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Abstract

Revolutionizing the passive listening experience, a smart chair designed for presentation attendees goes
far beyond mere cushioning, dynamically adapting to individual posture and offering ergonomic
support to combat fatigue during lengthy sessions. Equipped with integrated sensors, these intelligent
seats can subtly prompt listeners to adjust their position for optimal comfort and focus, sometimes even
providing gentle haptic feedback for key takeaways or to signal important transitions in the
presentation. Furthermore, some models might feature built-in touchscreens or controls, enabling
seamless participation in polls, Q&A sessions, or personal note-taking, all while providing the
presenter with invaluable, anonymized aggregate data on audience engagement levels, posture shifts,
or even concentration metrics, thereby fostering a more immersive and effective learning environment
for everyone involved. Imagine a future where attending a presentation, seminar, or lecture isn't just
about passive listening, but an actively engaging, barrier-free, and highly personalized experience. This
vision is rapidly moving from science fiction to near reality, embodied by concepts like the Electronics
and communication deign of Al-based smart chair for presentation listeners with an integrated
language converter. Drawing insights from what such an innovation's abstract and conclusion would
highlight, we can glimpse a transformative shift in how we absorb information. AI-powered smart chair
as a revolutionary tool designed to overcome these limitations. An Al-based smart chair with a
language converter is more than just a technological marvel; it represents a philosophical shift in our
approach to human communication and learning. It moves us from a one-size-fits-all model of
information delivery to one that is adaptable, inclusive, and deeply personalized.

Keywords: Electronics and communication, artificial intelligence, smart chair, language conversion,
physical discomfort, multilingual presentation, presentation listeners

INTRODUCTION

An Al-powered smart chair combines sensor
technology, embedded electronics, and artificial
intelligence to monitor user health and posture,
providing real-time feedback and ergonomic
adjustments. The electronics and communication
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design is the core of this system, integrating
components for data collection, processing, and
user interaction. The electronic system is structured
around a central processing unit that collects data
from multiple sensors and uses Al algorithms to
interpret user behavior and health metrics. The
chair's communication system must handle device-
to-device interaction, local network data transfer,
and connectivity with the cloud for data analysis and
long-term storage. The Al and software components
bring the hardware to life by analyzing data,

© STM Journals 2025. All Rights Reserved



Electronics and Communication Design of an Al Bansode and Liyakat

personalizing user experience, and providing actionable insights.

We've all been there: seated in a conference hall, a lecture theatre, or a corporate boardroom, as a
presentation unfolds. While some talks captivate, others lead to wandering minds, stifled yawns, and a
battle against the urge to check one's phone. The traditional presentation format, often didactic and one-
way, struggles to maintain sustained audience engagement in an increasingly distracted world.

But what if your seat itself could be an active participant in your learning and engagement? Enter the
concept of the smart chair for presentation listeners — a revolutionary piece of furniture designed not
just for comfort, but to transform the passive act of listening into an interactive, data-rich experience.
Current presentation environments often foster disengagement due to several factors:

e Physical Discomfort: Uncomfortable seating leads to fidgeting, poor posture, and distraction.

o Cognitive Overload/Underload: Information delivered too fast or too slow can cause minds to

wander.

o Lack of Interaction: The inability to provide immediate feedback or ask discreet questions can

lead to frustration and decreased comprehension.

e Passive Learning: Simply receiving information is less effective for retention than active

participation.

e Presenter Blind Spots: Presenters often have no real-time sense of audience understanding,

confusion, or boredom.

Imagine a chair equipped with an array of sensors and interactive features, seamlessly connected to
the presentation system. This isn't just about ergonomics; it's about creating a responsive environment
that benefits both the listener and the presenter. Key Features and Benefits for the Listener are:

1. Personalized Comfort & Well-being:

e Adaptive Ergonomics: Automatic adjustments to posture based on user movements, perhaps
even gentle prompts to correct slouching.

o Temperature Control: Integrated heating and cooling elements to maintain optimal comfort,
reducing environmental distractions.

o Subtle Sensory Cues: Gentle vibrations or soft light cues to highlight key points, remind the
listener to re-focus, or indicate a polling question.

2. Enhanced Engagement & Focus:

o [ntegrated Note-Taking: A discreet, slide-out screen or haptic surface for quick notes,
potentially syncing directly with the presentation slides.

e [nteractive Controls: Small, intuitive buttons or touch zones for discreet actions like "agree,"
"disagree," "slow down," or "raise a virtual hand" for a question.

o Real-Time Polling & Quizzing: Participate seamlessly in polls or quizzes directly from the
chair, making learning more dynamic.

o Ambient feedback: Subtle, personalized feedback, like a gentle hum, if attention seems to
wane, encouraging re-engagement without embarrassment.

3. Seamless Interaction & Post-Event Utility:

o Discreet Q&A Submission: A built-in microphone or text input to submit questions
anonymously or publicly, managed by the presenter.

e  Content navigation (limited): Potentially allowing listeners to review a previous slide or
pause for a moment to process information on their private screen.

o Personalized Summaries: Post-presentation, receive a summary of key points, personal notes,
and relevant links, tailored to your interaction with the content.

