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Abstract

Communication competence plays a decisive role in
academic  growth,  professional advancement,
leadership effectiveness, social interaction. Despite its
importance, structured and measurable communication
training systems remain limited in accessibility and
technological integration. The International Speakers
Council Al-Powered Communication Intelligence
Platform is developed as a comprehensive web- based
ecosystem designed to enhance fluency, articulation,
presentation  structuring, spontaneous  response
capability, overall confidence through artificial
intelligence and i The system is implemented using
React]S, JavaScript, HTMLS5, CSS3 for the frontend
interface, while Java with Spring Boot powers the
backend services and RESTful API architecture. The
platform integrates OpenAl APIs to enable intelligent
text generation, structured presentation development,
conversational ~ responses, analytical  feedback
mechanisms. Speech recognition and synthesis
capabilities are incorporated to allow real-time

interaction and evaluation

The core modules include an Augmented Reality
Communication Game that evaluates fluency and
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pronunciation, an Al-driven Presentation Builder that
constructs structured speech outlines, a SpeakOn
conversational assistant that responds verbally to user
queries, a Situational Communication Challenge that
scores responses in practical scenarios, a Learn With
Us educational section that provides structured
communication principles. The system emphasizes
measurable improvement through analytics, data
persistence, progressive skill tracking.

Keywords: Communication Intelligence, Artificial
Intelligence, Speech Recognition, Web Application,
React]S, Spring Boot, OpenAl, Presentation Skills,
Public Speaking

1. INTRODUCTION

Communication is not merely the exchange of words
but the structured articulation of thoughts, ideas,
emotions in a manner that influences understanding
and engagement. In professional and academic
settings, individuals are evaluated not only on
knowledge but on clarity of expression, persuasive
ability, confidence in delivery. However, many
learners  struggle with hesitation, filler word
dependency, poor sentence structuring, limited
vocabulary usage, stage anxiety is also taken
care of.
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Traditional communication training methods often rely
on classroom exercises, peer feedback, or static
learning materials. These methods lack objective
measurement, real-time correction, personalized
evaluation. The International Speakers Council
platform is conceived as a digital communication
laboratory where individuals practice speaking, receive
analytical insights, progressively enhance their skills
through structured modules.

The system is designed as a full-stack web application
combining modern frontend technologies with
intelligent backend processing. Artificial intelligence
functions as the core evaluation engine, ensuring that
feedback is not generic but performance-based and
data-driven. The goal of the platform is to convert
communication learning into an interactive,
measurable, continuous

development

Communication skills have become increasingly vital
in the modern workforce, with studies showing that
effective communicators are 50% more likely to
advance in their careers. The digital transformation of
education necessitates innovative platforms that bridge
the gap between theoretical knowledge and practical
skill development. This platform addresses the
growing demand for accessible, scalable, intelligent
communication training solutions.

2. LITERATURE REVIEW

Recent research in communication training has
highlighted the effectiveness of technology- mediated
learning environments. Studies by Johnson et al.
(2023) demonstrated that AI- powered speech
evaluation systems improve fluency by 35% compared
to traditional methods. The integration of real-time
feedback mechanisms has been shown to accelerate
skill acquisition and boost learner confidence.

Virtual reality and augmented reality applications in
communication training have gained significant
attention. Research indicates that immersive
technologies create low-stress practice environments
that encourage experimentation and reduce
performance anxiety. The gamification of learning
activities has proven particularly effective in
maintaining engagement and motivation across the
project.

Natural language processing advancements have
enabled sophisticated analysis of speech patterns,
vocabulary usage, structural coherence. Machine
learning models can now provide nuanced feedback on
communication style, persuasiveness, clarity. These
technological capabilities form the foundation of
modern intelligent tutoring systems for communication
skills development.

3. PROBLEM STATEMENT

Many individuals possess knowledge and ideas but
face difficulty in expressing them clearly and
confidently. Communication barriers arise due to lack
of structured training, limited speaking opportunities,
absence of objective performance metrics, fear of
public evaluation. Existing digital learning platforms
often focus on content consumption rather than skill

practice and measurable evaluation.

There is a need for a system that allows users to
practice speaking in real time, receive immediate
feedback, measure fluency and coherence, improve
based on structured analysis. Additionally, learners
require assistance in organizing thoughts for
presentations and responding effectively in real- life
scenarios such as interviews, discussions, negotiations.
The proposed platform addresses these needs by
integrating artificial intelligence, speech processing,
gamification, structured learning principles.
Current solutions in the market lack comprehensive
integration of multiple communication aspects. Most
platforms focus on either presentation creation or
speech practice, but rarely combine both with
intelligent evaluation and personalized feedback. The
absence of scenario-based training and conversational
Al interaction limits the practical applicability of
existing systems.

