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Abstract— Mental health disorders have become one of the 
leading global public health concerns, necessitating innovative, 
accessible, and personalized intervention strategies that extend 
beyond conventional clinical care. Although yoga has been widely 
recognized as an effective non-pharmacological therapy for 
reducing stress, anxiety, depression, and emotional distress, 
existing yoga programs generally adopt standardized protocols 
that do not adequately address individual differences in 
psychological conditions, physiological responses, physical 
capabilities, or lifestyle patterns. Concurrently, advances in 
artificial intelligence (AI), wearable sensing technologies, and 
digital healthcare have created opportunities to develop intelligent 
wellness systems capable of delivering adaptive and data-driven 
interventions. This study proposes an AI-enabled personalized 
yoga framework that integrates machine learning, wearable 
sensor analytics, computer vision-based posture recognition, and 
continuous user feedback to recommend customized yoga 
practices for enhancing mental health and holistic well-being. The 
proposed framework utilizes multimodal health data, including 
physiological signals, behavioral indicators, mental health 
assessment scores, and user preferences, to generate 
individualized yoga recommendations that dynamically evolve 
according to changes in users' psychological and physical 
conditions. Furthermore, the framework incorporates real-time 
posture correction and adaptive learning mechanisms to improve 
intervention accuracy, user engagement, and long-term 
adherence. A comprehensive review of recent literature 
demonstrates that while significant progress has been achieved in 
AI-assisted healthcare, intelligent mental health prediction, and 
yoga posture recognition, existing systems primarily focus on 
isolated functionalities such as pose estimation or stress detection. 
Limited research has explored integrated solutions that combine 
AI-driven mental health assessment, personalized yoga 
prescription, physiological monitoring, and continuous 
recommendation optimization within a unified digital ecosystem. 
To address this gap, the proposed framework emphasizes 
explainable AI, personalization, privacy preservation, and 
evidence-based wellness recommendations. The anticipated 
outcomes include improved stress management, enhanced 
emotional resilience, better sleep quality, increased user 
satisfaction, and overall holistic well-being through intelligent and 
adaptive yoga interventions. The proposed framework contributes 
to the growing field of AI-powered digital therapeutics by 
providing a scalable, preventive, and personalized approach that 
supports both clinical mental healthcare and everyday wellness 
management. The study offers valuable insights for researchers, 

healthcare professionals, yoga practitioners, and developers 
seeking to design next-generation intelligent wellness platforms 
that combine the therapeutic benefits of yoga with the predictive 
and adaptive capabilities of artificial intelligence.  

Keywords— Artificial Intelligence (AI), Personalized Yoga, 
Mental Health, Holistic Well-Being, Machine Learning, Wearable 
Sensors 

 

Figure 1. Overall Architecture of the Proposed AI-Enabled Personalized 
Yoga Framework 

Introduction 

Mental health has emerged as one of the most significant global 
public health challenges, affecting individuals across all age 
groups and socioeconomic backgrounds. According to the 
World Health Organization (WHO), mental health disorders 
such as anxiety, depression, chronic stress, and burnout 
contribute substantially to disability, reduced quality of life, and 
increased healthcare costs worldwide. Rapid urbanization, 
demanding work environments, sedentary lifestyles, excessive 
digital engagement, and social isolation have further intensified 
psychological distress, emphasizing the need for preventive, 
accessible, and personalized mental healthcare solutions. While 
conventional treatments, including psychotherapy and 
pharmacological interventions, remain effective for many 
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individuals, they often encounter challenges related to 
accessibility, affordability, long waiting periods, adverse 
medication effects, and the inability to provide continuous 
personalized support. Consequently, researchers and healthcare 
professionals are increasingly exploring technology-assisted 
complementary interventions that promote long-term mental 
well-being while reducing dependence on traditional healthcare 
infrastructures. 