The true power of the smart chair system lies in the aggregate, anonymized data it can provide to the
presenter:

e Real-Time Engagement Metrics: Understand which parts of the presentation are resonating,

where attention is dropping, or where confusion might be arising (e.g., via heart rate variability,
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posture shifts, or collective button presses).

o Audience Comprehension: Instantly gauge understanding through integrated polls and quizzes.

e Pacing and Flow Optimization: Adjust delivery speed based on collective feedback, ensuring the
audience keeps up.

o Data-Driven Content Improvement. Analyze post-event data to refine future presentations,
making them more impactful and audience-centric.

o  FEnhanced Q&A Management: See trending questions and prioritize those that resonate with the
most listeners.

The smart presentation chair isn't just a gadget; it represents a fundamental shift in how we approach
knowledge transfer and collaboration.

e  For Education: Creates a more responsive and effective learning environment, catering to diverse
learning paces.

e For Corporate Training: Improves retention of vital information and ensures training programs
are truly effective.

o For Conferences & Events: Elevates the attendee experience, making events more interactive,
memorable, and valuable.

e For accessibility: Can be customized to aid individuals with specific learning or physical needs.

While the potential is immense, challenges exist. Cost, data privacy concerns (ensuring anonymity
and ethical usage of biometric data), and the complexity of integration into existing event infrastructure
are significant hurdles.

However, as technology advances and the demand for more engaging experiences grows, the smart
chair for presentation listeners could become a standard feature in modern learning and meeting spaces.
It promises a future where every seat is a smart seat, transforming passive listeners into active
participants, and making every presentation a truly interactive and impactful event. The age of the
disengaged audience may soon be a thing of the past [1-5].

THE SMART CHAIR WITH BUILT-IN LANGUAGE CONVERSION

In an increasingly globalized world, effective communication is paramount. Yet, for all the
advancements in presentation technology — holographic displays, interactive whiteboards, and
immersive VR — the fundamental act of listening often remains a passive, sometimes challenging,
experience. From uncomfortable seats that lead to wandering minds, to the impenetrable barrier of
language, the listener's journey is fraught with potential pitfalls.

But what if the very chair you sat on could transform your listening experience, making it more
comfortable, engaging, and universally understandable? Enter the concept of the *Smart Chair for
Presentation Listeners, equipped with integrated language conversion.

This isn't just about a comfortable place to sit; it's about creating an intelligent, personalized, and
universally accessible platform for learning and connection.

Before we dive into the solution, let's acknowledge the common woes:

e Physical Discomfort: Long presentations in rigid chairs lead to aching backs, fidgeting, and
ultimately, distraction.

e Mental Fatigue: Sustained focus is hard. Minds wander, and key information can be missed.

e Language Barriers: In international conferences, diverse classrooms, or global corporate
meetings, language differences can exclude vast segments of the audience, requiring
cumbersome and often imperfect simultaneous translation services.

Imagine a chair designed not just for sitting, but for optimal listening and comprehension. This isn't
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a distant future; the components for such innovation already exist:

L.

Ergonomic Intelligence:

e Dynamic Support: Sensors within the chair detect the user's posture and automatically adjust
lumbar support, seat depth, and recline to maintain comfort and promote alertness.

e  Micro-Vibrations: Subtle, customizable vibrations could be used to gently prompt attention
if the chair detects a significant drop in engagement (e.g., through biofeedback sensors
detecting reduced heart rate variability or stillness).

o Thermal Regulation: Integrated heating or cooling elements keep the user at an optimal
temperature for focus.

2. Personalized Assistance:

e Biofeedback Integration: Sensors can monitor heart rate, stress levels, and even basic
attention indicators. This data (anonymized, of course, or only visible to the user) could be
used to suggest breaks, or even subtly adjust ambient lighting or sound levels within a
personal bubble.

e Note-Taking Prompts: A discreet, retractable screen or haptic feedback could prompt users
to note key takeaways, or even integrate with their personal devices for direct annotation of
presentation slides.

This is where the smart chair truly elevates the experience. Overcoming linguistic divides:

Real-Time Audio Translation: Equipped with an advanced array of microphones and Al-powered
natural language processing, the chair listens to the presenter. The translated audio is then
delivered directly to the listener via discreet, high-fidelity speakers integrated into the headrest,
or via synced personal earpieces.

Visual Text Display: For those who prefer to read, a small, retractable screen (or even a projection
onto the back of the chair in front) displays real-time captions of the presentation in the listener's
chosen language. This is particularly useful for complex technical terms or names.
Multi-Language Output: The system can accommodate multiple simultaneous translations,
allowing a diverse audience to choose their preferred language from a simple interface on the
chair's armrest or linked personal device.

Accent and Nuance Learning: Over time, the Al system learns the speaker's accent and speaking
patterns, improving the accuracy and naturalness of the translation.

The smart chair with language conversion isn't just a gadget; it's a paradigm shift for anyone involved
in presentations:

For the Listener: Enhanced comprehension, reduced fatigue, active engagement, and the
fundamental ability to understand, regardless of language. It transforms a passive role into an
active, personalized learning experience.

For the Presenter: A more engaged, receptive, and truly global audience. No longer limited by
language barriers, their message can reach and resonate with anyone.

For Event Organizers: Streamlined setup for international events, improved accessibility,
reduced reliance on costly and logistically complex live translators, and the ability to gather
anonymized engagement data to optimize future events.

