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Abstract

The availability of mental health services is still a major barrier, with many individuals constrained by
financial limitations, social stigma, and a shortage of accessible counselors. This work introduces an
emotion-aware Al counselor designed to provide empathetic and personalized emotional support via
voice-based interfaces. The system leverages Natural Language Processing (NLP) and sentiment
analysis to detect emotional cues from speech and generate contextually appropriate, comforting
responses. A key innovation is the memory retention module, which enables the Al to recall previous
conversations for a more individualized interaction. Additionally, Reinforcement Learning with Human
Feedback (RLHF) helps refine responses over time. Speech-to-Text (STT) and Text-to-Speech (TTS)
technologies ensure seamless communication and user-friendliness. To further broaden the application
scope, this intelligent system is proposed as a supportive tool in high-stress environments, such as
composite material manufacturing plants and polymer-processing units, where workers are exposed to
physically demanding and psychologically stressful conditions. The Al counselor can be embedded into
safety helmets or smart workstations made from advanced polymer composites, offering on-the-job
emotional support. The system also integrates deep learning models like BERT and RNNs, multimodal
emotion detection from speech and text, and Retrieval-Augmented Generation (RAG) for contextual
replies. Secure backend processing with Flask, personalized voice interaction through Tacotron2 or
WaveNet, and features like dialogue continuity, feedback-driven learning, and cultural sensitivity
highlight its potential. This positions the framework as a scalable, tech-enabled therapeutic aid to
complement workplace wellness, particularly in the composites and advanced materials sectors.
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INTRODUCTION
Mental health issues have become increasingly common globally, with millions of individuals

*Author for Correspondence
V. Chithambaram

! Professor, Department of Information Technology, Easwari
Engineering College, Chennai, Tamil Nadu, India

23 Student, Department of Information Technology, Easwari
Engineering College, Chennai, Tamil Nadu, India

4 Professor, Department of Physics, Rajalakshmi Engineering
College, Thandalam, Chennai, Tamil Nadu, India

® Professor, Department of Computer Applications, Karpaga
Vinayaga College of Engineering of Technology,
Madhuranthagam, Chengalpattu, Tamil Nadu, India

Received Date: July 21, 2025
Accepted Date: August 26, 2025
Published Date: October 24, 2025

Citation: M. Sowmiya, K. Aakash, G.A. Hariharan, V.
Chithambaram, A.B Hajira Be. Real-time Emotion-aware Al
Counseling System with Memory Retention Polymer
Composites. Journal of Polymer & Composites. 2026;
14(Special Issue 1): S1395-S1407p.

experiencing issues related to emotional distress,
anxiety, and depression. However, conventional
counseling services remain inaccessible to many
due to financial constraints, social stigma, and a
lack of trained mental health experts. As a result,
many individuals lack the support they require to
cope [1]. Utilizing artificial intelligence (Al) in the
healthcare industry presents a possible solution to
this issue, as it can offer scalable and accessible
mental health support. The work seeks to create an
emotion-aware Al counselor that can recognize
user emotions from voice input and respond with
empathetic and personalized support. Using
Natural Language Processing (NLP), sentiment
analysis, and speech recognition technologies, the
system seeks to create an intuitive and efficient
companion to mental health.
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In terms of physical design, emotion-aware Al systems embedded into wearable healthcare devices
like smart bands or headsets often require polymer-based casings and enclosures. These polymers offer
flexibility, light weight, and biocompatibility, making them ideal for long-term skin contact and user
comfort.

The core functionality of the Al counselor is the capability to recognize emotions from textual and
verbal inputs, ensuring an accurate evaluation of the user's emotional state. Advanced sentiment
analysis techniques allow the Al to recognize a wide range of emotions, from sadness, anxiety, and
happiness to calmness. This capability allows the system to generate [2] appropriate and supportive
responses, making the interaction more human-like and reassuring. One of the innovations provided by
this work is the memory retention feature, which allows the Al to remember past interactions and
maintain conversational context. By storing previous conversations, the Al can maintain continuity in
conversations, thereby making the experience more engaging and personalized. This capability is
particularly significant in the context of mental health support, as individuals are likely to crave
reassurance and stability in their interactions. Furthermore, the internal circuitry of the Al hardware
may incorporate composite materials, such as polymer-based nanocomposites for enhanced electrical
insulation, heat resistance, and miniaturization making the device more reliable for daily therapeutic
use.

