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ABSTRACT

Emotional connection is essential in mental health support, especially in text-based applications where users
seek empathy and validation. TalkThru is an Al-powered mobile app designed to provide real-time emotional
assistance through personalized conversations and self-care tools. By combining DistilBERT for emotion detection
with T5 for empathetic response generation, the system ensures context-aware interaction that resonates with user
emotions. A dynamic avatar, which evolves with the user’s emotional journey, adds visual engagement. The app
also includes journaling, mood tracking, meditation, and music therapy, supported by gamification to encourage
consistency. Developed using Kotlin and Flask, TalkThru maintains performance and scalability while securing
sensitive emotional data. Initial evaluations show promising accuracy in emotion recognition and user satisfaction,
positioning TalkThru as a practical, Al-driven solution for digital mental health care.

1. INTRODUCTION

Mental health issues are increasing across all age groups,
yet access to professional support remains limited due to
stigma, cost, and availability of services [1]. As a result,
individuals often turn to digital alternatives, such as mobile
health applications, to seek emotional guidance and relief.
However, many of these solutions lack genuine empathy and
personalization, often offering scripted or generic responses
that do not build trust or emotional safety [2].

Several chatbot-based mental health applications have
emerged in recent years, including Woebot, Wysa, and
Replika. While these tools offer round-the-clock accessibility
and some degree of conversational flow, they are often
limited in emational intelligence, contextual understanding,
and visual engagement [3]. Their reliance on rule-based
systems or constrained memory makes them insufficient for
delivering sustained, emotionally aware support.

Recent research has explored more advanced empathy-
aware systems. For example, the EMPATHETIC
DIALOGUES dataset introduced over 25,000 emotionally
grounded conversations for training dialogue systems,
significantly improving perceived empathy in responses [4].
The EPITOME framework categorizes empathy into
emotional reactions, interpretations, and explorations, using
RoBERTa to detect each mechanism [5]. Other studies have
applied reinforcement learning to enhance empathy in real-
time, including Partner for empathy rewriting [9], PAL, an
emotion-adaptive and polite counseling agent [6], and GPT-
based models for reflective listening in peer-to-peer support
[7]. Systems like MHLCD [8] and PARTNER [9] have
extended these approaches to serve vulnerable populations,
such as crime victims, by integrating politeness, empathy,
and persuasive counseling strategies.

To address existing limitations, we present TalkThru, an
Al-powered mobile application designed to for real-time,
empathetic support through emotion-aware conversations,
mental health tools, and an evolving avatar. Unlike
conventional systems, TalkThru leverages lightweight
transformer models to detect emotions and generate context-
sensitive responses. It further integrates gamified self-care
modules such as journaling, mood tracking, and guided
meditation, while a dynamic avatar reflects emotional
progress to sustain user engagement.

This paper presents the design, implementation, and
evaluation of TalkThru, emphasizing its system architecture,
methodology, and user-centered features. By combining
empathy-driven Al with visual and interactive components,
TalkThru aims to support mental well-being in a private,
scalable, and emotionally intelligent way.

2. SYSTEM DESIGN

The TalkThru system is structured as a modular pipeline
that seamlessly connects user interaction with real-time
emotional intelligence, self-care tools, and visual
engagement through an evolving avatar. The system
comprises five core components: the frontend interface,
backend server, emotion detection module, response
generation engine, and avatar rendering system.

3.1 Overall Architecture
The architecture follows a client-server model as shown in
fig 1:

e Frontend (Client Side): Built in Kotlin using Android
Studio, the mobile interface allows users to input text,
view avatar responses, and access tools such as
journaling, mood tracking, and meditation.
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e Backend (Server Side): Implemented in Flask (Python),
the server handles HTTP requests, manages session
data, and interfaces with Al models for emotion
processing and response generation.

e Local Database: A secure local database stores user
mood logs, journal entries, app usage history, and
avatar progression data for personalized experiences.

EVA Al Component

User Input

Emotion and Empathic Response +

I Progress |

(Fig 1) Overall Architecture
3.2 Workflow
User Input: The user submits a message via the chat
interface.

e Emotion Classification: The input is sent to the server,
where finetuned DistilBERT [10] classifies emotion.

e Empathetic Response: Based on the classified emotion
and user message, the T5-small model [11] generates
an empathic and context-aware response.

e Avatar Visualization: The detected emotion also
triggers a corresponding avatar expression via avatar
rendered from Reallusion.

o Frontend Display: The user receives both empathetic
response from the bot and a visual avatar response.

3. METHODOLOGY

The TalkThru leverages a multi-stage architecture,
combining transformer-based NLP models, dynamic avatar
rendering, and gamified self-care tools for effective mental
health support.

Hi Emily, how are you feeling today?

Your Mood

How are you feeling today?