For Education & Corporate Training: Facilitates truly diverse and inclusive learning
environments. Global teams can collaborate more effectively without linguistic friction Of
course, challenges remain. Cost, data privacy concerns, the accuracy of real-time Al translation,
and user acceptance are all factors to consider. However, as technology advances and costs
decrease, the feasibility of such intelligent furniture becomes increasingly viable.

The smart chair with language conversion is more than just a piece of furniture; it's a statement about
our commitment to breaking down barriers, fostering understanding, and creating truly inclusive spaces
for knowledge sharing. The future of listening is not just about hearing; it's about understanding,
engaging, and connecting, seat by seat, word by word [6—12].
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DESIGNING THE SMART CHAIR FOR THE MULTILINGUAL PRESENTATION
LISTENER

In an increasingly globalized world, presentations are no longer confined to a single language or
culture. Yet, the traditional presentation experience often creates barriers for non-native speakers,
hindering comprehension and engagement. Imagine a future where language is no longer an obstacle —
a future enabled by the "Smart Chair for the Presentation Listener with Language Converter."

This isn't just a fancy seat; it's a sophisticated piece of assistive technology designed to seamlessly
bridge communication gaps, enhance focus, and elevate the presentation experience for every attendee.
Crafting such a device requires a meticulous, multi-disciplinary design process [13-23].

The core concept is a personalized listening station. Equipped with advanced audio input, real-time
Al-powered language conversion, and discreet audio output, this smart chair would allow any listener
to receive the presentation's audio in their chosen language, instantly, and accurately.

Developing the Smart Chair is an intricate process, encompassing industrial design, software
engineering, acoustics, and human-computer interaction (HCI). Here are the critical design steps:

Step 1: User Research & Needs Assessment (The "Who'' and '"Why")

o Target Audience Deep Dive: Who are presentation listeners? Professionals, students, conference
attendees, international delegates. What are their pain points during multi-language
presentations? (Lack of understanding, reliance on interpreters not always available, distraction,
fatigue).

o Contextual Analysis: Where will these chairs be used? Conference halls, lecture theatres,
boardrooms. What are the environmental considerations (noise, lighting, space)?

e Defining Core Needs:

Accurate & Low-Latency Translation: This is paramount.

Discreet & Clear Audio Delivery: Personal listening without disturbing others.
Comfort & Ergonomics: Long-duration sitting.

Intuitive Controls: Easy language selection and volume adjustment.
Connectivity & Compatibility: Integration with existing presentation systems.
Scalability & Maintenance: For large venues.

O O O O O O

Step 2: Conceptualization & Ideation (The "What" — Initial Sketches & Features)

e Brainstorming Features: Beyond translation, what else? Noise cancellation, personalized
volume, perhaps even haptic feedback for emphasis, integrated charging ports, small display for
text translation or supplementary info.

o Form Factor Exploration: How does the language tech integrate without being bulky? Discreet
headrests with embedded speakers, armrest control panels, integrated microphones for listener
feedback (optional).

e  Preliminary Architecture: Sketching out the high-level system components:

Audio input from presenter (via dedicated mic or existing PA system).

On-board or cloud-based Al translation engine.

Audio output to individual chairs.

User interface on each chair.

Power management.

o User Flow Mapping: How does a user select a language? Power on, choose from a list, confirm.
How is feedback handled if translation isn't perfect?

O O O O O

Step 3: Detailed Design & Engineering (The "How" — Bringing It to Life)
e Ergonomics & Industrial Design:
o Comfort. Designing the seat, backrest, armrests for long-term comfort, adjustable features.
o Integration: Seamlessly embedding speakers (e.g., bone conduction or near-field directional

© STM Journals 2025. All Rights Reserved 20



Electronics and Communication Design of an Al Bansode and Liyakat

speakers in headrest), microphones, control panel [24-30].

o Aesthetics: Professional, sleek, and durable materials fitting various venue decors.

o Cable Management: Ensuring clean, safe routing of power and data.

Hardware Design:

o Audio Input System: High-fidelity microphones sensitive enough for presenter's voice,
potentially integrating with standard PA systems via a dedicated module.

o Processing unit: Selecting powerful, energy-efficient microcontrollers or edge Al chips for
low-latency translation processing.

o Audio Output: Designing custom directional speakers or using high-quality
earphones/headsets integrated into the chair, ensuring privacy.

o Connectivity Modules: Wi-Fi, Bluetooth for communication with a central system or cloud
services.

o Power Management: Battery life for untethered use or robust power delivery for wired
configurations.

Software Design & Al Integration:

o Speech-to-text (STT): Robust STT engine to accurately transcribe the presenter's speech
across various accents and speaking styles.

o Neural Machine Translation (NMT): Integrating state-of-the-art NMT models optimized for
real-time, conversational language. Training data would be crucial.

o Text-to-Speech (TTS): High-quality, natural-sounding TTS voices in multiple languages.

o Latency Optimization: Aggressive optimization of every step in the pipeline to minimize
delay (ideally < 500ms).

o User Interface (Ul) Software. Intuitive touch-screen interface on the armrest for language
selection, volume, and settings.

o System Integration Software: Communication protocols between chairs, central server, and
presenter's audio source.

o feedback & Correction Loop: Mechanisms for users to report translation errors or request
clarification (e.g., a simple button press).