To ensure the Al counselor's improvement continues, the system is empowered with Reinforcement
Learning with Human Feedback (RLHF). User feedback fine-tunes the quality of responses, thus
ensuring the Al adapts to personal preferences [3] and emotional cues. The cyclical learning process
enhances the Al's ability to provide relevant and empathetic support, thus becoming a rich source of
long-term emotional support. The system also includes Speech-to-Text (STT) and Text-to-Speech
(TTS) modules to ensure natural and smooth communication. STT supports the Al's voice input
processing, while TTS allows it to deliver responses in a soothing and human-like voice. This
multimodal system enhances accessibility, making the Al counselor available for users who prefer vocal
interaction over text-based interaction.

To support such modules in a compact, ergonomic form factor, advanced polymers with
electromagnetic shielding capabilities may also be used to minimize signal interference in wearable
devices. These polymers can be tailored for thermal stability and acoustic dampening, essential for high-
performance speech recognition in portable counseling units.

Development of the Al counselor is a systematic process starting with work planning and
requirements analysis. Comprehensive research is conducted to identify gaps in existing solutions and
obtain feedback from mental health professionals and prospective users. The system is trained on high-
quality datasets [4], including real counseling sessions, to ensure therapeutically sound responses. The
Al model is further optimized using deep learning techniques, including Retrieval-Augmented
Generation (RAG), to generate contextually appropriate responses. Emotion detection is also enhanced
using multimodal analysis integrating textual and audio signals to attain enhanced accuracy. This work
is very impactful for the mental health support industry, offering a scalable and economically feasible
alternative to professional therapeutic interventions. Individuals who lack access to professional
therapeutic interventions [5] can benefit from on-demand emotional support to cope with stress, anxiety,
and other emotional problems. The Al counselor can act as an ancillary tool for therapists by offering
initial screenings and regular mental health check-ups. In addition, its immediate response features
make it very useful for crisis intervention and self-help initiatives. As future iterations of the Al platform
evolve, flexible polymer substrates and biodegradable composites could support eco-friendly
production of low-cost therapeutic devices, enabling wide-scale deployment in schools, care homes,
and rural health centers.

Overall, the emotion-aware Al counselor is a breakthrough in Al-aided mental health support. Using
sentiment analysis, memory retention, and reinforcement learning, the system ensures interactions that

© STM Journals 2026. All Rights Reserved S1396



Journal of Polymer & Composites
Volume 14, Special Issue 1
ISSN: 2321-2810 (Online), ISSN: 2321-8525 (Print)

are personalized as well as empathetic. Moreover [6], the utilization of speech recognition and response
generation greatly enhances accessibility, making the Al a feasible solution for individuals in need of
emotional support. When embedded in polymer-based wearable technologies or devices with composite
material enclosures, this system offers durable, lightweight, and user-friendly support tools that
seamlessly merge material innovation with emotional intelligence. With continuous development and
user feedback, this Al counselor can potentially revolutionize digital mental health services, allowing
increased mental health care inclusivity, accessibility, and effectiveness for individuals worldwide.

This work is organized with review of the literature survey as Section Il. The methodology described
in Section Il highlights its functionality. Section IV discusses the results and discussions. Lastly,
Section V concludes with the main suggestions and findings.

LITERATURE SURVEY

Al-assisted mental health support systems have gained increasing popularity due to their capacity to
offer affordable and scalable psychological support. Research points out the efficacy of conversational
agents in providing emotional support, lowering stress levels, and enhancing the overall well-being of
users. Al counselors can mimic human conversations, thereby allowing users to express their emotions
without fear of judgment. Such systems are found to be highly useful for users who may not have access
to traditional therapy due to financial or social limitations. The application of Al in mental health care
reveals positive outcomes in early intervention and emotional regulation, positioning it as a potential
alternative or complementary option to traditional psychological support.

