
 
 

© STM Journals 2026. All Rights Reserved 27  
 

ISSN: 3048-7935 

Volume 3, Issue 1, 2026 

January–June 

DOI (Journal): 10.37591/IJBS 

 

International Journal of  

Brain Sciences 
 

https://journals.stmjournals.com/ijbs 

Research IJBS 
 

STM JOURNALS

NeuroWell: AI-Powered Wearable and Therapy Hub for 
Mental Health 
 

Pooja Sahni1,*, Rachna Manchanda2, Rinkesh Mittal1, Nidhi Chahal2, Annaya Singh3, 
Aryan Goyal3, Aryan Rathee3 

 

Abstract 

Mental health problems, such as anxiety, depression, PTSD and sleep disorders, affect millions of 

people worldwide and are a major burden on health systems, with traditional treatment methods usually 
leading to suboptimal outcomes due to a lack of real-time monitoring, individual intervention or 

availability. NeuroWell is a cutting-edge artificial intelligence platform combining bio-sensing, 
neurostimulation and digital therapy into a single mental health support system, using state-of-the-art 

technologies, like EEG, HRV and AI, to continuously assess emotions and propose adaptive therapies 
through virtual reality therapy and haptic feedback. NeuroWell aims to improve patient outcomes, 

reduce healthcare costs and democratize mental health services by providing remote patient monitoring 
and individualized treatment. NeuroWell seeks to enhance patient outcomes, lessen healthcare costs, 

and democratize mental health services by providing remote patient monitoring and individualized 
care. The growing need for creative mental health solutions around the world supports the viability of 

this study, which is a significant and timely development in digital mental healthcare. 
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INTRODUCTION 

Millions of people worldwide are impacted by mental health conditions such as anxiety, depression, 
PTSD, and sleep difficulties every year. The World Health Organization states that one of the main 
causes of disability on the globe is mental health disorders, which call for creative and efficient 
treatment approaches. Due to their reactive character and lack of ongoing, individualized monitoring, 
traditional approaches to mental health care frequently fall short, which can lead to patients receiving 
subpar or delayed therapy [1, 2]. 

 

NeuroWell is a cutting-edge solution created to 
improve mental health treatment by incorporating 

cutting-edge technologies. Wearable biosensors, 
neurostimulation methods, and digital therapies are 

all combined in this AI-powered, multipurpose 
neurotechnology platform to provide a complete 

mental health support system. NeuroWell seeks to 
fill the major gaps left by traditional therapy 

approaches by using real-time data to deliver 
tailored interventions that adjust to users’ emotional 

and physiological situations. 

 

The platform utilizes wearable biometric sensors 

capable of monitoring mental health indicators, 

such as heart rate variability (HRV), galvanic skin 

response (GSR), and brain activity, as assessed 

through electroencephalography (EEG). This 

continuous monitoring enables immediate feedback 
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and the opportunity to adjust therapeutic interventions according to the evolving needs of users. AI-

driven sentiment analysis and mood recognition are also made easier using machine learning 

algorithms, which results in more individualized and successful treatment recommendations. 

 

Furthermore, to improve the therapeutic experience, NeuroWell incorporates non-invasive 

neurostimulation methods such as virtual reality (VR) therapy and transcranial direct current stimulation 

(tDCS). These methods support long-term cognitive and emotional stability in addition to offering 

prompt relief from anxiety and depression symptoms. 

 

This introduction lays the groundwork for understanding how NeuroWell precisely addresses the 

drawbacks of conventional mental health care while simultaneously proving that integrating state-of-

the-art technologies in a comprehensive way is feasible. The increasing prevalence of mental health 

illnesses and the growing desire for individualized mental health care solutions highlight the need for 

such a system, making the creation of NeuroWell not only necessary but also essential for improving 

mental health treatment [3, 4]. 

 

OBJECTIVES 

To guarantee that individuals obtain prompt and personalized assistance, the primary objectives of 

the NeuroWell paper are to tackle the major challenges faced in mental health care. Specifically, the 

objectives include. 

• Real-Time Monitoring: To develop an encompassing system that employs wearable biosensors 

to provide continuous biometric monitoring of users’ emotional and physiological states. The 

aim of this continuous assessment is to enhance the detection of fluctuations in mental health. 

• Personalized Interventions: To use artificial intelligence (AI) to detect mood and analyze 

sentiment in real time. Based on real-time data analytics and each user’s unique demands, the 

system will provide personalized, adaptive treatment recommendations. 