Step 4: Prototyping & Iteration (The "Test & Learn" Phase)

Concept Prototypes (low fidelity Basic mock-ups to test ergonomic comfort and physical
integration of components.

Functional Prototypes (mid fidelity): Working models with essential hardware and software
components. Testing real-time translation accuracy, latency, audio quality.

User Testing: Bringing in diverse groups of users (native and non-native speakers) to test the
chair in simulated presentation environments. Gathering qualitative and quantitative feedback on
comfort, ease of use, translation quality, and overall experience.

Acoustic Testing: Rigorous testing of noise cancellation and directional audio to ensure privacy
and clarity.

Durability and Safety Testing: Ensuring the chair can withstand regular use and meets safety
standards.

Data Collection & Analysis: Using performance metrics (e.g., WER for translation) and user
feedback to refine the design.

Step 5: Manufacturing & Deployment Considerations

Supply Chain Management: Sourcing reliable components for mass production.

Assembly & Quality Control: Establishing efficient and precise manufacturing processes.
Scalability: Designing for easy deployment and management in large venues.

Maintenance & Support: Planning for software updates, hardware repairs, and user support.
Regulatory Compliance: Ensuring adherence to electrical, safety, and accessibility standards.
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Key Technologies Driving the Innovation

o Advanced Al & Machine Learning: For highly accurate, low-latency speech-to-speech
translation.

e Directional Audio Technology: To deliver localized sound without disturbing adjacent listeners.

o Active Noise Cancellation (ANC): To isolate the listener from ambient room noise.

o FEdge Computing: Potentially processing some translation tasks on the chair itself to reduce
reliance on constant cloud connectivity and further lower latency.

e Biofeedback Integration (Future): Monitoring listener engagement, posture, or even stress levels
to adapt the experience.

The Smart Chair for the Presentation Listener with Language Converter isn't just a product; it's a
paradigm shift in how we approach global communication in professional and academic settings. By
meticulously following these design steps, we can create a future where every voice is heard, and every
message is understood, fostering true inclusion and maximizing the impact of knowledge sharing across
all linguistic boundaries [31-34].

DESIGN STEPS FOR AN AI-BASED SMART CHAIR WITH LANGUAGE CONVERSION
The traditional presentation environment often presents a myriad of challenges for listeners:
discomfort, distractions, language barriers, and the struggle to maintain focus over extended periods.
Imagine a future where your chair isn't just a seat, but an intelligent co-pilot, enhancing your
engagement and breaking down communication barriers. This is the vision for an Al-based smart chair
designed specifically for presentation listeners, featuring real-time language conversion [35-44].

Designing such an innovative product requires a meticulously planned, multi-disciplinary approach.
Here are the key design steps:

Phase 1: Discovery & Conceptualization — Defining the Intelligent Listener Experience

This initial phase focuses on understanding the user, the problem, and the core technological
possibilities.

1. User Research & Needs Assessment:

o Identify Pain Points: Conduct surveys, interviews, and observations with presentation
attendees, students, and conference delegates. What are their biggest frustrations (e.g., back
pain, difficulty understanding accents, losing attention, feeling disengaged)?

o Define User Personas: Create detailed profiles of target users (e.g., international delegate,
student with ADHD, senior executive).

o Identify key desires: What would make their experience significantly better? (e.g., improved
comfort, seamless understanding, reduced fatigue, enhanced focus).

2. Market Analysis & Competitive Landscape:

o Existing Solutions: Research current "smart" furniture, ergonomic chairs, and real-time
translation devices.

o Identify Gaps: Pinpoint what existing products lack in addressing the unique needs of
presentation listeners.

o Technological Feasibility: Assess current Al (NLP, computer vision, biometrics), sensor
technology, and haptic feedback capabilities.

3. Core Feature Definition (Minimum Viable Product - MVP):

o Adaptive Ergonomics: Automatic posture correction, dynamic lumbar support, temperature
regulation.

o Focus & Engagement Monitoring: Gaze tracking, heart rate variability, micro-expression
analysis to detect attention levels.

o Real-Time Language Conversion: Audio input from the presenter, instant translation, and
discreet output.

o Discreet User Interface: Minimal physical controls, companion app for personalization,
subtle haptic/visual feedback.
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4. Preliminary Al Architecture Design:

(@)
O

Sensor Integration: How will various sensors (pressure, thermal, optical, acoustic) feed data?
Data Processing Pipeline: Edge computing for real-time analysis, cloud for deeper learning
and updates.

e Machine Learning Models:

O
O
O

O

Posture & Comfort: Reinforcement learning for personalized adjustments.

Focus & Alertness: Classification models to detect inattention/fatigue.

Natural Language Processing (NLP): Speech-to-text, neural machine translation, text-to-
speech for the language converter.

Feedback Loop: How will the Al learn from user interactions and preferences over time?

Phase 2: Design & Prototyping — Bringing the Concept to Life
This phase translates the defined requirements into tangible designs and initial prototypes.
1. Industrial Design & Ergonomics:

@)

O

Form Factor: Design an aesthetic, unobtrusive, and comfortable chair that integrates
technology seamlessly.

Material Selection: Choose materials that are durable, breathable, comfortable, and allow for
sensor integration (e.g., smart fabrics, memory foam, adaptive polymers).

Actuator Integration: How will motors and pneumatic systems be discreetly embedded for
dynamic adjustments?