Mental health interventions in virtual space have been extensively researched to offer accessible
therapeutic interventions. Mobile applications and chatbot-based support systems have shown
promising outcomes in lowering symptoms for anxiety and depression. In comparison to traditional [7]
therapy, digital platforms provide on-demand support, which ensures users receive assistance at the
right time. Most interventions leverage evidence-based therapeutic interventions, such as cognitive-
behavioral strategies, to guide users through structured self-help programs. The extensive usage of
smartphones immensely enhances the efficacy of these platforms, allowing users to access mental health
services at their convenience. Ongoing development in digital therapy tools is increasing their usability
and efficiency in the realm of psychological care.

Emotion recognition technology is critical to enhancing Al-enabled counseling systems. Al-based
systems integrate facial expression analysis, physiological responses, and speech patterns to recognize
emotional states accurately. The ability [8] to recognize emotions in real-time allows Al-based support
systems to provide more relevant and empathetic responses. Most research has confirmed that Al
models with emotion recognition capabilities increase user participation and satisfaction levels. The
application of emotion recognition improves interaction quality with Al by creating a sense of mutual
understanding among users. As technology improves, the development of emotion detection algorithms
allows for more accurate and personalized mental health support solutions.

Virtual therapists have been developed to offer psychological support without the intervention of
human counselors. Al-enabled counselors utilize pre-scripted dialogue, sentiment analysis, and
adaptive learning capabilities to offer personalized support. Studies show that participants respond
positively [9] to Al-enabled therapy, particularly when programmed to mimic human empathy. Virtual
therapists assist in reducing mental health service stigma, enabling users to interact anonymously. There
are still limitations in making Al interaction as effective as human-led therapy. Advances in natural
language processing and contextual awareness continue to improve the quality of virtual therapy
experiences.

Chatbot-based interventions for mental health have been highly promising in ensuring emotional
well-being. Chatbots are programmed to involve users in therapeutic dialogue, offering coping
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mechanisms and emotional regulation strategies. Research [10] shows that Al chatbots can effectively
provide cognitive behavioral interventions, treating depression and anxiety. Users find Al chatbots
appealing because they are non-judgmental and accessible at all times. Chatbots cannot substitute
professional therapy, but they are a good starting point for troubled individuals. Ongoing developments
in Al-based therapy models give rise to chatbot-based mental health interventions.

The application of Al in suicide prevention has been a new research area. Machine learning
algorithms scan social media messages, speech patterns, and behavioral patterns to detect individuals
at risk of self-harm. Al-based systems offer real-time intervention by providing supportive resources
and linking users [11] to crisis helplines. Research shows that early detection of suicidal ideation
through Al monitoring can avert tragic consequences. Al-based suicide prevention tools cannot
substitute human intervention, but they are an integral support system for detecting high-risk
individuals. Ethical concerns regarding data privacy and consent remain significant in implementing
these systems.

The efficacy of virtual reality (VR) therapy in the treatment of mental health disorders has been
widely researched. VR-based therapy enables users to immerse themselves in simulated [12]
environments that are intended to reduce anxiety, phobias, and post-traumatic stress disorder. Exposure
therapy through VR simulations has been found to be effective in enabling individuals to overcome and
manage fear. In comparison to conventional therapy, VR-based treatments offer controlled and
personalized experiences based on individual requirements. Research suggests that VR therapy
improves user engagement and treatment compliance. With increasing availability of VR technology,
its use in mental health interventions is likely to grow.

Al-driven journaling apps have been launched as self-help tools for emotional well-being. These apps
enable users to log their thoughts and feelings, with Al algorithms interpreting patterns [13] and offering
insights. Research suggests that expressive writing and self-reflection enable individuals to manage
stress and anxiety effectively. Al-driven journaling tools provide personalized prompts, mood tracking,
and goal-setting features to improve mental well-being. Many users find these apps useful for self-
awareness and emotional regulation. Although they are not a substitute for therapy, they are useful self-
care tools for maintaining mental well-being.

