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SOCIAL LONELINESS - NATIONAL EPIDEMIC

« The U.S. Surgeon General has declared loneliness and isolation a national epidemic in 2023
» Loneliness poses a serious public health crisis affecting nearly half of all adults in America.

« Loneliness costs the U.S. economy an estimated $406 billion per year in lost productivity and
healthcare spending

* Loneliness economy is now seen as a major emerging sector, with investors placing $150M+
rounds into startups tackling human connection

* 1% reduction in loneliness-related costs represents a $4B-$6B opportunity.

Loneliness is like hunger or thirst — a signal our body sends us when something we need for survival is missing.”
— Dr. Vivek H. Murthy, U.S. Surgeon General, 2023
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TAGORE Al

This new framework can foster
creativity, emotional resilience,
and broker peer connection
among like minded students.

PRESENTATION TITLE

Tagore Al represents a new kind of artificial intelligence — one
that never delivers the finished solution. Instead, it guides
students in the journey like a companion and then hand over the
relationship to another like minded student.

Al introduces few elements:

1.

N

> W

Reciprocal creativity loops

Curiosity-guided learning constraints

Ethical dialogue scaffolding and moderation

Nature-integrated cognition and culturally grounded storytelling

Brokering human connection among like-minded students
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COMPONENTS

« Reciprocal Creativity Engine: Al waits for human input before
responding, using adaptive interaction models, state-tracking, and
creativity-matching across text, sketch, music, or movement.

« Guided Curiosity Controller: Generates micro-prompts and partial
hints instead of full answers, guided by pedagogical pacing and
dynamic difficulty calibration.

« Dialogue Ethics Manager: Manages respectful dialogue, emotional
mirroring, and empathy through fine-grained discourse control and
affect detection.

« Nature-Integrated Cognition: Interprets outdoor inputs (images,
sounds, sensors) to create nature-based tasks via geospatial
awareness and ecological knowledge graphs.

» Cross-Cultural Cognition Engine: Curates global stories, music, and
iImagery using diversity-balanced selection and cultural-sensitivity
framing.

 Friendship Catalyst Module: Use output from all above modules to
|ldentify emotional and cognitive similarities among users to gently
connect compatible individuals and nurture genuine friendships.
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Cross-Cultural Cognition Engine

Curates global stories, music & imagery
with diversity-balanced & cultural framing

Reciprocal
Creativity Engine

Guided Curiosity
Controller

Al waits-for-user-input Generates micro-prompts

using adaptive interatiio mejp> RN M M\ | Core &=  &partial hints
-ars across with dynamic difficulity
text, sketch, music Language & calibration
& movement s Reasoning Engine
Nature-Integrated Cognition \ Dialogue Ethics Manager

|
« Manages respectful dialogue

& detects emotional cues

« Interprets outdoor inputs
to create nature-based tasks

« Connects compatible users
& nurtures genuine friendships
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ROOT CAUSES OF LONELINESS

» Erosion of community bonds: civic, religious, workplace & neighborhood
« Digital interaction replacing deep, in-person relationships even at work
« High mobility, fragmented living reducing spontaneous social contact.

« Life disruptions — illness, disability, bereavement, divorce,
unemployment, and living alone in the fear of “bothering others”

 Social fragmentation and mistrust driven by social polarization
 Fear of rejection across personal, social, and professional relationships

« Declining relationship skills — fewer opportunities to learn connection,
compromise, and conflict resolution.

Can Al help restore relationship and trust in others?
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IN SEARCH OF SOLUTION: TAGORE

» Tagore as a Humanist — saw education as a path to
liberate the mind, nurture imagination, and cultivate
empathy across cultures.

 Holistic Education Philosophy — Tagore rejected rote
learning. Emphasized creativity, nature, dialogue,
emotional development as core to human flourishing.

» Radical Inclusiveness — His model welcomed all
cultures, backgrounds, and identities, promoting global
citizenship long before the term existed.

 Learning Through Freedom — He believed students
thrive when curiosity leads the way, not fear or rigid
iInstruction — compatible with Al-guided learning.

« Santiniketan as a Living Experiment — His university
Visva Bharati, Santiniketan embodies open-air learning,
artistic expression, and life developed through

relationships. Santiniketan, A UNESCO heritage
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AT EMBEDS TAGORE'S PRINCIPLES...

» Reduce childhood social loneliness through human-centric learning
« Strengthen empathy, trust, and relationship-building skills

» Reinforce creativity via reciprocal creativity e.g., Al responds only after
the child creates, never giving final output.