Safety & Durability: Ensure the physical design can withstand prolonged use and unexpected
forces.

2. User Experience (UX) & User Interface (UI) Design:

@)

O

Intuitive Controls: Design minimalist controls on the chair itself (e.g., a single multi-function
knob, touch-sensitive areas).

Companion App: Develop a user-friendly mobile app for deeper customization (language
selection, sensitivity settings, personal profiles, performance summaries).

Feedback Mechanisms: How will the chair subtly alert the user to posture issues or provide
translated audio? (e.g., gentle vibrations, soft audio prompts, discreet display).

Onboarding: Design a smooth process for first-time users to set up their profiles and
preferences.

3. Language Converter System Design:

O

O
O

Audio Capture: Design an array of microphones (e.g., directional, noise-canceling) to
accurately capture the presenter's voice from varying distances and acoustics, minimizing
ambient noise.

Translation Engine Integration: Select or develop a robust, low-latency neural machine
translation (NMT) engine. Consider specialized training data for academic, business, or
specific presentation contexts.

Output Mechanism:

Audio: Discreet, directional speakers embedded in the headrest or armrest, or integration with
personal Bluetooth earbuds.

Visual (optional): A small, retractable e-ink display for text translation or key summaries.
Latency management: Crucial for real-time comprehension; aim for imperceptible delays.

4. Proof-of-Concept (POC) & Rapid Prototyping:

O

Component Testing: Test individual sensors, actuators, and translation modules
independently.

Scaled Prototypes: Build small-scale or partial prototypes to test specific functionalities (e.g.,
a chair back prototype for posture adjustment, a headrest prototype for audio capture and
output).

Software Mock-ups: Create interactive mock-ups of the companion app and internal system
logic.
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Phase 3: Development & Iteration — Building the Full System
This phase involves full-scale development, integration, and rigorous testing.

1.

Hardware Development:

o Fabrication: Manufacture mechanical components, frame, and upholstery.

o Electronics Integration: Embed PCBs, microcontrollers, wiring for sensors, actuators, audio
systems.

o Power Management: Design efficient power supply and battery systems (if applicable for
portability).

Software Development:

o Firmware: Develop low-level software for managing sensors, actuators, and communication
protocols.

o Al Model Training & Optimization: Train and fine-tune Al models with diverse datasets,
focusing on accuracy, responsiveness, and energy efficiency.

o Cloud Infrastructure: Develop backend services for data storage, remote updates, and
advanced analytics.

o Application Development: Build the robust companion mobile app (10S/Android) with
secure communication.

System Integration & Calibration:

o Hardware-Software Integration: Connect all physical components to the software stack,
ensuring seamless communication.

o Calibration: Calibrate sensors for accuracy, actuators for precise movement, and audio
systems for clear output.

o Privacy & Security: Implement robust data encryption, secure data handling protocols, and
privacy features (e.g., user control over data sharing).

Alpha & Beta Testing:

o Internal Alpha Testing: Rigorous internal testing by the development team to identify major
bugs, performance issues, and design flaws.

o Limited Beta Testing: Deploy prototypes to a small group of diverse users in controlled
presentation environments. Collect detailed feedback on comfort, Al performance,
translation accuracy, and overall user experience.

o lIterative Refinement: Based on testing feedback, continuously refine the hardware, software,
Al models, and UX/UI. This is a critical step for perfecting the product.

Phase 4: Deployment & Post-Launch — Delivering and Evolving
The final phase focuses on bringing the product to market and ensuring its long-term success.

1.

Manufacturing & Supply Chain:

o Mass Production: Establish scalable manufacturing processes and quality control.

o Supply Chain Management: Source components efficiently and manage logistics for
assembly and distribution.

Certification & Compliance:

o Obtain necessary certifications (e.g., ergonomic standards, electrical safety, accessibility
standards, data privacy regulations like GDPR/CCPA).

Marketing & Sales Strategy:

o Value Proposition: Clearly articulate the unique benefits of the smart chair (e.g., enhanced
focus, inclusivity, personalized comfort).

o Target Audiences: Conference organizers, universities, corporate training centers, individual
professionals.

o Sales Channels: Direct sales, partnerships with event venues, furniture retailers.

Post-Launch Support & Continuous Improvement:

o Customer Support: Provide technical assistance and user guidance.

o Over-the-Air (OTA) updates: Regularly push software updates to improve Al models, add
features, and fix bugs.
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o Data-Driven Insights: Analyze aggregated, anonymized usage data (with user consent) to
identify areas for future improvements and next-generation product development.

o Feedback Loop: Maintain channels for ongoing user feedback to drive future iterations and
product evolution.

The Al-based smart chair with integrated language conversion represents a paradigm shift in how we
experience presentations. By meticulously following these design steps, from understanding the subtle
needs of a distracted listener to perfecting the real-time translation and ergonomic adjustments, we can
create a product that not only offers unparalleled comfort but also dismantles communication barriers,
fostering a truly inclusive and engaging learning environment for everyone [45-48].

DISCUSSION

In an increasingly globalized world, the spoken word remains the primary medium for sharing
knowledge, inspiring action, and fostering collaboration. Yet, the simple act of listening to a
presentation can be surprisingly challenging — especially when language barriers, discomfort, or lagging
attention spans come into play. What if the very chair you sit on could eliminate these hurdles,
transforming you from a passive attendee into an actively engaged, fully comprehending participant?