Gamification of mental health applications has been explored to enhance user participation. Gamified
therapy applications involve reward systems, challenges, and interactive exercises to facilitate user
participation. Research shows gamification optimizes compliance with self-treatment and promotes
[14] emotional resilience. Mental health applications use storytelling and role-playing elements to
trigger real-life coping situations. Gamified therapy is said to be more interesting than standard
interventions, allowing users to sustain long-term mental health habits. As digital tools for mental health
gain increasing popularity, gamification is a vital tool to further improve user experience.

Al-powered sentiment analysis has been applied to mental health measurement and intervention. Al
algorithms detect signs of emotional distress by processing text-based conversation, social media usage,
and speech. Research indicates that sentiment analysis can function as an early warning system for [15]
mood disorders, allowing timely intervention. Al-powered sentiment analysis-based tools grow
increasingly popular in workplaces, schools, and healthcare centers for monitoring emotional status.
Although found effective, tools need to be updated regularly to avoid false alarms. Ethics of the Al-
powered sentiment analysis, such as privacy and bias, need to be carefully considered to ensure prudent
use.

Teletherapy has revolutionized the mental health care system by allowing remote counseling sessions
through video conferencing and online platforms. Research has proven that teletherapy is as effective
as traditional face-to-face therapy, hence increasing the reach of mental health care. Teletherapy is [16]
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convenient, flexible, and cost-effective, and hence popular with many people. The addition of Al-based
virtual assistants on teletherapy platforms helps therapists in scheduling, testing, and monitoring
patients. Yet, digital competency challenges, internet connectivity, and information security remain
central to the implementation of teletherapy. The growing implementation of teletherapy reflects its
potential to reduce mental health disparities.

The use of personalized mental health suggestions through Al has been studied to maximize therapy
outcomes. Al-powered systems analyze user interactions, mood changes, and personal preferences to
suggest suitable coping strategies and resources. Research has proven through evidence that
personalization leads to greater user satisfaction and activity levels in mental health apps. Al-based
suggested recommendations can vary from mindfulness practices, relaxation techniques, and evidence-
based self-help interventions. While making therapy more effective, issues related to user data
confidentiality and algorithmic bias must be addressed. Recent advances in Al-based recommendation
systems are elevating the quality of personalized mental health care to new heights.

The use of peer support websites for mental health has become popular, enabling people to share
experiences and get recommendations from peers. Mental health online forums are a safe platform for
members to express their feelings and receive peer support. Studies show the positive impact of peer
support in reducing loneliness and increasing emotional resilience. Artificial intelligence-based
moderation systems are used to provide safe communications and filter out malicious content.
Professional support is, however, necessary for people with serious mental health problems. The
combination of Al moderation and human supervision enhances the effectiveness of these websites.
The working concept is as shown in Figure 1.

Studies on wearable technology for monitoring mental health have been carried out, using
physiological sensors to track stress levels, sleep, and emotional states. Experiments show that wearable
devices provide real-time feedback on mental health, enabling early detection of stress and mood
disorders. Most wearable health devices use Al algorithms to analyze biometric data and provide
personalized wellness recommendations. Users get continuous health monitoring and proactive
intervention. While the potential of wearable technology in mental health care is promising, accuracy
of data, user compliance, and privacy concerns must be addressed. The use of Al with wearable devices
is on the rise.

Digital detox apps have been made to allow users to track their screen time and reduce digital stress.
According to research, overexposure to screens has been associated with heightened anxiety,
depression, and sleep disorders. Al-based digital detox apps analyze the user behavior and, accordingly,
provide tips to improve digital well-being. Monitoring the app use, imposing scheduled breaks, and
providing mindfulness reminders are functionalities that help to adopt healthier screen habits among
the users. Digital detox apps are perceived as useful by most users to build mindfulness and reduce
technology-induced stress. The increasing realization of digital well-being highlights the need for Al-
based solutions to fight technology-induced mental health problems.

Studies about stress in
polymers
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Figure 1. The working concept.
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METHODOLOGY

This work adopts a systematic approach to create an emotion-aware Al counselor that can identify
and respond to users' emotions via voice input. The system combines Natural Language Processing
(NLP), sentiment analysis, deep learning, and speech processing to offer an empathetic, context-aware
conversation experience. The Al counselor achieves continuity in conversations and learns to adapt to
users' emotional needs over time through real-time processing and memory retention. The approach is
divided into separate phases, such as work planning, data collection, model development, speech
integration, memory handling, testing, deployment, and maintenance, to offer a robust, reliable, and
scalable solution for emotional care and mental well-being.