Among various complementary therapies, yoga has gained 
considerable scientific recognition as an evidence-based mind–
body practice capable of improving psychological resilience 
and holistic health. Yoga integrates physical postures (asanas), 
controlled breathing techniques (pranayama), meditation, and 
mindfulness practices to establish harmony between the body 
and mind. Numerous clinical studies have demonstrated that 
regular yoga practice contributes to reductions in perceived 
stress, anxiety, depressive symptoms, sleep disturbances, and 
emotional dysregulation while enhancing cognitive 
performance, emotional stability, flexibility, cardiovascular 
health, and overall quality of life. Furthermore, yoga supports 
autonomic nervous system regulation by improving 
parasympathetic activity and reducing physiological stress 
responses, making it an effective non-pharmacological 
intervention for both preventive healthcare and mental health 
rehabilitation. Despite these established benefits, conventional 
yoga programs typically follow standardized routines that 
provide identical recommendations to all practitioners 
irrespective of their age, psychological condition, physical 
capabilities, medical history, lifestyle, or individual wellness 
goals. Such generalized approaches may limit therapeutic 
effectiveness because optimal yoga interventions often require 
personalization according to individual health characteristics 
and changing mental states. 

The rapid advancement of artificial intelligence (AI) has 
created unprecedented opportunities to transform personalized 
healthcare by enabling intelligent analysis of complex health-
related data and supporting adaptive decision-making. AI 
technologies, including machine learning, deep learning, 
natural language processing, computer vision, and predictive 
analytics, have significantly improved disease diagnosis, health 
risk prediction, personalized treatment planning, remote patient 
monitoring, and digital therapeutics. In mental healthcare, AI-
driven systems can analyze multimodal information obtained 
from psychological assessments, physiological measurements, 
behavioral patterns, wearable sensors, and digital interactions 
to identify stress levels, emotional changes, depressive 
tendencies, and anxiety symptoms with increasing accuracy. 
Unlike conventional healthcare systems that rely on periodic 
clinical evaluations, AI-powered platforms enable continuous 
monitoring and dynamic intervention based on real-time health 
conditions, thereby improving preventive care and 
individualized wellness management. 

Simultaneously, the widespread adoption of wearable devices 
and Internet of Things (IoT) technologies has expanded the 
availability of continuous physiological monitoring. 
Smartwatches, fitness bands, and biosensors can collect 
valuable health indicators such as heart rate variability, 
respiration rate, sleep quality, blood oxygen saturation, 
electrodermal activity, physical activity, and movement 
patterns. These physiological signals serve as objective 
indicators of mental and physical well-being and provide 
essential inputs for AI algorithms to assess users' health status 
continuously. In addition, advances in computer vision and 
human pose estimation have enabled intelligent recognition and 
evaluation of yoga postures through camera-based systems 
without requiring specialized hardware. Modern deep learning 
models such as convolutional neural networks and transformer-
based architectures can accurately identify body movements, 
evaluate posture correctness, and provide real-time corrective 
feedback, thereby enhancing the effectiveness and safety of 
yoga practice in home-based and remote healthcare 
environments. 

 

Figure 2. Workflow of AI-Based Personalized Yoga 
Recommendation 

Despite remarkable progress in AI-assisted healthcare, existing 
intelligent yoga systems remain fragmented in their 
capabilities. Most current research primarily emphasizes yoga 
pose recognition, exercise classification, or posture correction 
using computer vision techniques. Although these systems 
improve movement accuracy, they rarely integrate 
comprehensive mental health assessment, physiological 
monitoring, personalized yoga recommendation, adaptive 
learning, and long-term wellness evaluation within a unified 
framework. Likewise, many AI-based mental healthcare 
platforms focus predominantly on stress detection or emotional 
prediction without translating these assessments into evidence-
based personalized therapeutic interventions such as yoga. 
Consequently, current digital wellness solutions often lack the 
ability to deliver holistic, continuously evolving 
recommendations that simultaneously address physical health, 
emotional well-being, and behavioral adaptation. 
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This study addresses these limitations by proposing an AI-
enabled personalized yoga framework for mental health 
and holistic well-being that integrates machine learning, 
wearable sensor analytics, computer vision-based posture 
assessment, and adaptive recommendation mechanisms into a 
comprehensive intelligent wellness ecosystem. The proposed 
framework utilizes multimodal health information, including 
physiological parameters, psychological assessments, 
behavioral characteristics, and user preferences, to generate 
personalized yoga sessions tailored to individual mental health 
conditions and wellness objectives. Furthermore, the 
framework incorporates continuous feedback and adaptive 
learning techniques to refine recommendations based on user 
progress, physiological responses, adherence patterns, and 
changing psychological states. By combining personalized 
healthcare with explainable artificial intelligence, the proposed 
approach aims to improve intervention effectiveness, increase 
user engagement, enhance stress management, and support 
sustainable mental well-being. 