Today's Quote

“Treat yourself like someone you love.

Iwish things were easy. | am stressed about
my studies,

(fig 2) TalkThru mobile interface. (Left) The chat interface
displays empathetic responses to user input. (Right) The self-
assessment dashboard.

4.1 Emotion Detection

User inputs are processed using a lightweight transformer
model, DistilBERT, a fine-tuned for emotion classification.
The model identifies emotional states such as sadness,
anxiety, anger, or joy in real-time. This classification directly
influences the chatbot’s response and the avatar’s expression.

4.2 Empathetic Response Generation

Initially, DistilGPT2 was used for generating responses
but was replaced due to its limited contextual relevance. The
final implementation uses T5-small, fine-tuned on two
specialized mental health datasets from hugging face:
Psych8k and mental health counseling conversations. These
datasets include empathetic counseling exchanges, enabling
the model to generate context-aware, supportive responses
tailored to each user's emotional state.

4.3 Avatar Integration

An animated avatar enhances the visual interaction by
reflecting the user’s emotional progress. The avatar was built
using Ready Player Me for character design and Unity for
real-time rendering. Its expressions evolve as users engage
with self-care tools and improve emotional well-being as
shown in fig 3.

(Fig 3) Clockwise from the top left: avatar expressions for angry,
happy, sad, and neutral emotional states.

4.4 Self-Care and Gamification

The app includes features such as journaling, mood
tracking, guided meditation, and music therapy. A reward-
based system grants users experience points (XP) for
engaging in these activities. As XP accumulates, the avatar
evolves to visually represent emotional growth, encouraging
continued use.
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4.5 System Setup

The front end was developed in Kotlin using Android
Studio, while the backend is implemented with Flask to
handle APl communication and model inference. User data,
including mood logs and activity history, is securely stored in
a local database.

4. EVALUATION

TalkThru was evaluated to assess the performance of its core
components, including emotion classification, empathetic
response generation, avatar interaction, and the self-care
module. The system was tested in a controlled development
environment using prototype-based inputs to verify usability,
emotional consistency, and system responsiveness.

To determine the effectiveness of different response

generation models, we compared DistilGPT2 and T5-Small
after fine-tuning on mental health counseling datasets. As
shown in Table 1, T5-Small outperformed DistilGPT2 with a
significantly lower perplexity (1.2551 vs. 13.736) and a
higher BLEU score (0.0483 vs. 0.0106), indicating improved
fluency and relevance in generated responses

<Table 1> Model Comparison for Empathetic Response
Generation

Models Perplexity () BLEU (1)
Distilgpt2 (finetuned) 13.736 0.0106
T5- small (finetuned) 1.2551 0.0483

Sample outputs from both models, shown in Table 2,
further highlight the difference in emotional tone. While
DistilGPT2 produced a generic suggestion, T5-Small
generated a more empathetic and context-sensitive reply,
consistent with user expectations for emotional support.

<Table 2> Sample Response Comparison

User Input Models Generated Response

- I’m sorry to hear that. You
DistilGPT2 should take a break.

It’s completely normal to
feel overwhelmed before
exams. You’re not alone
in this, what’s been
causing the most pressure
lately?

“I’m stressed
about exams and

feel like I’1l fail.” | T5-Small

The DistilBERT-based emotion classifier achieved strong
preliminary accuracy of more than 93% in identifying basic
emotional states such as sadness, joy, and anger across test
inputs. Although not yet validated with live users, early
testing suggests the models function well within the intended
emotional range of the application.

Limitations observed during internal evaluation include
the avatar’s limited expressiveness and occasional emotion
misclassification, particularly in complex emotional input. In
future work, we aim to introduce multimodal emotion

recognition, incorporating voice tone and facial cues to
increase emotional accuracy. Additionally, efforts will focus
on enhancing avatar animations, enabling large-scale user
testing.

5. CONCLUSION

This paper presented TalkThru, an Al-powered mobile
application designed to provide real-time emotional support
through empathetic dialogue, personalized self-care features,
and dynamic visual interaction. By integrating lightweight
NLP models like DistilBERT and T5 with a modular system
architecture, TalkThru ensures scalable, privacy-conscious,
and empathic communication. The inclusion of avatar-based
engagement and gamified self-care practices further
enhances user motivation and emotional awareness.

Initial testing has shown promising results in emotion
recognition and user experience, suggesting that TalkThru
can serve as a valuable complement to traditional mental
health resources. In future work, we aim to expand its
capabilities through multimodal input, clinical validation,
and deeper personalization. Overall, TalkThru demonstrates
the potential of empathetic Al applications in addressing real-
world mental health challenges. A demo video showcasing
the core features and user experience of TalkThru is available
at: https://github.com/anjithadivakaran/TalkThruapp
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