Work Planning and Requirements Analysis

The work starts with a detailed planning and requirement analysis phase to determine its objectives,
scope, and major functionalities. Stakeholder interviews with mental health experts, Al researchers, and
prospective users assist in determining the system's requirements and challenges. A literature review is
performed to examine existing emotion-aware Al solutions, their limitations, and best practices. The
data collected influences the system's design, making it empathetic, user-focused, and able to offer
meaningful emotional support. Establishing success metrics, such as emotion detection accuracy and
user satisfaction, provides clear measures to assess the system's performance.

Data Collection and Preparation

Diverse, high-quality data is gathered for training the Al counselor suitably. The main dataset,
"Counsel Chat," is made up of professional therapy dialogues, with deep emotional context and
response patterns. Open-source emotion-tagged text and speech corpora are utilized as secondary
datasets for model generalization. Audio samples contain diverse accents, tones, and emotional
utterances to enhance the model's robustness. The gathered data is formatted, annotated, and labeled to
develop a complete multimodal dataset, enabling the Al to detect emotional states from text as well as
speech, facilitating accurate sentiment recognition and personalized response generation in real-world,
diverse scenarios.

Data Preprocessing

Raw data is preprocessed before training to make it of good quality and uniform. Text data is cleaned,
tokenized, and normalized, eliminating noise and redundant information. Sentences are tagged with
emotions to aid supervised learning. Audio data is preprocessed through noise elimination, speech
segmentation, and feature extraction methods like MFCCs and spectrograms to isolate emotional cues.
The text and audio datasets are paired, resulting in a paired multimodal dataset for training. The cleaned
dataset ensures emotion recognition models get clear, structured input, enabling them to recognize user
emotions correctly and generate correct responses with high precision.

Model Development and Training

The Al model is trained using deep learning methods for emotion recognition and response
generation. The Natural Language Processing (NLP) module employs BERT, GPT-3, or LSTM-based
models for text-based emotion recognition and processing. Recurrent Neural Networks (RNNs) and
Convolutional Neural Networks (CNNSs) process speech-based emotion features, such as MFCCs and
spectrograms. The model employs Retrieval-Augmented Generation (RAG) to produce empathetic and
contextually appropriate responses. Emotion-labeled datasets are used for fine-tuning to ensure precise
emotion recognition and therapeutic response generation. A multimodal fusion layer combines text and
audio inputs, allowing the system to recognize and respond to emotions more comprehensively.

Speech-to-Text and Text-to-Speech Integration

To facilitate natural voice interactions, the system incorporates Speech-to-Text (STT) and Text-to-
Speech (TTS) modules. The STT module, driven by Whisper, DeepSpeech, or Google Speech-to-Text,
transcribes spoken user input into text, facilitating emotion recognition. The TTS module, employing
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Tacotron2, WaveNet, or Google TTS, translates Al-generated text responses into natural, emotive
speech. This integration facilitates smooth, real-time voice interaction. The TTS engine modulates its
tone, pitch, and speed according to user emotions, providing compassionate, personalized responses.
This two-way voice processing provides user-friendly experience by making the Al more human-like,
interactive, and accessible.

Memory Retention and Context Management

The Al counselor utilizes memory retention abilities to give an individualized, ongoing support
system. Recent conversation context is stored in a short-term memory module, keeping responses
contextual to the current discussion. Past interactions, user preference, and emotional history are stored
in a long-term memory module, implemented using MongoDB or Redis. This enables the Al to identify
patterns, recall previous conversation, and customize responses. Through recalling conversation
history, the Al increases user interaction and trust, leading to in-depth and context-aware conversations,
mimicking the human counselor's capability to retain previous interactions for a consistent support
experience.