Enter the concept of the Al-powered smart chair for presentation listeners, specifically equipped with
real-time language conversion capabilities. This isn't just a piece of furniture; it's an intelligent assistant
designed to revolutionize how we experience speeches, conferences, lectures, and workshops. At the
heart of this smart chair concept lies its most revolutionary feature: the integrated language converter.
Imagine attending an international conference where the presenter speaks Mandarin, but you only
understand English. Here's how the smart chair could bridge that gap:

1. Real-Time Audio Translation: Microphones subtly embedded in the presentation space capture
the speaker's voice. Al-powered translation engines process the audio in real-time, converting it
into the listener's preferred language. This translated audio could then be delivered directly to the
listener via discreet, high-quality headphones seamlessly integrated into the chair, or even
through ultrasonic directional speakers creating a personal sound bubble.

2. Visual Subtitles/Transcriptions: A small, retractable screen or an integrated display on the chair's
armrest could simultaneously offer real-time text translations or transcriptions. This caters to
different learning styles and provides a visual backup for complex terminology or accents.

3. Accent and Nuance Adaptation: Advanced Al could be trained to recognize and adapt to various
accents, dialects, and even understand nuances like sarcasm or emphasis, ensuring a more
accurate and natural translation experience.

The impact of this feature alone is immense. It democratizes access to information, fosters true
inclusivity in global gatherings, and allows insights to flow freely across linguistic divides, leading to
richer discussions and more meaningful connections. While language conversion is a game-changer,
the "smart" capabilities of these chairs extend far beyond translation, enhancing the entire listening
experience:

e FErgonomic Personalization: Al could analyze the listener's posture and subtly adjust the chair's
recline, lumbar support, and armrests to ensure optimal comfort throughout the presentation,
reducing fatigue and improving focus. Integrated sensors could even provide gentle haptic
feedback to encourage better posture.

e Temperature Regulation: Personalized climate control, offering gentle heating or cooling, could
maintain optimal comfort, preventing distractions caused by an overly warm or cold room.

o Attention Monitoring & Gentle Nudges: Sensors could detect signs of drowsiness or
disengagement (e.g., head nodding, prolonged stillness). The chair could then offer subtle, non-
intrusive interventions like a gentle vibratory nudge, a slight change in recline, or a quiet prompt
to stretch.

o [Integrated Note-Taking & Information Retrieval: A built-in interface could allow users to
seamlessly take digital notes, highlight key points from the real-time transcription, or even ask
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the Al for more information on a particular topic being discussed, acting as a personal research
assistant.

e Sensory Feedback for Presenters (Privacy-Preserving): Aggregated, anonymized data on
audience engagement levels (e.g., collective posture shifts, attention scores) could be provided
to presenters, offering valuable insights into which parts of their talk resonated most, allowing
for real-time adaptation or future improvements.

The deployment of Al-powered smart chairs with language converters represents a seismic shift for

various stakeholders:

e For Listeners: Enhanced comprehension, reduced fatigue, deeper engagement, a feeling of
greater inclusion, and the ability to absorb information from any presenter, anywhere. It
transforms a potentially exclusive experience into a universally accessible one.

e For Presenters & Organizers: Wider audience reach, increased impact of their message, more
effective communication across diverse groups, and valuable data to refine their delivery. It
elevates the quality and professionalism of any event.

e For Venues & Institutions: Positions them as cutting-edge, inclusive hubs for global exchange,
attracting a broader clientele and fostering a reputation for innovation and accessibility.
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Adjustable height & tiit adjustment for all ages Lumbar support

adjustment for all ages
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Muiti axbis arm-
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Figure 1. Presenter chair.

The Al-powered smart chair with language conversion capabilities is more than just a futuristic
gadget; it's a testament to how technology can break down barriers and foster true understanding. As
Al continues to evolve and integrate seamlessly into our physical environments, these intelligent seats
could become standard in conference halls, classrooms, and corporate meeting rooms. They promise a
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future where knowledge is truly borderless, where every voice can be understood, and every listener
can be fully present, comfortable, and engaged — a future where the simple act of sitting down opens up
a world of possibilities.

The chair design is shown in Figure 1. This design is applied for Design patent and Copyright patent
in India by the authors with some changes.

CONCLUSION

The conclusion of a paper on such a smart chair would move beyond the technical specifications to
discuss the profound implications and future potential of this innovation. It would emphasize the shift
from a mere piece of furniture to a powerful, intelligent learning companion. Key Takeaways & Benefits
are:

o FEnhanced Comprehension & Retention: By reducing cognitive load and providing immediate
language support and summarization, the chair would significantly improve how listeners absorb
and retain information.

o Unprecedented Inclusivity: The real-time language converter breaks down linguistic barriers,
making complex technical discussions, international conferences, and global educational content
accessible to anyone, anywhere. This fosters true global collaboration and knowledge sharing.

o  Personalized Learning Environments: The adaptive nature of the chair, combined with Al's
ability to understand individual preferences and needs, moves towards a truly personalized
learning experience, catering to different learning styles and attention spans.

o Democratization of Knowledge: No longer would access to information be limited by language
proficiency or the ability to attend in person. This technology could potentially bridge educational
gaps and empower individuals worldwide.

e Future Directions: The conclusion would likely touch upon future enhancements, such as:

o Integration with note-taking apps and personal knowledge management systems.

o Advanced sentiment analysis to gauge audience engagement and provide feedback to
presenters.

o Predictive Al to anticipate listener questions or areas of confusion.

o Haptic feedback for subtle alerts, stress reduction, or emphasis on key points.

o Integration with AR/VR for enhanced visual aids and immersive experiences.

