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ABSTRACT

The accurate execution of yoga postures is essential for reaping the full physical, physiological,
and mental benefits of the practice. Traditional learning requires expert supervision, yet many
practitioners, especially those engaging through digital platforms, lack real-time correction
mechanisms. This review investigates recent experimental studies that integrate Artificial
Intelligence (Al) for posture detection and correction in yoga practice. It focuses solely on
empirical studies applying Al models such as PoseNet, MediaPipe, OpenPose, and hybrid
neural networks, while excluding survey-based or conceptual works. Findings suggest that Al
systems can classify and correct poses in real time, enhance accessibility to safe yoga practices,
and reduce the risk of injury, especially in home-based practice settings. The review also
identifies current limitations and areas for future research in making Al-enabled yoga
instruction more adaptive, accurate, and user-centric.

Keywords: Artificial Intelligence, Yoga, Posture Correction, Pose Estimation, Deep Learning,
Real-Time Feedback

Introduction

Yoga, rooted in ancient Indian wisdom, is a scientifically validated mind-body practice known
for enhancing physical, psychological, and spiritual well-being. Globally, it has gained
substantial traction as a preventive and therapeutic tool, with numerous studies confirming its
efficacy in managing stress, improving musculoskeletal flexibility, and supporting chronic
disease management. However, the correct execution of yoga postures (asanas) remains
essential to ensure these benefits are realized. Research indicates that improper alignment
during asana practice can lead to musculoskeletal strain or injury, especially in unsupervised
or home-based settings (Cramer, Lauche, Haller, & Dobos, 2013).

Since COVID-19, self-practice online yoga has become more popular, particularly on digital
platforms and mobile applications. This has raised demand for intelligent tools that can assist
practitioners in maintaining good body alignment when an instructor is not physically present.
Particularly in the field of artificial intelligence (Al), this disparity between user practice and
instructional guidance presents an opportunity for technological innovation. Particularly in
fields like computer vision, pose estimation, and deep learning, recent advancements in Al have
created new opportunities for automatic posture recognition and real-time correction. With
pose estimation frameworks such as OpenPose, PoseNet, and MediaPipe, key skeletal
landmarks can be reliably identified from video and/or image inputs. These models enable Al
systems to classify yoga poses, assess alignment, and make real-time adjustment
recommendations. Experimental evidence suggests that the specialized systems can achieve
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output accuracies of 90% to over 99% when corrective feedback is given through visual
overlays, audio instructions, or natural language prompts (Thoutam et al., 2022; Upadhyay et
al., 2023; Cao et al., 2019). Yet the field remains at a nascent stage.

Existing literature includes either broad surveys on Al in fitness or theoretical frameworks
lacking experimental implementation. Very few reviews focus specifically on yoga, and even
fewer provide a systematic analysis of Al applications that offer empirical validation through
experimentation. Moreover, many studies conflate yoga with general physical activity
recognition, making it difficult to assess AI’s specific role in yoga posture correction.

Therefore, there is a clear need for a focused review that consolidates experimental research
on Al-based yoga posture correction. This study addresses that gap by analyzing peer-reviewed
empirical studies published till 2024. It aims to evaluate the technologies used, the
effectiveness of feedback mechanisms, deployment feasibility, and challenges encountered in
real-world applications. In doing so, the paper provides a foundation for future interdisciplinary
collaboration between yoga professionals, Al developers, and healthcare practitioners, aiming
toward scalable, ethical, and user-friendly yoga assistance systems.

Objectives of the Study

o To systematically review experimental research studies that apply Al techniques for
yoga posture detection and correction.

o To examine the accuracy, performance, and feedback mechanisms employed in these
Al-based systems.

o To evaluate the practical applicability of the reviewed systems, including their use in
real-time, mobile, and low-resource settings.

e To identify common technical strategies such as pose estimation frameworks (e.g.,
OpenPose, PoseNet, MediaPipe) and feedback delivery mechanisms.

o To highlight gaps in current research and propose future directions for improving the
effectiveness, scalability, and ethical design of Al-supported yoga interventions.