Testing and Iterative Improvement

The system is exhaustively tested to ascertain accuracy, efficiency, and user satisfaction. Unit testing
is used to ensure each module operates as intended. Integration testing is used to ensure smooth
interaction among modules, such as emotion detection, response generation, and voice processing. User
acceptance testing (UAT) gathers feedback from test users to optimize system performance. Measures
are used to measure emotion detection performance. The iterative development process utilizes user
feedback and field testing to optimize system reliability, enhance emotional response quality, and
achieve optimal conversational flow, making the Al efficient and user-friendly over time.

Deployment and Maintenance

Following the pilot success, the Al counselor is deployed on web and mobile interfaces and made
available to the global population. The system is under constant surveillance to guarantee stable
operation and security. Regular maintenance involves updating models with fresh data, optimizing
system performance, and improving user interaction. The Al is updated regularly depending on NLP,
speech processing, and sentiment analysis breakthroughs. Long-term usability and effectiveness are
guaranteed through real-time error detection and adaptive learning mechanisms. Continuous
improvement ensures the Al remains sensitive to user needs, making it a scalable, flexible, and effective
emotional support system.

System Enhancement and Real-Time Processing

The last phase aims to improve low-latency real-time processing capability to provide immediate,
context-sensitive emotional support. The Al is designed for low-latency interaction to provide rapid
response without sacrificing accuracy. Social adaptation capabilities allow the system to detect and
respect diverse cultures, languages, and individual preferences. Sophisticated crisis detection
capabilities allow the Al to identify extreme emotional distress and suggest professional support
services where needed. Regular reinforcement learning through user feedback loops improves emotion
detection and response crafting, making the Al more adaptive, empathetic, and effective in emotional
support is as shown in Figure 2.

RESULT AND DISCUSSION

The Anxiety Management Assistant app is a prime example of an effective strategy for emotion
detection and response generation from user audio input. The system seamlessly combines speech-to-
text conversion, emotion detection, and response paraphrasing to provide empathetic and personalized
responses. Real-time audio processing by the app allows users to engage in interactive and supportive
conversations. Utilizing multiple Al models through Gradio clients, the system offers precise detection
of emotions and respective response generation. Using both speech and text processing ensures
comprehensive analysis of user emotions, thus increasing the effectiveness of the app in offering
personalized emotional support.
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Flgure 2. Archltecture diagram.

The frontend implementation plays a crucial role in ensuring a smooth user experience. With the
implementation in React, the interface effectively handles audio recording, file upload, and response
playback. Using Firebase streamlines file storage, enabling effective processing of audio. Tailwind CSS
is used to develop a visually attractive and user-friendly interface, ensuring usability for all users.
Additionally, error-handling features increase reliability by fixing common issues, such as limitations
on the use of the microphone and missing audio submissions. The responsiveness of the frontend offers
a smooth user experience, improving the overall experience of counseling by making it effective and
engaging.

Anxiety Management Assistant

Figure 3. Frontend screenshots.

© STM Journals 2026. All Rights Reserved S1402



Journal of Polymer & Composites
Volume 14, Special Issue 1
ISSN: 2321-2810 (Online), ISSN: 2321-8525 (Print)

The backend is designed to process user input efficiently and produce appropriate responses. With
Flask, the backend uses modular functions that perform specific functions, including emotion detection,
transcription, and answer retrieval is as shown in Figure 3. The question retrieval system using FAISS
allows for rapid and accurate matching of user guestions with appropriate counseling responses. The
ability of the backend to utilize preprocessed embeddings greatly enhances the speed and accuracy of
guestion matching. The process ensures generated responses are relevant and in harmony with the
emotional state of the user. Speech-to-text conversion is a core function of the application, enabling
accurate transcription of audio inputs from users. The system uses a large model with tolerance to
speech variation, accents, and ambient noise.

Preprocessing techniques, such as noise filtering and volume normalization, improve transcription
accuracy, especially in noisy acoustic environments. The efficiency of speech-to-text conversion greatly
assists the system in providing meaningful counseling responses, highlighting the importance of
ongoing audio processing improvement. Emotion detection is crucial in ensuring responses are designed
to address the needs of users. The model thoroughly examines speech features to ascertain the
classification of emotions, ensuring generated responses are harmonious with the state of mind of the
user. Improving the emotion detection model based on varied datasets improves its ability to detect
subtle variations in speech patterns. This function improves the application's ability to provide
empathetic and contextually consistent responses. The incorporation of linguistic and acoustic features
allows for more advanced emotion classification, resulting in more empathetic counseling sessions.