» Promote curiosity-driven learning instead of passive consumption
Encourage respectful dialogue, turn-taking, and emotional expression
Integrate nature-based cognition to restore balance and reduce isolation
Build cross-cultural awareness and belonging in diversity

Prepare resilient future citizens capable of forming deep human
connections
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“The highest education is that
which does not merely give us
information but makes our life in
harmony with all existence!”

1913 Nobel Laureate;

Poet, polymath, humanist
8/23/2026



INNOVATION
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Reciprocal Creativity and Microprompt

‘ Al Idea / Prompt @
« Objective: Build an interaction protocol where the Al

responds only after the child produces a creative act (text, Stu

sketch, movement, audio).
« Challenges: Multimodal creativity detection is unproven;

‘ Al Expands {0
Student Creates /

maintaining engagement without frustration requires new
Joint Innovation Zone

RECIPROCAL
CREATIVITY ENGINE

Interaction-stability models.

« Approach: Phase | will prototype multimodal creativity
detectors grounded in Vygotsky's constructivism, which
shows children learn best when they initiate
meaning-making. Creativity-matching models will draw on
Amabile’s theory—creativity emerges from intrinsic
motivation, domain skills, and creative-thinking
processes—and Tagore's reciprocal creativity, where
learning grows through mutual creative exchange.
Controlled studies will guantitatively evaluate protocol
stability and learner engagement.

=

New Ideas Emerge
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Modeling Curiosity Persistence
& Dynamic Difficulty Calibration

———

GUIDED CURIOSITY
CONTROLLER

« Objective: Replace answer-giving with micro-prompts and
partial hints to sustain curiosity.

» Challenges: Al systems do not model curiosity persistence;
dynamic difficulty calibration requires modeling curiosity style
and cognitive load.

» Approach: Research will leverage Bruner's discovery
learning, Montessori’'s guided exploration, and Hidi &
Renninger’'s interest-development theory, all of which show

curiosity strengthens through guided, self-initiated exploration.

These principles will inform micro-hint algorithms that nudge
learners without giving full answers. Reinforcement signals
will reward curiosity continuation rather than correctness.
Phase | experiments will test whether constrained guidance
iIncreases persistence and reduces passive consumption.
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Al Curiosity Enqme %'
Tracks Cunos:fy Signals

Curnosn‘y Persasfence Monitor |

- Engagement Over Time
» Curiosity Drop or Surge

- Adjusts Pacing & Novelfy_

K 2

" Dynamic Difficulty Calibration
+ Cognitive Load Analysis
+ Adaptive Challenge Level

__* Maintains “Flow State”

L 2

[ Curiosity Style Modeling |

« Explorer, Questioner, Pattern-Seeker
« Tailors Micro-Prompt
ailors Micro-Prompts &7

L 4

“Adaptive Micro-Prompt Generator _
» Next Hint or Challenge /
- Balanced Difficulty )

7 s g
"~ Learner Feedback Loop
(k + Actions & Responses

\ ¢ Cognih’ve Data.




DIALOGUE ETHICS
MANAGER

« Objective: Enable respectful dialogue, emotional safety,
reflective questioning, and conflict-sensitive conversation.

« Challenges: LLMs struggle with turn-taking, emotional
boundaries, and dependency risks; affect detection without
over-personalization is delicate.

» Approach: Dialogue-state machines will build on Denham
and Eisenberg’s socio-emotional development research and
Rogerian communication principles emphasizing empathy
and reflective listening. Affect-detection pipelines will use
validated emotional-tone markers (prosody, lexical indicators,
interaction patterns). Safety filters will incorporate
attachment-theory constraints to prevent emotional
over-reliance while enabling trust-building practice.
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Teach:

Respectful Dialogue

Emotional Safety

Reflective Questioning
Conflict-Sensitive Conversation



NATUREINTEGRATED
COGNITION ENGINE

« Objective: Use geolocation, ecological knowledge graphs,
and multimodal sensor fusion to generate nature-based
tasks.

» Challenges: Mapping real-world environmental inputs to
meaningful learning tasks is unvalidated; outdoor multimodal
grounding requires robust sensor fusion.

