform, showcasing key entities such as User, Session, Chatbot, EmotionDetection, AudioModule, and Authentication. Each class in the system contains distinct attributes and responsibilities. The User class holds personal details (e.g., name, email), preferences (e.g., input mode: text or voice), and system access roles. The Authentication module manages login credentials and session validation. Users can start therapy sessions, which are instantiated and managed under the Session class, capturing metadata like timestamps and session status. The Chatbot class, powered by Gemini AI, handles real-time CBT-driven conversations. Parallel to this, the EmotionDetection class is completely independent and processes user-uploaded images to detect emotional states using facial analysis. It does not affect or influence chatbot behavior but adds contextual insights for users. The AudioModule class manages Speech-to-Text (STT) and Text-to-Speech (TTS) functionalities, allowing users to interact via voice and listen to chatbot responses. All classes are tightly integrated through the core system to maintain a fluid, accessible, and private experience. This class diagram represents a scalable and modular architecture where therapy sessions, voice capabilities, emotion tracking, and user interactions are cleanly separated—enabling maintainability, future expansion, and a robust user experience.
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Figure 3.4: Neurotalk Class Diagram

CHAPTER 4
IMPLMENTATION

4.1 Implementation

Developing neurotalk was a comprehensive process involving multiple technologies, tools, and methodologies. The goal was to create a robust, user-friendly platform that facilitates seamless interactions it’s users. Below is an overview of the technologies and tools used in the development of neurotalk.

4.1.1 Languages and Frameworks Used

We have used the following Languages and Frameworks are being used in Neurotalk implementation.

4.1.1.1 React.js

React.js was used for the frontend development, providing a component-based architecture that promotes code reusability and scalability. Its virtual DOM enables fast rendering, making it ideal for a dynamic and interactive platform like neurotalk.

4.1.1.2 CSS and Tailwind CSS

We used Tailwind CSS to style the app. It gives simple tools to build fast and new looks that work well on any screen. With Tailwind's ready-to-use bits, we made the app's design quick and kept the same style all through.

4.1.1.3 FastAPI
FastAPI (Python) serves as the backend framework. It offers high performance and automatic API documentation, making it ideal for handling secure user authentication, session management, and AI service integration.

4.1.1.4 TypeScript
We used Typescript for frontend logic. Typescript’s async capabilities were particularly useful for managing STT/TTS streams and live chatbot interactions. Also typescript is not a loosely typed language so development is very precise and free of linter errors.

4.1.2 Databases Used

We used PostgreSQL for structured storage of user profiles, session metadata, and system configurations. Its relational structure supports strong data integrity, while its extensibility ensures future scalability.
4.1.2 Emotion Detection (Machine Learning)
A machine learning model was integrated for emotion detection using facial expression analysis. Users can upload a photo, which is processed through a trained CNN model to classify emotions (e.g., happy, sad, neutral). Although this system currently operates independently from the chatbot, it helps users gain self-awareness before starting therapy sessions.
4.1.3 APIs and External Services Used

The following APIs and External Services have been used.

4.1.3.1 Gemini API

The Gemini 1.5 Flash API powers NeuroTalk’s core CBT chatbot. It delivers emotionally adaptive, context-aware responses based on the user’s input in real time.

4.1.4 Development Tools Used

The following development tools have been used for Neurotalk Development.

4.1.4.1 Git

Git Version control system used to manage code changes, facilitate collaboration among team members, and track the progress of the project. Git’s branching and merging capabilities ensured that development could proceed in parallel without conflicts.

4.1.4.2 VS Code

The primary integrated development environment (IDE) is used by the development team. VS Code's extensive range of extensions and integrations enhanced productivity and facilitated a smooth development workflow.

CHAPTER 5
RESULTS AND USER MANUAL

5.1 Results

NeuroTalk comprises a range of integrated features and interfaces, divided into two primary sections: the Landing Page and the Core Functional Pages. The Landing Page introduces the platform, highlights its key features, and communicates the benefits of AI-powered CBT therapy. The Core Functional Pages include the User Therapy Interface, Emotion Detection Module, Voice Interaction Controls, Authentication Flow, and the Chatbot Engine Panel. These sections collectively offer users a seamless mental health experience—blending accessibility, AI-driven guidance, and voice-based interaction. The Emotion Detection Module allows users to capture or upload a photo, which is analyzed to provide real-time emotional context for self-awareness (not tied to the chatbot). The Voice Controls section enables users to switch between text, Speech-to-Text (STT), and Text-to-Speech (TTS) modes. The Therapy Interface facilitates real-time communication with the Gemini AI chatbot, delivering CBT-based guidance tailored to user input. Each functional page is designed to prioritize accessibility, simplicity, and responsiveness across devices. The final UI layout for these components is showcased below, giving users a quick visual walkthrough of NeuroTalk’s core features and interaction flow.