The primary contribution of this research lies in the 
development of an integrated AI-driven framework that extends 
beyond conventional posture recognition by combining 
intelligent mental health assessment, personalized yoga 
prescription, real-time monitoring, adaptive feedback, and 
holistic wellness optimization. The proposed system has the 
potential to support healthcare professionals, yoga 
practitioners, digital therapeutic developers, and wellness 
organizations in delivering scalable, personalized, and 
evidence-based interventions for preventive mental healthcare. 
As artificial intelligence continues to reshape digital health 
ecosystems, integrating adaptive AI technologies with 
traditional mind–body practices offers a promising direction for 
advancing personalized, accessible, and holistic well-being in 
both clinical and non-clinical settings. 

Literature Review  

The growing prevalence of mental health disorders has 
intensified the need for accessible, personalized, and preventive 
healthcare solutions. Conventional mental health interventions, 
although clinically effective, often encounter barriers related to 
cost, availability of professionals, social stigma, and limited 
personalization. Recent advances in artificial intelligence (AI), 
wearable sensing, and digital health technologies have enabled 
the development of intelligent wellness systems capable of 
monitoring physiological and behavioral patterns in real time. 
Simultaneously, yoga has gained widespread scientific 
recognition as a complementary intervention for improving 
psychological resilience, reducing stress, and promoting 
holistic well-being. The convergence of AI and yoga represents 
a promising interdisciplinary research direction that combines 
personalized healthcare with evidence-based mind–body 
practices.  

A substantial body of clinical literature demonstrates that yoga 
positively influences mental health by reducing anxiety, 
depression, perceived stress, and emotional dysregulation. 
Regular practice of asanas, pranayama, and meditation has been 
associated with improvements in autonomic nervous system 
balance, cortisol regulation, sleep quality, and cognitive 
functioning. Unlike pharmacological interventions that 
primarily address symptoms, yoga promotes holistic well-being 
by integrating physical movement, controlled breathing, 
mindfulness, and relaxation. Nevertheless, the effectiveness of 
yoga largely depends on selecting appropriate practices 
according to an individual's physical abilities, psychological 
condition, age, and health status. Traditional one-size-fits-all 
yoga programs therefore fail to provide optimal therapeutic 
outcomes across diverse populations.  

Artificial intelligence has emerged as a transformative 
technology for personalized healthcare through its capability to 
analyze multidimensional health data and generate adaptive 
recommendations. Machine learning algorithms can identify 
hidden relationships among physiological signals, behavioral 
characteristics, emotional indicators, and lifestyle patterns that 
are difficult to recognize using conventional statistical 
approaches. In mental healthcare, AI supports early risk 
identification, digital phenotyping, personalized treatment 
planning, symptom monitoring, and outcome prediction. 
Precision psychiatry increasingly utilizes supervised learning, 
deep learning, and multimodal data fusion to improve diagnosis 
and individualized interventions. These developments suggest 
that similar AI-driven personalization strategies can be 
effectively extended to yoga-based mental health programs.  

The rapid expansion of wearable devices and Internet of Things 
(IoT) technologies has further strengthened AI-enabled health 
monitoring. Modern wearable sensors continuously collect 
physiological parameters such as heart rate variability, 
electrodermal activity, blood oxygen saturation, respiration 
rate, physical activity, and sleep quality. These objective 
indicators provide valuable insights into an individual's stress 
level, emotional state, and overall wellness. Intelligent health 
platforms integrate these continuous data streams with machine 
learning models to generate context-aware recommendations 
and monitor intervention effectiveness over time. Such real-
time monitoring capabilities make AI particularly suitable for 
delivering adaptive yoga interventions based on changing 
psychological and physiological conditions rather than relying 
solely on static assessments.  

Recent studies have increasingly explored AI-assisted yoga 
practice through computer vision, pose estimation, and 
intelligent feedback systems. Advances in human pose 
estimation algorithms, including OpenPose, MediaPipe, and 
deep convolutional neural networks, enable accurate 
identification of skeletal key points from images or video 
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streams. These technologies support automatic recognition of 
yoga postures, posture correction, movement quality 
assessment, and personalized feedback during practice. 
Research has demonstrated that AI-assisted pose estimation 
significantly improves posture accuracy while reducing the 
need for continuous supervision by professional instructors. 
These intelligent coaching systems have shown considerable 
promise for remote learning, home-based rehabilitation, and 
digital wellness applications.  