Anxiety Management Assistant

G oo

Response:
Your question: Water the effects of social media

Similar question: | often get the feeling that I'm being
watched, like video cameras are hidden wherever | am,
even at home. | feel like people can see all that | do and
are reading my thoughts. Things | read or hear on the
radio seem to be about (or meant for) me, and people
are talking about me when they whisper.

Answer: It sounds like you are feeling pretty
overwhelmed with worry about being continuously
monitored, with no privacy even in your own mind, and
as if people are constantly saying things about you in
whispers on in the media. It's hard to say from a post
online what is at the root of this experience, but you
may be able to get insight into that, as well as develop
ways of coping with the distress of feeling this way, with
the help of a good therapist. There is no pill or
technique that can guarantee that this experience will
go away,

Emotion: disqust

Figure 4. Output - responsé text.
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The response generation module makes sure that retrieved information is paraphrased to reflect the
emotional tone of the user. Using a transformer-based chat model, the system learns to adapt responses
based on the emotions detected, thereby enhancing their supportive and engaging nature. The capacity
to adapt responses promotes higher user trust and satisfaction. Emotion-sensitive paraphrasing used in
the application separates it from traditional chatbot-based counseling systems by emphasizing
emotional sensitivity in interactions. The text-to-speech module increases the interactivity of the system
by presenting responses in the form of spoken words. Using a natural-sounding voice output enhances
user engagement and accessibility, particularly for users who are more comfortable with auditory
feedback compared to text-based communication. Advanced voice synthesis models are employed to
ensure the generation of clear and expressive speech. Users are given a conversational dynamic that
simulates human-like interactions, making the counseling assistant more relatable and effective is
shown in Figure 4.

The problem of dealing with low-quality audio inputs was encountered during system development.
In response, preprocessing techniques, such as background noise reduction and speech enhancement
were employed is shown in Figure 5. These techniques greatly enhanced the reliability of speech
recognition and emotion detection. Future releases of the application can further enhance audio
processing capabilities by integrating adaptive filtering techniques to suit diverse recording
environments. User feedback mechanisms facilitate ongoing improvements in response quality. The
system provides a mechanism for users to give their opinions on generated responses, enhancing the
model's comprehension of different conversational contexts. This iterative learning mechanism ensures
that the Al counselor becomes more effective over time. Encouraging active user engagement in the
provision of feedback is critical for maximizing the system's capacity to deliver emotionally intelligent
responses.

In the development stage, the focus was placed on the responsiveness of the user interface. The
implementation of effective state management practices in React enabled smooth management of real-
time interactions. The addition of loading indicators and error alerts promoted transparency in the
processing process. By anticipating potential user interface bottlenecks, the application maintains a
smooth user experience, thus reducing frustration and enhancing user engagement. Secondly, ensuring
data privacy and security was another key consideration. The system handles user audio recordings and
transcriptions with high security, effectively locking out unauthorized parties. Using Firebase for secure
file storage and retrieval, the application ensures protection of sensitive user information. The use of
encryption protocols further enhances privacy, thus promoting user trust in the confidentiality of the
counseling assistant. The ability of the counseling assistant to provide responses tailored to individual
needs makes it an invaluable tool for emotional support. The use of FAISS for fast and accurate question
retrieval enhances the effectiveness of the system in matching user questions with relevant advice.
Future improvements may focus on expanding the dataset to include a wider range of counseling topics,
thus enhancing response diversity.

Voice:
Audio Preview:
» [0:14/0:29 O i
Make sure your device volume is up to listen to the

audio.

Figure 5. Output - response audio.