5.2  Landing , Login Sign Up Pages
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Figure 5.1: Landing Page
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Figure 5.2: Signup Page
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Figure 5.3: Login Page

5.3 New Sign up Instructions
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Figure 5.5.2: New Signup Instructions
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Figure 5.5.2: New Signup Instructions
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Figure 5.5.3: New Signup Instructions

5.4 Chatbot Page
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Figure 5.5: Chatbot Page
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Figure 5.6: Emotion Detection Page
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Figure 5.7.1: Mood Tracker Page
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Figure 5.7.2: Mood Tracker Page


5.5 Account Setting
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Figure 5.8: Personal Info

Table 5.1: Test Cases

	Test Case ID
	Feature Tested
	Test Case Description
	Expected Results

	TC01
	User Registration
	Register with valid name, email, and password
	User successfully registered

	TC02
	User Login
	Login with correct and incorrect credentials
	Valid: Login success

Invalid: Show error message

	TC03
	Emotion Detection
	Upload or capture photo and run detection
	Emotion label returned with confidence score

	TC05
	Speech-to-Text (STT)
	Speak into microphone and convert to text
	Accurate transcription shown in input field

	TC06
	Text-to-Speech (TTS)
	Play chatbot response as audio
	Chatbot message played aloud


CHAPTER 5
CONCLUSION AND RECOMMENDATIONS

6.1 Conclusion

So, as conclusion, NeuroTalk is a modern and advanced mental health support platform or application built to deliver accessible, AI-powered Cognitive Behavioral Therapy (CBT) through real-time, conversational interaction. By integrating advanced technologies such as Gemini AI, Speech-to-Text (STT), Text-to-Speech (TTS), and an emotion detection module, NeuroTalk creates a very seamless, and inclusive, emotionally aware and emotionally charged experience for users who are seeking mental health assistance from it. One of the standout features of NeuroTalk is its voice-enabled interface feature, which allows users to speak naturally and receive audio feedback from the chatbot, removing barriers for users who have issues with reading or visual impairments. Additionally, the platform’s emotion detection functionality provides users with self-awareness before beginning sessions, while its responsive UI ensures accessibility across all devices. With its modular architecture, privacy-conscious design, and AI-driven core, NeuroTalk offers people to an always-available therapy option that bridges all the gaps left by traditional mental health services.

6.1 Recommendations

The following proposals outline enhancements that can further improve NeuroTalk’s user experience and technical capabilities:
6.1.1 Emotion Detection Insights

Expanding the emotion detection module to provide people contextual insights or mood tracking over time without storing identifiable session history and enabling users to recognize their emotional patterns in their usage.

6.1.2 Enhanced Chatbot Capabilities

Enhance Gemini AI integration with features like conversational memory within-session, guided CBT exercises, and optional prompts for journaling for a deeper engagement among the users.

6.1.3 Voice Interaction Improvements

Refine the STT and TTS experience by adding support for regional accents, visual cues while speaking or listening and emotional intonation in responses.


6.1.4 Mobile Application Development

Develop a dedicated mobile application to increase convenience and reach, allowing users to engage in therapy, voice interactions, and emotion detection on the go.

6.1.5 Anonymous Feedback Mechanism

Introduce a subtle, anonymous feedback system after every session to gather information on how the users are liking it and users sentiment and usability ratings, supporting iterative platform improvements.

6.2.6 Challenges Faced

We faced many challenges when building this app, the first challenge was that gemini’s older models did not support chat memory support, so we built a pipeline that saved and summarized the conversation and then at the start of a new session sent that summary

as the context to the LLM so it can perform well.
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APPENDICES

Appendix A:  Languages Links

Tailwind CSS: https://tailwindcss.com/
React: https://react.dev/
Python: https://www.python.org/
MySQL: https://www.mysql.com/
Appendix B: Tools Used

VS Code: https://code.visualstudio.com/
MySQLWorkbench: https://www.mysql.com/products/workbench/
Google AI Studio: https://aistudio.google.com/