• Accessibility: By combining telemedicine and remote patient monitoring (RPM), mental health 

resources will be available to a larger community. Without the limitations of conventional 

healthcare delivery systems, NeuroWell aims to guarantee that people in a variety of geographic 

areas can obtain mental health support. 

• Integration of Advanced Technologies: To combine many technologies into one platform, such 

as virtual reality therapy, neurostimulation (including tDCS and VNS), and wearable biosensors. 

The goal of this multimodal strategy is to increase therapeutic efficacy and user engagement. 

• Data-Driven Insights: To gather and examine vast amounts of behavioral and biometric data that 

can guide mental health studies. The knowledge gathered from this data will aid in the ongoing 

improvement of therapeutic approaches and the creation of more potent mental health treatments. 

• Validation and Feasibility: To verify the NeuroWell platform’s efficacy in comparison to 

conventional mental health interventions, clinical studies and usability evaluations will be carried 

out. This involves input from users and healthcare professionals to make sure the system satisfies 

real-world requirements. 

• Ethical Compliance: To guarantee that the NeuroWell platform complies with data protection 

laws (including GDPR and HIPAA) and ethical standards, building stakeholder and user trust 

and encouraging the responsible application of AI in mental health care. 

 

To improve outcomes for people with mental health illnesses, these goals not only strive to improve 

individual therapeutic experiences but also address systemic issues in the administration of mental 

health care. 

 

METHODOLOGY 

Real-time mental health monitoring, diagnosis, and therapy delivery are made possible by the 

NeuroWell system’s modular architecture, which consists of five essential parts. The following 

describes the methodological workflow. 
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Sensor Data Acquisition 

Biometric signals are continuously recorded by wearable technology, such as smartbands or EEG 

headbands, and include: 

• Alpha and beta rhythms are examples of brainwave activity measured by electroencephalography 

(EEG) HRV, or heart rate variability Activity of the autonomic nervous system. 

• Skin Temperature: A sign of stress and exhaustion 

• Galvanic Skin Response (GSR): A measure of emotional arousal. The sensors communicate 

wirelessly via Bluetooth Low Energy (BLE) to a mobile device or cloud hub as in Figure 1. 

 

 
Figure 1. AI tracks user data, offering personalized stress support. 

 

Signal Preprocessing 

Collected signals are susceptible to noise (motion artifacts, environmental interference). A 

preprocessing pipeline includes [5–7]: 

• Filtering: Bandpass filters (e.g., 0.5–45 Hz for EEG). 

• Normalization: Standard scaling for inter-user comparison. 

• Artifact Removal: Independent Component Analysis (ICA) to eliminate eye blinks or muscle 

movement in EEG. 

 

Feature Extraction and AI-Based Classification 

Important frequency-domain and statistical characteristics are retrieved, including: 
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• EEG: Entropy, band power (alpha, beta). 

• HRV: RMSSD, SDN. 

• GSR: Rate of change and peak amplitude. 

 

After being trained in labeled mental states (such as tension, calm, and anxiety), these characteristics 

are passed into a machine learning classifier (such as Random Forest or Support Vector Machine). The 

model forecasts the user’s emotional or mental state in real time. 

 

PERSONALIZED THERAPEUTIC FEEDBACK 

The system provides tailored treatment based on classified states by using: 

• Transcranial Direct Current Stimulation (tDCS) is a neurostimulatory technique. 

• Digital CBT Modules: Video and audio instruction in cognitive restructuring or mindfulness. 

• Biofeedback: Focus exercises and HRV breathing control (Figure 2). 

 

 
Figure 2. Artificial intelligence applications. 

 

Reinforcement learning (RL) chooses therapies depending on how well they have worked for the user 

in the past. 

 

MONITORING, LOGGING, AND ALERT SYSTEM 

Metrics are displayed in real-time dashboards on clinician portals and mobile devices. Anomalies 

(such as panic or low HRV) can generate alerts, which can optionally notify caregivers in the cloud for 

subsequent evaluation and AI model enhancement. 

 

RESULTS AND DISCUSSION 

Prototype Evaluation Setup 

A wearable prototype with EEG, HRV, and GSR sensors was used in a pilot test to assess 

NeuroWell’s functionality. A small group of ten people tested the system on a variety of stress-inducing 

and relaxation exercises, including: 

• Cognitive load assessments such as math problems. 

• Meditation under guidance [8]. 

• Being exposed to stressors such as loud noises or time constraint. 

 

The participants used the NeuroWell system for 7 days, and data was collected via the companion 

mobile app and cloud backend (Table 1). 

