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Abstract: This paper presents the conceptualisation, design, and implementation of Persona Al, an advanced multi-persona communication
platform powered by Google’s Gemini API. The system addresses the limitations of standard "single-persona" chatbots by offering a library of
curated characters—such as teachers, doctors, and farmers—each governed by structured behavioural descriptors and role-specific knowledge
domains. Central to the platform is a dual-mode interaction strategy: Zen Mode, optimised for functional minimalism and power-user
productivity, and Baat-Chit Mode, designed with conversational scaffolding to assist digitally illiterate and rural users. The methodology follows
a nine-phase systematic development cycle, integrating Human-Computer Interaction (HCI) principles with state-of-the-art generative
modelling. Evaluation through User Acceptance Testing (UAT) and performance benchmarking indicates that persona-driven interactions
significantly enhance user self-efficacy, reduce cognitive load, and foster higher levels of trust compared to generic Al interfaces. The findings
suggest that the future of Al adoption in diverse socio-economic contexts like rural India depends heavily on the transition from tool-centric to
persona-centric systems.
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I.INTRODUCTION

The global trajectory of artificial intelligence has moved
beyond the "black box" era toward an "agentic" future, where
Al systems act as collaborative partners rather than static
tools. Market valuations underscore this shift, with the Al
companion segment expected to expand from $28.19 billion
in 2024 to over $140 billion by 2030, maintaining a
compound annual growth rate of 30.8%. Despite this
economic expansion, a critical "sociotechnical gap" persists:
the divide between the high-level cognitive capabilities of
Large Language Models (LLMs) and the lived social realities
of the end-users. Traditional Al systems often fail because
they are perceived as cold and detached, delivering identical
responses regardless of the user's background or emotional
state.

This research is motivated by the need to democratise
access to Al through human-centred design. In a country like
India, where digital literacy remains uneven, and a
significant portion of the population resides in rural areas
with limited exposure to technical jargon, the "one-size-fits-
all" approach to AI interaction is fundamentally flawed.
Persona Al attempts to solve this by creating an ecosystem
where users can engage with characters they recognise and
trust. Whether a student requires the patience of "The
Teacher," a villager needs the practical guidance of "The

Farmer," or a patient seeks the empathetic explanations of
"The Doctor," the platform routes user intent to a specific
persona tailored for that context.

To maintain character consistency and contextual
relevance, Persona Al utilises advanced role-play prompting

techniques. Recent scholarship indicates that persona-based
prompting is not merely a stylistic choice but a cognitive
filter that alters the model's reasoning process. By adopting
specific personalities, LLMs can improve Theory of Mind
(ToM) performance—the ability to understand mental
states—by up to 12%, transforming the Al from a mere data
predictor into an adaptive social agent.

II. RELATED WORK

Three distinct approaches currently dominate the landscape
of persona-driven Al and rural digital inclusion:

General-Purpose Persona Platforms

1. Character.ai: This is the most prominent
commercial platform utilising Large Language
Models (LLMs) for persona simulation. It allows
users to interact with thousands of community-
created characters. However, its primary focus is
entertainment and roleplay rather than functional
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utility in healthcare or agriculture. Unlike Persona
Al it lacks a "minimalist mode" for productivity or
"scaffolding" for non-literate users.

2. OpenAl Custom GPTs: OpenAl allows users to
define "System Instructions" to create specialised
personas. While powerful, these are often "black
boxes" that require high levels of prompt
engineering skill from the user—a barrier that the
Baat-Chit Mode in your research specifically aims
to remove.

B. Regional and Rural-Centric AI (India Context)

1. Jugalbandi (Microsoft & Al4Bharat): This is a
generative Al-driven chatbot designed for rural
India, accessible via WhatsApp. It focuses on
retrieving government scheme information in local
languages. While it addresses the language gap, it
lacks a multi-agent persona framework, often
delivering information in a standard, robotic
administrative tone rather than an empathetic
persona like "The Teacher" or "The Doctor."

2. Bhashini (National Language Translation
Mission): A Government of India initiative that
provides a localized translation layer for AI. Many
existing Indian startups use Bhashini for voice-to-
text in vernacular languages. However, Bhashini is
a translation tool, not an interaction framework; it
does not manage "Theory of Mind" or behavioral
persona consistency.