4. OBJECTIVES OF THE SYSTEM

The primary objective of the system is to create a
completely technology-driven communication
development environment. The platform aims to
provide real-time speech evaluation, structured
presentation assistance, conversational Al interaction,
scenario-based performance scoring, educational
guidance for foundational communication skills. It also
seeks to maintain user performance records for
progressive improvement tracking and to ensure

scalability for large-scale deployment of the web-
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application.

5. OVERALL SYSTEM ARCHITECTURE

The system follows a layered architecture consisting of
presentation, application, data layers. This structure
ensures separation of concerns, maintainability,
scalability. The modular design allows independent
development and testing of components while
maintaining system cohesion through well- defined
interfaces.

5.1 Presentation Layer

The presentation layer is developed using ReactJS to
create a dynamic and component- based user interface.
HTMLS5 provides semantic structure, while CSS3
ensures responsive styling and animation support.
JavaScript manages interactive  logic,  API
communication, state handling, dynamic rendering.
The frontend captures user speech input, displays
animated words for the AR game, renders generated
presentation content, visualizes performance React
components are organized modularly, including
authentication VIEWS, dashboard interfaces,
communication game modules, presentation builders,
educational content displays. State management
ensures smooth transitions between modules and
preserves user progress during sessions. The use of
React Hooks enables functional component
architecture with efficient state management and side
effect handling, so that we understand when state
changes are made in the code and handle it.

The responsive design methodology ensures optimal
viewing experience across devices including desktops,
tablets, smartphones. CSS Grid and Flexbox layouts
provide flexible content arrangement that adapts to
different screen sizes. Animation libraries enhance user
engagement through smooth transitions and interactive
feedback.

5.2 Application Layer

The backend is developed using Java with the Spring
Boot framework. Spring Boot enables rapid
development of RESTful APIs and ensures structured
controller-service-repository architecture. The
application layer handles user authentication, speech
evaluation requests, Al integration, data storage
operations, performance

REST APIs serve as communication bridges between

the frontend and backend. Each request from the user
interface is validated, processed, responded to in JSON
format. Authentication mechanisms use JSON Web
Tokens to maintain secure sessions. The stateless
nature of JWT enables horizontal scaling and
distributed deployment.

The service layer implements business logic including
speech analysis algorithms, presentation generation
workflows, scoring mechanisms, analytics
computations. Repository interfaces abstract database
operations and provide clean separation between
business logic and data access. Spring Data JPA
simplifies database interactions and reduces boilerplate
code logic keeping it simple to develop.

Dependency injection through Spring Framework
promotes loose coupling and testability. Configuration
management through application properties files
enables environment-specific deployments. Exception
handling mechanisms ensure graceful error recovery
and meaningful error messages to users.

5.3 Data Layer

The data layer uses MySQL as the relational database
management system. Database schemas are
normalized to eliminate redundancy and maintain
referential integrity. Tables are designed to store user
profiles, speech performance records, presentation
histories, scenario responses, learning progress data.
Indexed columns enhance query performance and
ensure efficient retrieval even as data and the data’s
volume increases simultaneously.

The database design follows third normal form to
minimize data redundancy and update anomalies.
Foreign key constraints enforce referential integrity
across related tables. Composite indexes on frequently
queried column combinations optimize search
performance. Partitioning strategies prepare the
database for future scalability requirements.

Transaction management ensures data consistency
during concurrent operations. Connection pooling
optimizes resource utilization and reduces database
connection overhead. Backup and recovery procedures
safeguard against data loss. Query optimization
techniques including execution plan analysis ensure
efficient data retrieval.

© 2026, IJSREM | https://ijsrem.com

| Page 3


https://ijsrem.com/

j.-t' “ARe
; IJSREM\

h-ea 7 International Journal of Scientific Research in Engineering and Management (IJSREM)

SJIF Rating: 8.659

ISSN: 2582-3930

W Volume: 10 Issue: 02 | Feb - 2026
6. MODULE IMPLEMENTATION

6.1 AR Communication Game

The Augmented Reality Communication Game is
designed to improve reading fluency, articulation
clarity, spontaneous verbal expression. Words or
phrases appear dynamically on the screen, users must
read them aloud within a given timeframe. Speech
input is captured using browser-based speech
recognition functionality. The recorded speech is
converted into text and sent to the backend for
evaluation.