 

The Accuracy of Mental State Classification 

As shown in Figure 3, the system’s classification accuracy across three mental states – calm, 

moderate stress, and high stress – was attained by using a supervised learning model (Random Forest). 
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Table 1. Parameters. 

Metric Value (%) 

Over Classification Accuracy 89.3 

Precision 88.7 

Recall (Sensitivity) 87.9 

F1 Score 88.3 

 

 
Figure 3. Comparison of performance metrics. 

 

These findings show how well machine learning and multimodal biometric sensors (EEG + HRV + 

GSR) work together to recognize emotional states in real time. 

 

User Feedback and Participant Engagement 

According to post-study surveys, 80% of participants said that breathing exercises and biofeedback 

helped them feel less anxious. 

• 70% reported becoming more conscious of their mental health over time. 

• The smooth mobile UI and real-time recommendations were valued by 90%. 

 

Additionally, users favored interventions that lasted less than ten minutes, which support the 

necessity of microtherapy forms in digital health solutions. 

 

To increase the level of integrity and overall security, the base tower, satellite, and GPS tracking 

protocols and algorithms continue to track and communicate with one another. Early promise was 

shown by therapeutic modules such guided cognitive behavioral therapy and tDCS. Specifically, EEG 

data revealed greater alpha-band activity following the intervention, which is linked to relaxed states, 

and HRV improvements were observed in 6/10 individuals, indicating improved autonomic regulation. 

• EEG data showed increased alpha-band activity post-intervention, associated with relaxed states. 

 

DISCUSSION 

Sensing, prediction, and therapy are all skillfully combined by the NeuroWell platform to create a 

comprehensive mental health solution. Despite the limited size of the pilot dataset, the outcomes 

validate the platform’s potential for. 

• Preventive mental health treatment. 

• Real-time, personalized intervention. 

 

Among the limitations are: 

• A little sample size. 

• Limited participant diversity. 
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This study makes use of cutting-edge technology including artificial intelligence (AI), heart rate 

variability (HRV) monitoring, and electroencephalography (EEG) to offer ongoing emotional 

assessments and suggestions for adaptive therapy. Additionally, the platform uses haptic feedback and 

virtual reality therapy to increase user efficacy and engagement. By making remote patients. 

 

NeuroWell seeks to enhance patient outcomes, lessen healthcare costs, and democratize mental health 

services by tracking and enabling individualized care. The feasibility of this paper is underscored by 

the growing global demand for innovative mental health solutions, making it a timely and impactful 

advancement in digital mental healthcare [9–11]. The Testing part is shown in Figure 4. 

 

 
Figure 4. Testing of GSR. 

 

CONCLUSION 

This study presented the design and implementation of a compact, cost-effective system for real-time 

monitoring of heart rate and stress-related physiological responses. By integrating a heart rate sensor, a 

Galvanic Skin Response (GSR) sensor, and a Bluetooth-enabled microcontroller, a functional prototype 

was developed capable of transmitting physiological data to a mobile application for visualization and 

interpretation. The system was intentionally designed to translate raw sensor outputs into clear and 

accessible indicators, thereby improving usability and supporting user awareness of stress-related patterns. 

 

Experimental evaluation under controlled conditions demonstrated reliable performance, with 

observed trends generally consistent with those of commercially available wearable devices. However, 

testing also identified limitations, particularly the sensitivity of sensor readings to motion artifacts and 

environmental variables such as temperature and humidity. These findings emphasize the need for 

enhanced signal processing, calibration procedures, and hardware refinement to improve robustness in 

real-world applications. 

 

Beyond technical performance, the study highlighted the importance of ethical considerations in the 

development of health-monitoring technologies. Given the sensitive nature of physiological data, 

attention was directed toward secure data transmission and user control over stored information. This 

approach underscores the necessity of integrating privacy and data protection measures into system 

architecture from the outset. 

 

Future work may focus on incorporating machine learning algorithms to establish individualized 

stress baselines and improve adaptive threshold detection. Additionally, cloud-based data integration 

could facilitate long-term monitoring and enable more comprehensive trend analysis. With further 

validation and optimization, such systems may extend beyond personal self-monitoring and contribute 

to structured research or clinical support contexts. 

 

In conclusion, the proposed prototype demonstrates the feasibility of developing an accessible 

stressmonitoring platform using readily available components. Continued advancements in sensor 

accuracy, signal processing, and data interpretation will be essential to enhancing reliability and 

expanding practical applications in mental health awareness and physiological monitoring. 
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