3. Kissan GPT: An Al specialised for agriculture that
provides real-time advice to farmers. While highly
functional, it is a single-domain agent. It cannot
pivot from agricultural advice to medical triage or
educational tutoring, which highlights the need for a
multi-agent system like Persona Al.

II1. EASE OF USE

A. Selecting a Template

In the development of relatable Al, the selection of
persona archetypes serves as the "cognitive template" for
interaction. Recent literature on Personalised Generation
(PGen) emphasises that the design space for prompts is
virtually infinite, yet most models default to a centrist,
middle-aged, Western male persona if not explicitly directed.
To overcome this "default persona bias," Persona Al
provides a library of "Facet-Rich Prompts". These templates
blend demographic descriptors (age, region) with attitudinal
factors (moral values, behavioural inclinations) to simulate
diverse identities, such as historical figures or local mentors,
ensuring that the interaction feels authentic to the user's
specific sociolinguistic environment.

Abbreviations and Acronyms

The systematic development of Persona Al followed a
rigorous nine-phase methodology (9 PM) to ensure
scalability. This process began with Requirement Analysis

(RA) to profile divergent wuser needs—specifically
identifying the gap between "power users" and rural
"novices". This was followed by System and Architectural
Design (SAD) and Persona Design and Prompt Engineering
(PDPE), where proprietary behavioural rules were encoded
into the core engine. The stack integrates a React.js frontend
with a Node.js and Express.js backend, utilising Supabase for
secure Authentication (Auth) and data isolation.

Abbreviations and Acronyms

The "technical units" of the architecture are optimised for
low-resource environments common in rural India. The
system is designed to run efficiently on modern web
browsers and smartphones with as little as 2 GB of RAM.
The core intelligence unit is managed through the Gemini
Interactions API, which handles conversation history on the
server side. This shifts the computational load of state
management from the client device to the cloud, enabling
lightweight operation while preserving persistent relational
memory—an essential factor for building trust in
underserved communities.

Equations

The mathematical foundation of Persona Al’s
conditioned generation can be modeled as a function of the
user input, persona vector, and conversational context.

yi=p\(ELILX) (1)

Where Sy i$ is the character-aligned response, $x_i$ is
the user query, $P$ is the persona vector (demographic and
behavioural rules), and $\mathcal{C}$ is the multi-turn
context. Furthermore, the system employs an "Agentic
Control Loop" where the model analyses the state before
selecting tools (Reason + Act), ensuring that interactions are
not just text predictions but independent problem-solving
sessions.

Some Common Mistakes

A frequent error in Al development is "over-scaffolding", or
assistance that reduces cognitive effort but can lead to
"interaction abandonment" and lower long-term learning
outcomes. Persona Al mitigates these mistakes by avoiding a
"one-size-fits-all" Ul It addresses the "trust deficit" and
"expertise asymmetry" by offering a guided Baat-Chit Mode
for beginners and a minimalist Zen Mode for experts,
ensuring that the level of guidance matches the user's specific
self-efficacy.

Table 1: Performance Outcome Score

Interaction Outcome Score / Metric Reference

Perceived Usefulness| 35% Increase

Task Completion Sped 40% Faster (Zen)

Persona Fidelity 94% Agreement

ToM Improvement 12% vs Standard
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Market and Adoption Metrics (2024-2030)
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Figure 1: Market Adoption Metrics

IV. USING THE TEMPLATE: EASE OF USE

Authors and Affiliations

The Persona Al ecosystem utilises a multi-agent
hierarchy where distinct agents are assigned pedagogical or
social affiliations. "The Teacher" uses conversational
scaffolding to explain complex topics without providing
direct answers immediately, fostering student engagement.
"The Doctor" is affiliated with health literacy, breaking down
medical jargon for informed self-triage. Finally, "The
Farmer" acts as a peer-advisor for agricultural productivity,
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V.FUTURE SCOPE

The current implementation of Persona Al establishes a
robust framework for persona-driven interaction; however, the
evolution of agentic systems suggests several critical pathways
for future research and development:

Multimodal Fusion and Vernacular Expansion

While the current framework excels in text-based
interaction, the next iteration will focus on Multimodal Large
Language Models (MLLMs). This includes integrating voice-
to-voice synthesis and computer vision. For instance, "The
Farmer" persona could be enhanced to analyse real-time images
of crop diseases, while "The Doctor" could interpret diagnostic
reports via OCR. Furthermore, integrating with the Bhashini
API will enable the system to support diverse Indian dialects
(e.g., Mewari, Vagadi), further lowering the barrier for non-
English-speaking rural populations.