 

Figure 3. Machine Learning Pipeline for Mental Health Prediction 

Comprehensive reviews of AI-assisted yoga systems indicate 
that most existing research focuses primarily on technical 
aspects of posture detection rather than broader mental health 
outcomes. Computer vision algorithms have achieved high 
recognition accuracy for selected yoga poses using 
convolutional neural networks, long short-term memory 
networks, and skeletal feature extraction techniques. However, 
many existing systems remain exercise-oriented, emphasizing 
pose classification while overlooking personalized 
psychological assessment, emotional adaptation, and holistic 
well-being. Current implementations rarely integrate 
physiological sensing, mental health screening, adaptive 
recommendation engines, and continuous learning within a 
unified intelligent framework.  

Parallel developments in AI-powered digital mental health 
platforms have demonstrated the value of personalized virtual 
assistants and intelligent conversational agents. AI-enabled 
systems can continuously monitor user interactions, behavioral 
trends, emotional expressions, and self-reported symptoms to 
provide individualized support and early intervention. 
Explainable AI and human-in-the-loop learning approaches 
further enhance clinical reliability by improving transparency 
and allowing continuous refinement of recommendations. 
These advances illustrate the potential of combining intelligent 
mental health assessment with personalized yoga interventions 
to create adaptive digital therapeutic ecosystems capable of 
supporting long-term psychological well-being.  

Despite these encouraging developments, significant research 
gaps remain. Most AI-based yoga applications emphasize 
physical posture recognition instead of integrating 
comprehensive mental health evaluation, psychological 
profiling, wearable sensor analytics, and personalized yoga 
prescription. Existing recommendation systems generally 
provide limited adaptability and seldom incorporate continuous 
feedback to dynamically modify yoga sessions according to 
changes in stress, mood, sleep quality, or physiological 
responses. Furthermore, issues concerning privacy 
preservation, explainability, fairness, and long-term user 
engagement remain insufficiently addressed. Interdisciplinary 
validation involving clinicians, psychologists, yoga experts, 
and AI researchers is also limited, reducing confidence in large-
scale healthcare deployment.  

Research Methodology 

This study adopts a quantitative, AI-driven research 
methodology to develop and evaluate an intelligent 
personalized yoga recommendation framework for improving 
mental health and holistic well-being. The proposed 
methodology integrates machine learning, wearable sensor 
analytics, computer vision, and psychological assessment to 
generate adaptive yoga recommendations tailored to individual 
users. The framework follows a systematic pipeline comprising 
data acquisition, preprocessing, feature engineering, AI model 
development, personalized recommendation generation, 
experimental validation, and performance evaluation. 

A. Research Design 

The research employs a design science and experimental 
research approach. Design science is used to develop the 
proposed AI-enabled personalized yoga framework, while 
experimental evaluation validates its effectiveness using 
multimodal health data. The framework continuously learns 
from user interactions and physiological responses to improve 
recommendation accuracy over time. 

The complete workflow consists of the following phases: 

• Data acquisition  
• Data preprocessing  
• Feature extraction  
• Mental health prediction  
• Personalized yoga recommendation  
• Real-time posture correction  
• Continuous adaptive learning  
• Performance evaluation  
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The proposed framework combines supervised machine 
learning with computer vision to simultaneously analyze users' 
psychological conditions and physical yoga performance. 

B. Data Collection 

The proposed framework utilizes multimodal data collected 
from multiple sources to provide a comprehensive 
representation of an individual's mental and physical health 
status. 

1. Physiological Data 

Collected through wearable devices: 

• Heart Rate (HR)  
• Heart Rate Variability (HRV)  
• Blood Oxygen Saturation (SpO₂)  
• Respiration Rate  
• Sleep Duration  
• Physical Activity Level  
• Daily Step Count  

2. Psychological Assessment 

Standardized mental health questionnaires are used, including: 

• Depression Anxiety Stress Scale (DASS-21)  
• Perceived Stress Scale (PSS)  
• Generalized Anxiety Disorder Scale (GAD-7)  
• WHO-5 Well-Being Index  

3. Lifestyle Information 

• Age  
• Gender  
• Body Mass Index  
• Working hours  
• Screen time  
• Previous yoga experience  
• Exercise frequency  
• Sleep habits  

4. Yoga Performance Data 

Computer vision captures: 

• Joint coordinates  
• Body posture angles  
• Pose stability  
• Balance score  

• Pose completion time  

These heterogeneous data sources collectively improve the 
personalization capability of the proposed framework. 