While overwhelmingly positive, the conclusion would also likely acknowledge the ongoing
challenges: ensuring translation accuracy, addressing data privacy concerns related to capturing speech,
managing the cost of widespread adoption, and designing interfaces that enhance rather than distract.

REFERENCES

1. Patil RM. Modelo de apariencia discriminatorio para un sélido seguimiento en linea de multiples
objetivos. Telematique. 2023;22(1):24-43.

2. Sayyad KK. Analysis for field distribution in optical waveguide using linear FEM method. J Opt
Commun Electron. 2023;9(1):23-8.

3. Liyakat SS. Dispersion compensation in optical fiber: A review. J Telecommun Study.
2023;8(3):14-9.

4. Liyakat SS. Quantum key distribution in optical fiber communication: A study. Trends Opto-electro
Opt Commun. 2025;15(1):30-40.

5. Liyakat KKS. Fake cryptocurrency detection using Python. Recent Trends Program Lang.
2025;12(1):1-7.

6. Parihar B, Kiran A, Valaboju S, Rashid SZ, Liz DRAS. Enhancing data security in distributed
systems using homomorphic encryption and secure computation techniques. ITM Web Conf.
2025;76:02010.

7. Tamboli DA, Sawant VA, MHM, Sathe S. Al-driven [oT (AlloT) based decision-making—KSK
approach in drones for climate change study. In: 4th Int Conf Ubiquitous Comput Intell Inf Syst
(ICUIS). 2024. p. 1735-44.

© STM Journals 2025. All Rights Reserved 27



Recent Trends in Electronics & Communication Systems
Volume 12, Issue 3
ISSN: 2393-8757

8.

0.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Liyakat KKS. Detecting malicious nodes in [oT networks using machine learning and artificial
neural networks. In: Int Conf Emerg Smart Comput Informatics (ESCI). 2023. p. 1-5.

Liyakat KKS. Malicious node detection in [oT networks using artificial neural networks: A machine
learning approach. In: Singh VK, Kumar Sagar A, Nand P, Astya R, Kaiwartya O, editors.
Intelligent Networks: Techniques and Applications. CRC Press; 2024.

Kasat K, Shaikh N, Rayabharapu VK, Nayak M. Implementation and recognition of waste
management system with mobility solution in smart cities using Internet of Things. In: 2nd Int Conf
Augment Intell Sustain Syst (ICAISS). 2023. p. 1661-5.

Kazi K. Modelling and simulation of electric vehicle for performance analysis: BEV and HEV
electrical vehicle implementation using Simulink for e-mobility ecosystems. In: E-Mobility in
Electrical Energy Systems for Sustainability. IGI Global; 2024. p. 295-320.

Kazi KS. Braille-Lippi numbers and characters detection and announcement system for blind
children using KSK approach: Al-driven decision-making approach. In: Driving Quality Education
Through Al and Data Science. IGI Global; 2025. p. 531-56.

Kazi KS. Advancing towards sustainable energy with hydrogen solutions: Adaptation and
challenges. In: Geopolitical Landscapes of Renewable Energy and Urban Growth. IGI Global;
2025. p. 357-94.

Kazi KS. A study on Al-driven Internet of Battlefield Things (IoBT)-based decision making: KSK
approach in IoBT. In: Merging Artificial Intelligence With the Internet of Things. IGI Global; 2025.
p. 203-38.

Kazi KS. KK approach to increase resilience in Internet of Things: A T-cell security concept. In:
Cryptography, Biometrics, and Anonymity in Cybersecurity Management. IGI Global; 2025. p.
199-228.

Kazi S. Machine learning-based pomegranate disease detection and treatment. In: Revolutionizing
Pest Management for Sustainable Agriculture. IGI Global; 2024. p. 469-98.

Kazi S. Computer-aided diagnosis in ophthalmology: A technical review of deep learning
applications. In: Transformative Approaches to Patient Literacy and Healthcare Innovation. 1GI
Global; 2024. p. 112-35.

Liyakat KKS. Machine learning (ML)-based Braille Lippi characters and numbers detection and
announcement system for blind children in learning. In: Social Reflections of Human-Computer
Interaction in Education, Management, and Economics. IGI Global; 2024.

Liyakat KKS. ChatGPT: an automated teacher’s guide to learning. In: Al Algorithms and ChatGPT
for Student Engagement in Online Learning. IGI Global; 2024. p. 1-20.

Liyakat KKS. Machine learning approach using artificial neural networks to detect malicious nodes
in IoT networks. In: Udgata SK, Sethi S, Gao XZ, editors. Intelligent Systems. ICMIB 2023.
Lecture Notes in Networks and Systems. Vol. 728. Springer; 2024. p. 145-56.

Sayyad KKS. KK approach to increase resilience in Internet of Things: A T-cell security concept.
In: Analyzing Privacy and Security Difficulties in Social Media: New Challenges and Solutions.
IGI Global; 2025. p. 87-120.