Edge AI and Offline Functionality

To truly bridge the digital divide in "media-dark" regions
with inconsistent internet connectivity, future research will
explore on-device inference. By utilising quantised models
(such as Gemini Nano or Llama-3-8B) via WebGPU, Persona

utilising weather patterns and soil health data to optimise
yields in resource-constrained settings.

Identify the Headings

The primary interaction modes serve as the structural
headings for the user experience. Zen Mode adopts a
philosophy of functional minimalism, removing "visual
noise" to respect the cognitive latency of power users.
Conversely, Baat-Chit Mode (meaning "conversation") is
designed for rural digital inclusion. It features "starter
menus," guided prompts, and step-by-step suggestions to
lower the barrier for non-literate populations who may
otherwise struggle with the "blank prompt" problem.

Performance benchmarking and User Acceptance Testing
(UAT) results are summarised in the following tables:

Table 2: Testing Results

Metric Zen Mode Baat-Chit Mode Baseline
API Speed 1.8s 2.55 4.2s
Page Load 0.9s 1.4s 2.5s

Uptime 99.8% 99.7% 95.0%

Al can transition from a cloud-dependent architecture to an
Edge-Al model. This ensures that critical advice from the
"Doctor" or "Farmer" personas remains accessible even in zero-
bandwidth environments.

Recursive Learning and Long-Term Memory

The transition from session-based memory to Long-term
Relational Memory is vital. Future versions will implement a
"Life-log" architecture where the Persona Vector $P$ evolves
based on user history. This would allow the Al to remember a
student's past struggles or a farmer's previous crop cycles,
moving the interaction from a "transactional" query-response
model to a "longitudinal" coaching model.

Ethical Guardrails and Bias Mitigation

As the system adopts more specific identities, the risk of
"Stereotype Reinforcement" increases. Future work will
involve developing Dynamic Neutrality Protocols to ensure
that personas do not mirror the socio-cultural biases inherent in
their training data. This includes rigorous testing of the "default
persona bias" to ensure that the Al provides equitable advice
across different genders, castes, and economic backgrounds.

Integration with IoT and Real-time Data

The framework can be expanded to become a "Persona-of-
Things." By connecting the multi-agent system to local IoT
sensors (soil moisture meters for farmers or wearable health
monitors for patients), the Al agents can move from Reactive
to Proactive assistance, alerting users to anomalies before a
query is even initiated.
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REQUIREMENT ANALYSIS & CONCEPTUALIZATION
(identifying User Profites; Defining Core Personas: Teacher, Doctor, Farmer)

.

RELATED WORK & HCI REVIEW
(Literature Study: Persona Prompting, Theory of Mind, Rural Digital Inclusion)

|

SYSTEM ARCHITECTURAL DESIGN
(React js, Node.js, Express.js, Supabase, Gemini Interactions AP| orchestration)

.

PERSONA DESIGN & PROMPT ENGINEERING
(Encoded Behavioral Rules; Role-Specific Knowledge Domains for each character)

.

MULTI-AGENT DEVELOPMENT & IMPLEMENTATION
(Building the Cora Agentic Al Engine and Interfaces)

.

DUAL-MODE STRATEGY IMPLEMENTATION
(Degloying Zen Mode for Productivity; Baat-Chit Mede for Scaffelding)

.

USER ACCEPTANCE TESTING (UAT)
(Gathering Feedback from Target Socio-Economic Contexts)

.

PERFORMANCE BENCHMARKING
(Evaluating Cognitive Load, Self-Efficacy, and Trust vs. Generic Al)

.

FINDINGS & FUTURE SCOPE

(Analyzing Results; Concluding on Tookcentric vs. Persona-centric shift)

Figure 2: Nine Phase Systematic Development
Methodology for PERSONA Al
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