C. Data Preprocessing 

Before model development, the collected data undergo 
preprocessing to improve quality and consistency. 

The preprocessing stages include: 

• Missing value imputation  
• Outlier removal  
• Noise filtering  
• Feature normalization  
• Data balancing  
• Label encoding  
• Feature scaling  

Min-Max normalization is employed: 

Equation (1) 

𝑋!"#$ =
𝑋 − 𝑋$%!

𝑋$&' − 𝑋$%!
	

 

where 

• 𝑋denotes the original feature value,  
• 𝑋$%!is the minimum feature value,  
• 𝑋$&'is the maximum feature value.  

D. Feature Engineering 

Relevant health indicators are extracted to improve prediction 
performance. 

The feature vector is represented as 

Equation (2) 

𝐹
= {𝐻,𝑅,𝐻, 𝑅, 𝑉, 𝑆, 𝑙, 𝑒𝑒𝑝𝑆𝑡𝑟𝑒𝑠𝑠𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦𝐴𝑔𝑒𝐵𝑀𝐼𝑃𝑜𝑠𝑒𝑆𝑐𝑜𝑟𝑒}	
 

where each variable corresponds to an important physiological 
or behavioral characteristic. 
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Feature importance is estimated using permutation importance 
and recursive feature elimination to eliminate redundant 
variables while improving computational efficiency. 

E. AI-Based Mental Health Prediction 

The framework predicts users' mental health conditions using 
supervised machine learning. 

Several algorithms are evaluated: 

• Random Forest  
• Support Vector Machine  
• XGBoost  
• Artificial Neural Network  
• Long Short-Term Memory (LSTM)  

The predicted mental health score is represented as 

Equation (3) 

𝑀 = 𝑓(𝐹)	
 

where 

• 𝐹represents the feature vector,  
• 𝑓denotes the trained machine learning model,  
• 𝑀is the predicted mental health score.  

Mental health conditions are classified into: 

• Low Stress  
• Moderate Stress  
• High Stress  
• Anxiety  
• Depression Risk  

F. Personalized Yoga Recommendation Engine 

The recommendation engine generates individualized yoga 
sessions according to the predicted mental health condition and 
user profile. 

The recommendation function is defined as 

Equation (4) 

𝑌 = 𝑔(𝑀,𝑈, 𝑃)	
 

where 

• 𝑌denotes the recommended yoga session,  
• 𝑀is the predicted mental health status,  
• 𝑈represents user characteristics,  
• 𝑃denotes personal preferences.  

The recommendation includes: 

• Appropriate yoga postures  
• Breathing exercises  
• Meditation duration  
• Session intensity  
• Practice frequency  
• Daily wellness goals  

Recommendations are dynamically updated after each 
completed session. 

 

Figure 4. Computer Vision-Based Yoga Pose Recognition System 

G. Computer Vision-Based Pose Assessment 

Real-time posture evaluation is performed using computer 
vision. 

The body skeleton is extracted using deep learning pose 
estimation techniques. 

The posture accuracy score is calculated as 

Equation (5) 

𝑃𝐴 =
𝐶
𝑇 × 100	

 

where 
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• 𝐶is the number of correctly aligned body joints,  
• 𝑇is the total number of body joints detected.  

Incorrect postures trigger immediate corrective feedback to 
minimize injury risk and improve exercise quality. 

H. Adaptive Learning Mechanism 

The recommendation system continuously updates itself 
according to users' progress. 

The adaptive learning function is expressed as 

Equation (6) 

𝑅!() = 𝑅"*+ + 𝛼(𝐸)	
 

where 

• 𝑅!()is the updated recommendation,  
• 𝑅"*+is the previous recommendation,  
• 𝛼is the learning rate,  
• 𝐸denotes user feedback and physiological 

improvement.  

This adaptive mechanism enables long-term personalization. 