Methodology
Inclusion Criteria
e Only experimental studies were included.

o Studies must apply Artificial Intelligence (AI) methods (e.g., machine learning, deep
learning, computer vision).

o Research must focus on yoga posture detection, classification, or correction.
e Studies should involve real-time or near real-time feedback for users.

e Only peer-reviewed journal or conference papers were considered.

e Use of custom or public yoga datasets was required.

o Studies must present quantitative results (e.g., accuracy, precision).
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Exclusion Criteria
e Survey papers, reviews, and theoretical articles were excluded.
o Studies not using Al technologies were not included.

o Works focused only on dataset creation without applying Al models were excluded. 182

e General human activity or fitness tracking papers without yoga-specific poses were
omitted.

o Studies using yoga only for stress or emotion analysis without posture feedback were
not considered.

e Duplicate or redundant studies without new experimentation were excluded.

Search Strategy

A comprehensive literature search was conducted across two primary databases: PubMed and
Google Scholar. The search terms included various combinations such as: “use of 4 & Yoga,”
“artificial intelligence & correction of yoga posture,” and “experimental research on Al and
yoga.” Boolean operators (AND, OR) were used to refine the query process. Additional studies
were identified by screening the reference lists of relevant publications.

Study Selection and Screening

All identified studies underwent a meticulous two-phase screening procedure. In the initial
phase, a total of 2504 articles were retrieved through comprehensive searches on PubMed and
Google Scholar, using key terms such as “use of AI & Yoga,” “artificial intelligence &
correction of yoga posture,” and “experimental research on AI and yoga.” Titles and abstracts
were independently evaluated by reviewers to assess their alignment with predefined eligibility
criteria focusing on experimental Al application in yoga posture correction.

In the subsequent phase, full-text articles of 62 shortlisted studies were thoroughly reviewed.
Of these, 17 articles were excluded due to incomplete data (e.g., abstracts only or unavailable
full texts), and 10 articles were excluded because they were conceptual, survey-based, or lacked
experimental Al implementation. Any disagreements regarding inclusion were resolved
through collaborative discussion among reviewers or, when necessary, by consulting a third-
party adjudicator.

Ultimately, 7 experimental research studies that met all criteria—including the use of Al for
real-time or near real-time yoga posture detection and correction—were included in the final
review.

Data Extraction

A standardized data extraction form was employed [see Figure 1, PRISMA 2020 flowchart] to
systematically gather essential information from each included study. This included study
authorship, Al models used (e.g., PoseNet, OpenPose, CNNS), dataset characteristics, number
and type of yoga postures addressed, feedback mechanisms, model performance metrics (e.g.,
accuracy, precision), and deployment platforms (e.g., mobile, wearable, cloud-based). All
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included studies provided empirical evidence on how Al models were used to support yoga
posture correction and guide users in real-time or controlled settings.

PRISMA 2020 Flow Diagram (Figure-1)

Identification 183

+*Records identified from databases
+»*-(PubMed, Google Scholar): (n = 2504)
*-PubMed: 1484
+*-Google Scholar: 1020

Records removed before screening: (n = 2284)
-Duplicate records removed: (n = 15)
+»*-Records marked ineligible (filtered by topic): (n = 2254)

+*-Records removed for other reasons: (n = 30)

«*-Records screened: (n = 220)
+»*-Records excluded: (n = 158)

Eligibility
-Reports sought for retrieval: (n = 62)
-Reports not retrieved or incomplete: (n = 45)

Excluded

Full-text articles assessed for eligibility: (n = 17)
Full-text articles excluded: (n = 10)
- Not experimental: (n = 7)
- Not using Al or not yoga-related: (n = 3)

**Included

+»*Studies included in final review: (n = 7)

Research review

Thoutam et al. proposed an Al-powered framework for yoga pose estimation using OpenPose
for keypoint extraction and a Multilayer Perceptron (MLP) for classification. Their system
transformed joint coordinates into rotation-variant angular features to classify six yoga poses
with a high accuracy of 99.58%. A unique feature of their approach was the feedback
mechanism that compared a user’s pose against expert standards and generated directional
corrections. While the study demonstrated strong performance in real-time settings, it was
limited to six poses and tested only in controlled environments. Nonetheless, this work
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contributes significantly to real-time Al-based yoga assistance by integrating lightweight
architecture with pose correction functionality.(Anand Thoutam et al., 2022)