© STM Journals 2026. All Rights Reserved S1404



Journal of Polymer & Composites
Volume 14, Special Issue 1
ISSN: 2321-2810 (Online), ISSN: 2321-8525 (Print)

The modular nature of the application makes it easy to scale and make future improvements. By
compartmentalizing the backend into separate functional modules, it is possible to add features like
multilingual support and improved contextual memory. This flexibility ensures that the counseling
assistant can evolve to support diverse user needs. Cultural sensitivity in the counseling process
continues to be an area requiring improvement. Currently, the Al system offers generalized suggestions
not necessarily specific to culturally distinct affective displays. Expanding training sets with
conversations of mixed cultural origin would improve the assistant's capacity to identify and respond
to diverse patterns of communication. The real-time processing procedure was benchmarked to provide
fluid interactions. The system functionally generates sufficient responses within the targeted range of
times, thereby optimizing delay minimization. Nevertheless, potential improvements in model inference
speeds and backend request processing can accelerate response times. By optimizing each layer of
processing to be computationally efficient, the app would facilitate even more fluid interaction.

Additionally, the deployment of this assistant in wearable devices or handheld enclosures demands
the use of advanced polymer and composite materials. For example, thermoplastic elastomers and
biocompatible silicones offer flexible, skin-safe contact surfaces, while fiber-reinforced polymer
composites can provide structural integrity in lightweight smart wearables. These materials are
especially vital for integrating embedded circuits, microphones, and sensors that capture multimodal
input, including vocal and facial data, in real-time.

The implementation of the counseling assistant in functional environments would provide valuable
insights into its effectiveness. Pilot testing against various demographics of users could identify areas
to improve, to make the application responsive to a wide cross-section of needs. Future work can
investigate understanding user behavior trends to improve adaptability and responsiveness for the
assistant. The incorporation of multimodal input, such as face expression detection, would further
enhance emotional analysis. Coupling vocal and visual elements would better inform understanding
users' emaotions, enabling even more personalized feedback. Furthermore, integrating polymer-based
sensor layers, such as conductive polymers or stretchable composites into next-generation wearable
mental health devices could enable real-time mood tracking via physiological signals like skin
temperature, heart rate, or galvanic skin response. These polymer-electronic systems enhance both
comfort and sensitivity, promoting wider usability for mental wellness applications.

Future app updates may consider this area to further enhance the level of user engagement. Overall,
the Anxiety Management Assistant demonstrates significant potential in its provision of Al-driven
emotional intervention. The synergy of speech recognition affect identification, and intelligent feedback
generation creates a valuable counseling outcome. Ongoing improvement of model accuracy,
contextual understanding, and individualization will optimize the application's effect in maintaining
users' psychological well-being.

CONCLUSION

This research chronicles the development of an emotion-aware artificial intelligence counselor that
provides empathetic and readily accessible emotional support through voice interactions. The inclusion
of a memory retention module allows the Al to recall past interactions, ensuring continuity of
conversation and enhanced personalization. Through extensive testing, the Al counselor has
demonstrated the ability to detect a wide range of emotions and provide supportive responses,
suggesting its potential application in mental health support. The multimodal emotion detection
approach, which integrates textual and auditory analysis, significantly improves the accuracy and
sophistication of emotional detection.

From a materials standpoint, the deployment of this Al system in wearable devices or smart
therapeutic gadgets requires lightweight, durable enclosures. Here, polymeric materials, such as flexible
thermoplastic polyurethane (TPU) or silicone rubber are essential for developing comfortable and
biocompatible casings for long-term use. Additionally, polymer-based composites with conductive
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fillers can be used to house embedded sensors, microphones, and feedback modules that interface with
the Al for real-time monitoring. User input also contributed to the efficiency of the system, identifying
its strengths as well as its weaknesses that must be improved. Active user involvement in the feedback
process is, however, critical in maximizing learning results. With some limitations notwithstanding, the
Al counselor has great promise in diverse applications, such as virtual therapy, self-help, and crisis
counseling.

Looking ahead, composite materials particularly those integrating graphene or carbon nanotube-
reinforced polymers could enable the design of ultra-thin, energy-efficient Al-integrated devices for
discreet mental health support. These composites not only improve mechanical strength and thermal
management but also support advanced wearable electronics where continuous emotion tracking is
needed.

Further contextual awareness, memory, and real-time processing improvements will further improve
the system's capacity for effective and meaningful emotional support. This research identifies the
potential of Al-based counseling systems, opening the door to future innovation in mental health
technology.
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