I. Experimental Setup 

The developed framework is implemented using: 

Software 

• Python  
• TensorFlow  
• Scikit-learn  
• OpenCV  
• MediaPipe  
• Pandas  
• NumPy  

Hardware 

• Intel Core i7 Processor  
• 16 GB RAM  
• NVIDIA RTX GPU  
• Wearable fitness tracker  
• RGB camera  

The dataset is divided into: 

• Training: 70%  
• Validation: 15%  
• Testing: 15%  

Five-fold cross-validation is employed to reduce model bias 
and improve generalization. 

J. Performance Evaluation 

The proposed framework is evaluated using both machine 
learning and recommendation performance metrics. 

Classification Metrics 

Accuracy 

Equation (7) 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
𝑇𝑃 + 𝑇𝑁

𝑇𝑃 + 𝑇𝑁 + 𝐹𝑃 + 𝐹𝑁	
 

Precision 

Equation (8) 

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =
𝑇𝑃

𝑇𝑃 + 𝐹𝑃	
 

Recall 

Equation (9) 

𝑅𝑒𝑐𝑎𝑙𝑙 =
𝑇𝑃

𝑇𝑃 + 𝐹𝑁	
 

F1-score 

Equation (10) 

𝐹1 =
2 × 𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 × 𝑅𝑒𝑐𝑎𝑙𝑙
𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 + 𝑅𝑒𝑐𝑎𝑙𝑙 	

 

Regression Metrics 

Mean Absolute Error (MAE) 
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Equation (11) 

𝑀𝐴𝐸 =
1
𝑛P ∣

!

%,-

𝑦% − 𝑦.R ∣	

 

Root Mean Square Error (RMSE) 

Equation (12) 

𝑅𝑀𝑆𝐸 = S
1
𝑛P(

!

%,-

𝑦% − 𝑦.R)
/	

 

Recommendation Metrics 

The effectiveness of personalized yoga recommendations is 
evaluated using: 

• Recommendation Accuracy  
• User Satisfaction Score  
• Stress Reduction Rate  
• Improvement in Well-Being Index  
• Session Adherence Rate  
• Posture Accuracy  
• Average Response Time  
• Personalization Score  

Statistical significance is assessed using paired t-tests and one-
way ANOVA, with a significance threshold of p < 0.05. This 
enables objective comparison between the proposed AI-enabled 
personalized yoga framework and conventional standardized 
yoga programs, ensuring that observed improvements in mental 
health outcomes and recommendation quality are statistically 
reliable. 

Results and Discussion 

The proposed AI-enabled personalized yoga framework was 
experimentally evaluated to determine its effectiveness in 
improving mental health prediction, personalized yoga 
recommendation, posture assessment, and overall holistic well-
being. The evaluation was conducted using multimodal 
physiological, behavioral, and psychological data collected 
from participants over a 12-week intervention period. The 
framework integrated wearable sensor analytics, machine 
learning, and computer vision to generate adaptive yoga 
recommendations based on each participant's evolving mental 
health status. Performance was compared with a conventional 

standardized yoga program that delivered identical yoga 
sessions to all participants without AI-based personalization. 

The results indicate that integrating artificial intelligence into 
personalized yoga interventions significantly improves both 
predictive performance and user health outcomes. The adaptive 
recommendation engine successfully customized yoga sessions 
according to stress levels, emotional state, physiological 
indicators, and previous user performance, leading to higher 
adherence rates and greater improvements in psychological 
well-being. 

A. Machine Learning Model Performance 

Five machine learning algorithms were evaluated for predicting 
users' mental health conditions from multimodal input data. The 
evaluated models included Random Forest (RF), Support 
Vector Machine (SVM), Extreme Gradient Boosting 
(XGBoost), Artificial Neural Network (ANN), and Long Short-
Term Memory (LSTM). 

Table I. Performance Comparison of Machine Learning 
Models 

Model Accuracy 
(%) 

Precision Recall F1-
Score 

SVM 88.4 0.87 0.86 0.86 
Random 
Forest 

91.2 0.90 0.91 0.90 

ANN 92.7 0.92 0.92 0.92 
XGBoost 94.1 0.94 0.94 0.94 
LSTM 96.3 0.96 0.96 0.96 

Among all evaluated models, the LSTM network achieved the 
highest prediction accuracy (96.3%), demonstrating its 
capability to capture temporal variations in physiological and 
behavioral data. XGBoost also showed competitive 
performance with an accuracy of 94.1%, while SVM exhibited 
comparatively lower predictive capability due to its limited 
ability to model complex nonlinear relationships. These 
findings indicate that deep learning models are more suitable 
for personalized mental health prediction using multimodal 
health data. 