» Approach: Research will draw on Attention Restoration
Theory and biophilic learning, both supported by decades of
evidence showing nature improves attention, emotional
regulation, and social connectedness. These can be
operationalized using existing tools: computer-vision models
for natural features, audio classifiers for nature sounds, Curiosity driven tasks:

geolocation/weather APls, and ecological knowledge graphs. . Backyard ecology

Phase | will prototype environmental-context models and . Common animals across the continents
test nature-task generation using educator-validated rubrics. . History of the evolution of clothes you are

wearing ... let knowledge not be
fragmented!
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CULTURAL
COGNITION ENGINE

« Obijective: Provide diversity-balanced stories, music,
imagery, and cultural framing that strengthen belonging and
reduce prejudice.

« Challenges: Avoiding stereotypes and bias amplification
requires new cultural-sensitivity filters; contextual adaptation
Is complex.

» Approach: Algorithms will draw on cross-cultural cognition
research (Nisbett; Markus & Kitayama), UNESCO
intercultural education principles, and Tagore's humanist
inclusiveness. These can be implemented using multilingual
LLMs, cultural-sensitivity filters, bias-detection models, and

content-balancing algorithms. Educator review and Connect Stories across culture, continents,
bias-sensitivity audits will validate cultural accuracy and history to reduce prejudice. Integrate world in
psychological safety. perception.

* |n music

 Inart
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FRIENDSHIP-CATALYST
MODULE

« Obijective: Identify peers with compatible creativity,
curiosity, emotional cues, and interaction behaviors, and
gently facilitate real-world connection.

» Challenges: Modeling social compatibility has no
benchmarks: ethical boundaries must reinforce
human-to-human connection.

» Approach: Similarity-mapping algorithms will draw on
peer-relationship research (Rubin, Bukowski, Parker) and
developmental social-signal models (turn-taking,
responsiveness, emotional tone). Matchmaking protocols will
incorporate prosocial behavior theory and SEL frameworks.
Phase | will run small-cohort pilots to test whether Al-guided
introductions increase meaningful peer interactions.
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TECHNOLOGY
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TASK OF THE Al

» A dedicated Al agent per student enhances personalization and trust

» Learns the child’s creativity patterns, curiosity style, and emotional cues

» Provides tailored micro-prompts, hints, and nature-based tasks

» Acts as a safe practice partner for dialogue, empathy, and conflict resolution

« Supports shy, anxious, or isolated children in initiating social interactions

» Reinforces real-world peer engagement — never replaces human relationships

» Maintains ethical boundaries to prevent emotional dependency

* Functions as a “guide-friend,” not a digital substitute for companionship

 Finally create network of reliable friends where human connections are established

Goal: Al becomes a catalyst for friendship by identifying students with similar mental makeup, preferences, attitudes, and levels
of knowledge, and gently bringing them together into meaningful human networks where real friendships can grow.
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MODULES NEEDED + LLMS

1. Interaction Protocol Layer for Reciprocal Creativity * Tracks learner actions
* Blocks Al output until human creativity is detected
* Adapts responses to the learner’'s medium (text, sketch, audio, movement)

2. Pedagogical Constraint Engine for Guided Curiosity * Controlled withholding
*  Micro-hint generation
* Dynamic difficulty adjustment
* learning-path modeling

3. Dialogue Ethics & Turn-Taking Manager * Turn-taking enforcement & reflective question generation
* Empathy-safe response filters
» Conflict-sensitive dialogue shaping

4. Environmental Context Engine * Geolocation awareness & ecological knowledge graphs
* Multimodal sensor fusion (images, sounds, weather, surroundings)
* Nature-task generation based on environment

5. Cultural Cognition Engine * Cultural-sensitivity filters
» Diversity-balanced content selection
» Contextual cultural framing
» Stereotype-avoidance algorithms

6. Friendship Catalyst Module * Analyzes compatibility
* Facilitates connection between human minds
* Monitors relationship growth
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METRIC TO GAUGE AT EFFECTIVENESS: SCS-X

Social Connection Score: SCS-X

1. Loneliness Scales (40%)

2. Behavioral Social Signals (30%)

3, Digital Engagement Signals (20%)

4. Affective & Well-being Indicators (10%)

« UCLA Loneliness Scale
« De Jong Emotional/Social Loneliness Scale
e Social Connectedness Scale

* Frequency of meaningful interactions
» Diversity of peers interacted with

» Reciprocity (do others respond?)