Sayyad K. KK approach for IoT security: T-cell concept. In: Deep Learning Innovations for
Securing Critical Infrastructures. IGI Global; 2025.

Shinde SS, Nerkar PM, Kazi SS, Kazi VS. Machine learning for brand protection: A review of a
proactive defense mechanism. In: Avoiding Ad Fraud and Supporting Brand Safety: Programmatic
Advertising Solutions. IGI Global; 2025. p. 175-220.

Upadhyaya AN, Surekha C, Malathi P, Suresh G, Suriyan K, Liyakat KKS. Pioneering cognitive
computing for transformative healthcare innovations. SSRN Electron J. 2025.

Khadake SB, More PS, Shinde RJ, Kondubhairi KP, Kamble SS. Al-driven IoT-based decision
making for hepatitis diseases patient’s healthcare monitoring: KSK approach for hepatitis patient
monitoring. In: 7th Int Conf Intell Sustain Syst (ICISS). 2025. p. 256—63.

Khadake SB, Galani K, Patil KB, Dhavale A, Sarik SD. Al-powered IoT (AlloT)-based bridge
health monitoring using sensor data for smart city management—A KSK approach. In: 7th Int Conf
Intell Sustain Syst (ICISS). 2025. p. 296-305.

© STM Journals 2025. All Rights Reserved 28



Electronics and Communication Design of an Al Bansode and Liyakat

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Khadake SB, Ingale BR, Sudake SS, Awatade MM. Kidney diseases patient healthcare monitoring
using Al-driven IoT (AlloT)—A KSK1 approach. In: 7th Int Conf Intell Sustain Syst (ICISS). 2025.
p. 264-72.

Mulla NR, Liyakat KKS. Pipeline pressure and flow rate monitoring using IoT sensors and ML
algorithms to detect leakages. Int J Artif Intell Mech Eng. 2025;1(1):20-30.

Mulla NR, Liyakat KKS. Nuclear energy: Powering the future or a risky relic. Int J Sustain Energy
Thermoelectr Gener. 2025;1(1):52-63.

Mulla NR. Sensor-based aircraft wings design using airflow analysis. Int J Image Process Smart
Sens. 2025;1(1):55-65.

Mulla NR, Liyakat KKS. A study on machine learning for metal processing: A new future. Int J
Mach Des Technol. 2025;1(1):56—69.

Mulla NR, Liyakat KKS. Sensor-based aircraft wings design using airflow analysis. Int J Image
Process Smart Sens. 2025;1(1):55-65.

Mulla NR, Liyakat KKS. Node MCU and IoT centered smart logistics. Int J] Emerg loT Technol
Smart Electron Commun. 2025;1(1):20-36.

Todakar RD, Jadhav VK. Kinetic power gyms for revolutionizing fitness. J Telecommun Switching
Syst Netw. 2025;12(2):13-21.

Liyakat KKS. Cardiovascular modeling with computational and mathematical methods. Res Rev J
Bioinformatics. 2025;12(2):1-11.

Mulla NR, Liyakat KKS. Air flow analysis in sensor-based aircraft wings design. Recent Trends
Fluid Mech. 2025;12(2):29-39.

Mulla NR, Liyakat KKS. IoT sensors to monitor pipeline pressure and flow rate combined with ML
algorithms to detect leakages. Recent Trends Fluid Mech. 2025;12(2):40-8.

Shaik HR, Liyakat KKS. Juncture of nanotechnology and IoT: Novel era of connectivity. Nano
Trends J Nano Technol Appl. 2025;27(3).

Parkhe SS, Dhyavarkonda UT, Todkar RD, Pawar RM, Liyakat KKS. Nanotechnology in Internet
of Things: a powerful partnership shaping the future. J Nanosci NanoEng Appl. 2025;15(2).
Mulla NR, Liyakat KKS. Nano-materials in vaccine formation and chemical formulae’s for
vaccination. J Nanosci NanoEng Appl. 2025;15(3).

Mulani AK, Shaikh HT, Liyakat KKS. Nuclear power generation using UO2 materials. J Adv Electr
Eng Devices. 2025;3(2):27-40.

Shaikh HT, Liyakat KKS. Empowering the IoT: The study on role of wireless charging
technologies. J Control Instrum Eng. 2025;11(2):29-39.

Shaikh HT, Liyakat KKS. Pre-detection systems transfiguring intoxication and smoking using
sensor and Al J Instrum Innov Sci. 2025;10(2):19-31.

Desai VA. Al and sensor systems revolutionizing intoxication and smoking pre-detection. J Control
Instrum. 2025;16(3):15-26.

Shaikh HT. The future of coastal resilience: Harnessing satellite technology. Adv Res Commun
Eng Innov. 2025;28-36.

Shaikh HT, Liyakat KKS. Sensor-based intelligent wearable glasses. J Digit Circuitry Innov Electr
Devices. 2025;1(2):16-24.

Shaikh HT, Liyakat KKS. Pre-detection systems transfiguring intoxication and smoking using
sensor and Al J Instrum Innov Sci. 2025;10(2):19-31.

Shaikh HT, Liyakat KKS. Millimetre wave: A study on the backbone of future IoT connectivity.
Adv Res Analog Digit Commun. 2025;2(2):20-31.

© STM Journals 2025. All Rights Reserved 29