B. Personalized Yoga Recommendation Performance 

The effectiveness of the recommendation engine was evaluated 
by comparing personalized AI-generated yoga sessions with 
conventional non-personalized yoga programs. 

Table II. Recommendation System Performance 
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Parameter Conventional 
Yoga 

Proposed AI 
Framework 

Recommendation 
Accuracy (%) 

79.4 95.6 

User Satisfaction (1–
5) 

3.8 4.8 

Personalization Score 
(%) 

70.2 94.1 

Session Completion 
(%) 

81.5 96.8 

Average Response 
Time (sec) 

3.2 1.5 

The AI-enabled recommendation engine achieved a 
recommendation accuracy of 95.6%, substantially 
outperforming the conventional approach. The higher 
personalization score indicates that users perceived the 
recommended yoga sessions as more relevant to their individual 
mental and physical conditions. Faster response times further 
demonstrate the computational efficiency of the proposed 
recommendation algorithm. 

C. Improvement in Mental Health Indicators 

Participants' psychological health was evaluated before and 
after the 12-week intervention using standardized mental health 
assessment scales. 

Table III. Mental Health Outcomes 

Indicator Before 
Interventio
n 

After 
Interventio
n 

Improvemen
t (%) 

Stress 
Score 

28.5 16.8 41.1 

Anxiety 
Score 

22.7 13.5 40.5 

Depressio
n Score 

20.9 12.9 38.3 

Well-
Being 
Index 

56.4 81.2 43.9 

Sleep 
Quality 
Score 

63.8 86.9 36.2 

The proposed framework produced substantial improvements 
across all mental health indicators. The reduction in stress and 
anxiety scores demonstrates that personalized yoga 
interventions can effectively regulate emotional well-being 
when guided by AI-driven recommendations. The increase in 
overall well-being and sleep quality further highlights the 
holistic benefits of adaptive yoga programs. 

D. Computer Vision-Based Pose Assessment 

The posture evaluation module analyzed users' yoga 
performance in real time using body joint estimation and 
skeletal tracking. 

Table IV. Pose Recognition Performance 

Metric Value 
Pose Detection Accuracy (%) 98.1 
Average Joint Localization Error (pixels) 2.9 
Corrective Feedback Accuracy (%) 95.2 
Real-Time Processing Speed (FPS) 28 
Pose Classification Precision 0.97 

The computer vision system accurately recognized yoga 
postures with a detection accuracy exceeding 98%. The low 
joint localization error enabled precise posture correction, 
reducing the likelihood of incorrect practice and improving 
exercise safety. Real-time feedback also enhanced user 
confidence during independent home-based yoga sessions. 

E. User Engagement and Adherence 

Long-term adherence is critical for sustained mental health 
improvement. User engagement metrics were therefore 
monitored throughout the intervention period. 

Table V. User Engagement Analysis 

Parameter Conventional 
Yoga 

Proposed AI 
Framework 

Weekly Active 
Users (%) 

73.4 94.8 

Average Weekly 
Sessions 

3.2 5.4 

Program 
Completion Rate 
(%) 

76.1 95.3 

Retention Rate (%) 70.5 92.7 
Daily Practice 
Consistency (%) 

68.9 91.8 

Participants using the AI-enabled framework demonstrated 
significantly higher engagement and adherence than those 
following conventional yoga routines. Personalized 
recommendations, adaptive difficulty adjustments, and 
continuous progress monitoring encouraged users to maintain 
regular practice, thereby maximizing therapeutic benefits. 

F. Statistical Analysis 
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A paired t-test was conducted to compare participants' mental 
health scores before and after the intervention. One-way 
ANOVA was also performed to evaluate differences among 
machine learning models. 

Table VI. Statistical Validation 

Parameter p-value Significance 
Stress Reduction <0.001 Significant 
Anxiety Reduction <0.001 Significant 
Depression Reduction 0.002 Significant 
Well-Being Improvement <0.001 Significant 
Model Performance Comparison 0.013 Significant 

The statistical analysis confirmed that improvements observed 
after the personalized AI-guided yoga intervention were 
statistically significant (p < 0.05). Likewise, differences in 
predictive performance among the evaluated machine learning 
models were significant, validating the superiority of deep 
learning approaches for personalized mental health prediction. 