2. Kou and Li (2024)

In an effort to improve classification robustness and accuracy, Kou and Li introduced a hybrid
deep learning model using ResNet101 and VGGNet19 with a multi-head attention mechanism.
Their model achieved a testing accuracy of 93.79% on seven yoga poses and processed up to
297 frames per second, reflecting high stability and real-time capability. The study also
included comprehensive ablation studies and comparisons with existing models such as STF-
ResNet and YOLOv4. While it focused on classification rather than feedback generation, the
integration of attention mechanisms makes this study a valuable reference for enhancing
recognition performance in yoga applications.(Kou & Li, 2024)

3. Kishore et al. (2023)

Using the Mediapipe framework, Kishore et al. created a rule-based real-time posture
correction system. The model used angle calculations to assess alignment after capturing 33
body landmarks. Users were given audio-visual feedback to help them correct misalignments
in five different yoga postures. Despite achieving an average pose prediction accuracy of about
85%, the system's strength is its low resource usage and voice-based interaction integration,
which makes it ideal for mobile or at-home yoga practice. The study emphasized real-world
applicability by highlighting practical issues like device heterogeneity and lighting
variation.(Kishore and others, 2022).

4. Upadhyay et al. (2023)

Upadhyay et al. proposed a hybrid deep learning architecture named Y PN-MSSD, which
combined PoseNet for keypoint detection and MobileNet-SSD for object localization. Trained
on seven yoga postures, the system achieved a remarkable 99.88% accuracy. Designed for
mobile deployment using TensorFlow Lite, it enabled real-time feedback with efficient pose
validation through confidence-based keypoint alignment. This study is noteworthy for its
balance of high accuracy and mobile compatibility, offering a scalable and accessible solution
for self-guided yoga training. (Upadhyay et al., 2023)

5. Wu et al. (2019)

Wau et al. demonstrated a wearable sensor-based system that can identify 18 yoga poses using
11 IMUs. Their two-stage classification approach included a Bayesian network for pose
evaluation in addition to a Backpropagation Artificial Neural Network (BP-ANN) and fuzzy
C-Means clustering. This configuration improved user guidance during practice by providing
accurate, joint-specific feedback in natural language. A unique use of artificial intelligence as
applied to yogic postures through sensor fusion and probabilistic modeling was presented by
the system. This offered improved precision and robustness against occlusion than image-based
models despite requiring hardware investment.

6. Ganesh & Ramudhin (2024)
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Focusing on injury prevention, Ganesh and Ramudhin developed a real-time yoga posture
correction mobile application using OpenPose and MoveNet. Their model integrated CNNs
and reinforcement learning to deliver personalized feedback based on user-specific practice
patterns. Beyond physical alignment, the system addressed emotional well-being through
adaptive routines and progress tracking dashboards. The inclusion of privacy-conscious
analytics and mental health considerations distinguishes this study as a comprehensive,
ethically aligned application of Al in digital yoga.(Ganesh & Ramudhin, 2024)

7. Kishore et al. (2022)

Kishore et al. conducted a comparative analysis of four pose estimation frameworks—
EpipolarPose, OpenPose, PoseNet, and MediaPipe—using a dataset of 6000 yoga posture
images. MediaPipe was found to be most accurate and computationally efficient one. The study
emphasized the importance of yoga posture-specific datasets and the effectiveness of
lightweight models for real-time pose tracking. This comparative study is noteworthy for
benchmarking pose estimation models and guiding future development of Al-driven yoga
related applications.

Discussion & Findings
1. Accuracy of Yoga Pose Recognition Models

When using Al-based models to classify yoga poses, the reviewed studies consistently reported
high accuracy. Using OpenPose and a Multilayer Perceptron (MLP) classifier trained on
angular features derived from 18 keypoints, Thoutam et al. (2022) obtained a classification
accuracy of 99.58%. (Anand Thoutam and associates, 2022Using TensorFlow Lite, Upadhyay
et al. (2023) presented a hybrid model called Y PN-MSSD, which combined PoseNet and
MobileNet-SSD to achieve 99.88% accuracy and real-time performance.(Upadhyay and others,
2023) In order to ensure robustness and processing efficiency, Kou and Li (2024) showed an
accuracy of 93.79% with their ensemble model that included ResNet101, VGGNet19, and a
multi-head attention mechanism. These findings support Al's ability to provide accurate posture
estimation in yoga.(Kou and Li, 2024)