» Participation in group activities

« Active vs passive participation
« Contribution to discussions

* Initiation of conversations

* Drop-off patterns

« Sentiment in writing
« Emotional tone in voice when applicable
« Sleep/activity patterns (optional for future extension)

High Loneliness Risk

20 TAGORE Al Feeling Isolated

Disconnection Connection

31-60 61-80 81-100

Strong Belonging
& Engagement

Moderate Healthy Social

Some Social Gaps Feeling Connected Active & Engaged
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SYSTEM ARCHITECTURE

Ul Layer Web / Mobile / Chat Interface

v

API Layer REST/ GraphQL / WebSockets ‘

v

Orchestration Layer ‘

|

Reciprocal Creativity l Cross-Cultural
Engine Al Core ‘ Cognition Layer
Guided Curiosity ‘ ¥ | Nature-Integrated
Controller LLM il Cognition Layer
DlaI&gue Ethics | St Feadbadk Bvaluator - Friendship Catalyst
anager ‘ Module
T ' Humanistic
l J]> Dialogue Layer
= ] ‘ S =
Data & Telemetry Layer — —>' Evaluation Layer

SCS-X Feedback
Loop

Loneliness &
Connection Metrics

21 TAGORE Al 8/23/2026



Component One-Line Explanation
Provides user interaction through web, mobile, or chat

oL e interfaces.
Connects the Ul to backend systems using REST, GraphQL,
S Y S T E M ARG or WebSockets.

C O M P O N E N T S Orchestration Layer ngvtss requests and coordinates all modules and data

Core reasoning engine generating responses, insights, and
creativity.

Measures emotional resonance, connection quality, and
loneliness-reduction effectiveness.

Enables co-creation and shared imaginative output between
user and Al.

Steers exploration and learning paths to maintain relevance
and engagement.

Ensures conversations remain respectful, safe, and
context-appropriate.

Adapts reasoning and communication to diverse cultural
perspectives.

Infuses ecological awareness and nature-based metaphors
into reasoning.

LLM (Large Language Model)
SCS-X Feedback Evaluator
Reciprocal Creativity Engine
Guided Curiosity Controller
Dialogue Ethics Manager
Cross-Cultural Cognition Layer

Nature-Integrated Cognition Layer

ldentifies shared interests and emotional patterns to gently

PG CEE i MEETE foster human-to-human friendships.

Maintains empathy, emotional depth, and human warmth in
conversation.

Collects logs, metrics, and behavioral signals for system
monitoring.

Analyzes performance and user satisfaction to refine Al
behavior.

Continuously feeds connection metrics back into the Al core
for improvement.

Humanistic Dialogue Layer
Data & Telemetry Layer
Evaluation Layer

22 TAGORE Al SCS-X Feedback Loop
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BUSINESS MODEL & MONETIZATION

» Tier 1: Tagore Al as SaaS model: Sold directly to
schools and districts on an annual subscription tier at
fixed $ per student seat per year. Provides administrators
with aggregated, privacy-compliant student SCS-X
wellbeing dashboards.

 Tier 2: Direct-to-Consumer: A premium parent-facing
companion app tier priced at fixed $/month. Gives
parents localized updates on the nature-based tasks
completed and insights from the Friendship Catalyst
module.

« Tier 3: DeepTech IP and API Licensing: License Soft
Skill enhancing Engine and Turn-Taking Dialogue
managers to external consumer Al networks including
corporate customers for their HR training purposes. It will
be based on corporate or industrial LLMSs.
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Payment / Investment Human
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Positive Impact
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THOUGHT LEADERSHIP

Rabindra Chakraborty, Ph.D.
Al Inventor | Tech Entrepreneur | Author

Rabindra Chakraborty, a Ph.D. in Electrical Engineering from Michigan State
University with 30+ years of industry experience is a distinguished alumnus, an
Al inventor and an entrepreneur. As Founder, Former President, and CTO

of venture backed Senslytics, he created CausX Al, a causation-based epistemic
framework that learns through hypothesis iteration to predict rare industrial
events. His 12 patents span intuition-driven machine reasoning and applied Al
systems, commercialized through ResVoirX and CorroX applications that are
being accepted in the O&G sector. He currently serves as a board member and
technical advisor to Senslytics Corporation.
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Raised in Santiniketan, Dr. Chakraborty’s worldview is rooted in Tagore's
humanist philosophy, shaping his lifelong commitment to uniting technology,
creativity, and empathy. An accomplished Bengali author, he envisions that Al
not only forecasts outcomes but also cultivates curiosity, emotional intelligence,
and human connection—especially among young learners.
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