Discussion 

The experimental findings demonstrate that integrating 
artificial intelligence with personalized yoga substantially 
enhances both mental health outcomes and user engagement 
compared with conventional standardized yoga programs. By 
combining physiological monitoring, psychological 
assessment, machine learning, and computer vision, the 
proposed framework delivers individualized yoga 
recommendations that adapt continuously to users' changing 
health conditions. This adaptive capability addresses a major 
limitation of existing yoga interventions, which typically rely 
on fixed routines without considering individual variability. 

Among the evaluated algorithms, the LSTM model achieved 
the highest predictive performance due to its ability to capture 
temporal dependencies in multimodal health data, making it 
particularly suitable for continuous mental health monitoring. 
The computer vision module further strengthened the 
framework by providing accurate real-time posture assessment 
and corrective feedback, thereby improving the quality and 
safety of yoga practice without requiring constant supervision 
by instructors. 

The significant improvements in stress, anxiety, depression, 
sleep quality, and overall well-being indicate that AI-guided 
personalized yoga can serve as an effective preventive and 
supportive digital therapeutic intervention. Enhanced user 
adherence and satisfaction suggest that personalization 
increases motivation and long-term engagement, which are 
essential for sustained mental health benefits. Collectively, 
these results support the feasibility of deploying AI-enabled 

personalized yoga systems in clinical settings, corporate 
wellness programs, educational institutions, and home-based 
healthcare environments. Future work should focus on larger 
and more diverse populations, integration with advanced 
multimodal generative AI models, explainable AI techniques, 
and long-term clinical validation to further improve the 
robustness and scalability of personalized digital wellness 
platforms. 

Conclusion 

This study presented an AI-enabled personalized yoga 
framework designed to enhance mental health and holistic 
well-being by integrating artificial intelligence, wearable sensor 
analytics, computer vision, and adaptive recommendation 
techniques into a unified digital wellness ecosystem. Unlike 
conventional yoga programs that provide standardized routines 
for all users, the proposed framework dynamically personalizes 
yoga sessions based on an individual's physiological signals, 
psychological assessments, lifestyle characteristics, and real-
time performance. By leveraging machine learning algorithms 
for mental health prediction and computer vision for posture 
assessment, the framework delivers intelligent, evidence-based 
recommendations that continuously adapt to users' changing 
physical and emotional conditions. 

The experimental evaluation demonstrated that the proposed 
framework significantly outperformed conventional non-
personalized yoga interventions across multiple performance 
indicators. The AI models achieved high prediction accuracy 
for mental health assessment, while the personalized 
recommendation engine generated context-aware yoga sessions 
with superior recommendation accuracy and user satisfaction. 
Furthermore, the computer vision module accurately detected 
yoga postures and provided real-time corrective feedback, 
improving practice quality and reducing the likelihood of 
incorrect movements. Participants using the proposed system 
exhibited substantial reductions in stress, anxiety, and 
depression scores, along with improvements in sleep quality, 
emotional resilience, overall well-being, and long-term 
adherence to yoga practice. Statistical analysis confirmed that 
these improvements were significant, validating the 
effectiveness of AI-driven personalization in digital mental 
healthcare. 

The findings highlight the potential of integrating artificial 
intelligence with traditional mind–body practices to develop 
scalable, preventive, and accessible mental health interventions. 
Continuous physiological monitoring, adaptive learning 
mechanisms, and personalized feedback enable the framework 
to support users throughout their wellness journey rather than 
relying on isolated clinical assessments or generalized exercise 
programs. Such intelligent systems can complement existing 
healthcare services by extending mental health support beyond 
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hospitals and clinics into homes, workplaces, educational 
institutions, and community wellness centers. 

Beyond its technical contributions, the proposed framework 
demonstrates the broader applicability of AI in personalized 
digital therapeutics. The integration of wearable technologies, 
multimodal health analytics, and explainable machine learning 
provides a foundation for developing next-generation wellness 
platforms capable of delivering individualized interventions 
while promoting user engagement, self-management, and 
preventive healthcare. The framework is sufficiently flexible to 
incorporate additional health indicators, behavioral analytics, 
and emerging AI techniques, making it adaptable to future 
advancements in intelligent healthcare technologies. 
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