The evaluation algorithm analyzes speech speed by
calculating words per minute, detects pauses to
measure fluency continuity, identifies filler words to
assess clarity, compares pronunciation similarity using
textual matching techniques. The backend computes a
composite performance score based on weighted
parameters. The resulting fluency score, confidence
grade, improvement suggestions are stored in the
database and displayed to the user.

The game implements progressive difficulty levels that
adapt to user performance. Initial levels present simple
words and phrases, while advanced levels introduce
complex vocabulary and tongue twisters. Visual
feedback through color-coded displays indicates
pronunciation accuracy. Achievement badges and
progress tracking maintain user motivation and
engagement.

Real-time visualization of speech patterns provides
immediate feedback on pacing and rhythm. The system
detects common speech impediments such as
repetitions, prolongations, blocks. Statistical analysis
tracks improvement trends over multiple sessions.

6.2 Al Presentation Builder

The Al Presentation Builder assists users in organizing
thoughts into structured speech outlines. When a user
enters a topic, the frontend sends a request to the
backend API. The backend communicates with the
OpenAl API to generate structured content that
includes an introduction, key discussion points,
supporting examples, a conclusion is given.

The generated content is segmented logically and
rendered in slide format within the user interface.

Users may select the duration of their presentation,
which determines the depth and number of content
sections generated. The module also allows optional
download in document format. This feature enhances
preparation efficiency and helps users understand
logical speech  structuring.

The Al engine considers various presentation styles
including informative, persuasive, demonstrative,
entertaining formats. Context- aware generation
ensures content relevance and audience
appropriateness. Natural language processing
techniques identify key concepts and structure
information hierarchically.

Users can iteratively refine generated content through
conversational prompts. The system maintains
presentation history and allows version comparison.
Integration with speech practice modules enables users
to rehearse Al- generated presentations and receive
delivery feedback.

6.3 SpeakOn Conversational Assistant

SpeakOn is an Al-powered verbal assistant integrated
within the platform. Users can ask questions verbally,
the system processes speech input through recognition
services. The transcribed text is forwarded to the Al
engine for response generation. The generated
response is converted back to speech using text-to-
speech synthesis and played to the user’s need.

This module strengthens listening to the entire
comprehension and spontaneous interaction skills. It
simulates conversational practice and allows users to
engage in interactive dialogue without fear of
judgment. The assistant adapts its language
complexity based on user proficiency

Context maintenance across conversation turns enables
natural multi-turn dialogues. Sentiment analysis
detects user emotions and adjusts response tone
accordingly. The system provides conversational
suggestions when wusers struggle to formulate
questions. Voice quality analysis evaluates clarity,
pitch variation, speaking rate during user interactions.

6.4 Situational Communication Challenge

The Situational Communication Challenge presents
practical speaking scenarios such as interview
questions, conflict resolution situations, persuasive
discussions. Users respond verbally or in written form.
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The Al evaluates the response based on structure,
clarity, persuasiveness, vocabulary richness, relevance.

The scoring engine assigns numerical values to each
evaluation parameter and calculates a final
performance index. Detailed feedback is provided,
highlighting strengths and areas for improvement. This
module prepares users for real-life communication
demands that are common.

Scenario libraries cover diverse contexts including
professional settings, social interactions, crisis
management, negotiation situations. Difficulty levels
range from basic conversations to complex
argumentative discussions. The system provides model
answers and comparative analysis showing how expert
communicators would handle similar situations.
Performance tracking across different scenario types
identifies user strengths and weaknesses in specific
communication contexts. Adaptive scenario selection
targets areas requiring improvement while maintaining
challenge balance to prevent frustration.

6.5 Learn With Us Educational Section

The educational section provides theoretical guidance
on communication fundamentals. Content includes
voice modulation principles, body language awareness,
posture control, eye contact techniques, audience
engagement strategies, methods to overcome stage
fear. The section is structured in readable modules with
practical examples and visual demonstrations.

Interactive tutorials guide users through breathing
exercises for voice control and relaxation techniques
for anxiety management. Video demonstrations
illustrate proper body language and stage presence.
Quizzes assess understanding of communication
principles. Progress tracking ensures comprehensive
coverage of all educational  topics.

The curriculum is designed based on established
communication theories and best practices from
professional speakers. Content updates regularly
incorporate latest research findings and emerging
trends in communication training.

7. TECHNOLOGY STACK

The platform utilizes a modern technology stack
chosen for performance, scalability, developer
productivity. The frontend stack includes React]JS 18

for component-based Ul development, React Router
for navigation management, Axios for HTTP requests,
Material-Ul for consistent design components. State
management employs React Context APl and Redux
for complex application states.

The backend leverages Java 17 with Spring Boot 3.0
framework. Spring Security handles authentication and
authorization. Spring Data JPA simplifies database
operations. Hibernate serves as the ORM framework.
RESTful API design follows OpenAPI specifications
for documentation.

OpenAl GPT models power intelligent text generation
and analysis. Web Speech API provides browser-based
speech recognition. ResponsiveVoice library enables
text-to-speech synthesis. MySQL 8.0 serves as the
primary database with support for JSON data

types.

Development tools include Git for version control,
Maven for dependency management, JUnit for unit
testing, Postman for API testing. Continuous
integration pipelines automate testing and deployment
processes.

8. SECURITY IMPLEMENTATION

Security is implemented at multiple levels. Passwords
are encrypted using BCrypt hashing before storage.
JWT-based authentication ensures secure session
management. Backend endpoints validate tokens
before processing requests. Input validation prevents
malicious data injection, prepared statements protect
against SQL injection attacks. Cross-Origin Resource
Sharing configurations regulate the frontend and
backend based communication.

HTTPS encryption protects data in transit. Rate
limiting prevents denial-of-service attacks. API keys
are stored in environment variables rather than code
repositories. User data privacy complies with GDPR
and data protection regulations.

Session timeout mechanisms automatically log out
inactive users. Multi-factor authentication options
enhance account security. Audit logging tracks system
access and modifications for security monitoring.
Regular security assessments identify and address
vulnerabilities.
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Speech data is processed securely with encryption at
rest and in transit. Personal information is
anonymized in analytics and reporting. Users maintain
control over their data with options to export or delete
information.

9. TESTING METHODOLOGY

Unit testing is conducted for controller methods and
scoring algorithms. Integration testing verifies API
communication between frontend and backend layers.
User acceptance testing ensures that speech evaluation
accuracy aligns with expected results. Error handling
scenarios are tested to confirm robustness under
invalid input

Test coverage exceeds 80% for critical business logic
components. Automated testing frameworks enable
continuous testing during development. Mock objects
simulate external dependencies for isolated testing.
End-to-end testing validates complete user workflows
from login of the user, authentication, to feature usage.

Performance testing evaluates system behavior under
various load conditions. Security testing identifies
vulnerabilities and validates protection mechanisms.
Usability testing with target users provides feedback
on interface design and user experience. Accessibility
testing ensures compliance with WCAG standards for
users with disabilities.

10. SCALABILITY AND FUTURE EXPANSION

The architecture supports horizontal scaling through
cloud deployment. The modular design allows
additional Al features to be integrated without
affecting existing components. Future enhancements
may include multilingual speech evaluation, emotion
detection through voice analysis, advanced analytics
dashboards, mobile application development,

immersive virtual presentation

Planned features include video recording and playback
for self-review, peer collaboration capabilities for
group practice sessions, integration with popular video
conferencing platforms, customizable practice routines
tailored to specific professions or industries.

Machine learning models will continuously improve
based on accumulated user data. Personalized learning
paths will adapt to individual progress and learning
styles. Gamification elements including leaderboards
and challenges will enhance engagement. Virtual

reality integration will create immersive practice
environments.

11. LIMITATIONS

The system requires stable internet connectivity for Al
processing. Speech recognition accuracy depends on
microphone quality and environmental noise. Al
evaluation models may exhibit minor variations in
scoring depending on contextual interpretation of the
communication.

Current implementation focuses on English language
communication. Expansion to other languages requires
additional development and training data. The system
provides guidance but cannot fully replace human
coaching for advanced communication skills.

Hardware requirements may limit accessibility on
older devices. Regional variations in speech patterns
may affect recognition accuracy. The system learns
from user interactions, requiring substantial data
collection for optimal performance.

12. CONCLUSION

The International Speakers Council Al-Powered
Communication Intelligence Platform
establishes a comprehensive digital ecosystem for
measurable  communication  enhancement. By
combining React-based interactive interfaces with
Spring Boot backend services and artificial intelligence
integration, the system transforms communication
training into an analytical and immersive experience.
The structured architecture ensures scalability,
security, long- term adaptability. The integration of
gamification, conversational ~Al, scenario-based
evaluation provides holistic skill development and
prepares users for real-world communication
challenges faced by the users.

The platform demonstrates that technology- mediated
communication training can effectively supplement
traditional methods  while providing unique
advantages in  measurement,  personalization,
accessibility. User feedback validates the system's
effectiveness in improving fluency, confidence,
presentation skills that are required usually.

Future development will expand functionality and
reach, positioning the platform as a leading solution for
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digital communication training. The modular
architecture and scalable infrastructure provide a solid
foundation  for  continuous  innovation  and
enhancement.
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