2. Real-Time Feedback and Correction Mechanisms

A key feature across several systems was the ability to provide real-time or near real-time
feedback. This functionality was implemented using visual overlays, audio alerts, or voice-
guided correction prompts. For instance, Wu et al. (2019) integrated a two-stage classifier (BP-
ANN + FCM) with a Bayesian network to deliver natural language instructions for posture
correction using wearable IMUs. (Wu et al., 2019)Kishore et al. (2023) designed a low-resource
system using Mediapipe to detect 33 keypoints and apply a rule-based correction model that
gave real-time visual and audio feedback. (Kishore et al., 2022)Ganesh and Ramudhin (2024)
proposed a mobile app using reinforcement learning to personalize posture correction feedback
and mitigate injury risks, highlighting the growing importance of intelligent, user-specific
adaptations.(Ganesh & Ramudhin, 2024)

3. Use of Pose Estimation and Deep Learning Techniques
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Pose estimation frameworks such as OpenPose, PoseNet, and MediaPipe were central to most
reviewed models. MediaPipe emerged as a particularly efficient tool, as demonstrated in the
comparative study by Kishore et al. (2022), due to its ability to deliver accurate keypoint
detection with minimal computational load.(Kishore et al., 2022) CNN-based models,
including those enhanced with attention mechanisms (Kou & Li, 2024), improved pose
recognition by focusing on spatial relationships and variations across different yoga postures.
Hybrid approaches also integrated angle-based calculations or orientation alignment with deep
learning backbones to enhance accuracy and feedback precision.(Kou & Li, 2024)

4. Number and Diversity of Yoga Postures Analyzed

The number of yoga poses included in training datasets varied across studies. While most
models focused on a limited set of 5 to 7 common asanas such as Tadasana, Trikonasana, and
Vrikshasana (Anand Thoutam et al., 2022; Kishore et al., 2022)(Wu et al., 2019) extended this
to 18 yoga postures using IMUs, making their study notable for broader coverage. The limited
pose range in most models highlights the need for future expansion of datasets to include a
wider variety of postures and transitions.

S. Deployment in Mobile and Low-Resource Settings

Several studies prioritized lightweight model architectures for use in mobile applications.
Upadhyay et al. (2023) utilized TensorFlow Lite to deploy their model efficiently on mobile
devices, making it accessible for individual practitioners.(Upadhyay et al., 2023) Similarly,
Kishore et al. (2023) designed their system with low computational dependency, suitable for
real-time use in home environments. (Kishore et al., 2022)Ganesh and Ramudhin (2024) also
highlighted the use of mobile-compatible Al to offer posture correction and progress tracking
within a user-friendly app interface.(Ganesh & Ramudhin, 2024)

6. Personalized and Interactive Feedback

In addition to static pose correction, some systems offered dynamic, adaptive feedback tailored
to the user’s progress. Ganesh and Ramudhin (2024) incorporated reinforcement learning to
improve the relevance and timing of feedback based on user interaction patterns. (Ganesh &
Ramudhin, 2024)Wu et al. (2019) used Bayesian modeling to adjust correction prompts in real
time based on user movement, offering a high level of personalization.(Wu et al., 2019)
Thoutam et al. (2022) further enabled directional corrections based on comparison with expert
pose data, making the model user-centric and practical for training purposes.(Anand Thoutam
et al., 2022)

Limitations and Research Gaps

While these studies demonstrate promising applications, several limitations were also
observed. Many models were trained on datasets captured in controlled indoor environments,
limiting generalizability to diverse real-world settings. Performance may vary under occlusion,
in low-light conditions, or with varying body types and clothing. Additionally, the limited
number of supported poses and the lack of dynamic sequence analysis (e.g., transitions between
asanas) were common constraints. Most systems also require further validation on large,
diverse populations to establish effectiveness across user groups. Despite promising results,
Al-based yoga systems face notable limitations. Since most models are trained in controlled
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settings, they frequently have trouble adjusting to changes in lighting, body types, and attire in
real-world situations, raising a red flag.

The current incapacity of Al to replicate the intuitive and experiential aspects of yoga practice,
including breath awareness, internal alignment, meditative presence, and subtle energetic
engagement, is a significant limitation. Beyond simply performing the poses correctly, these
experiences are a crucial component of yoga. Al cannot fully guide these deeper aspects of
yoga because it lacks the real-life experience and awareness of a trained yoga teacher. To
maintain the philosophical and therapeutic integrity of yoga practice, future systems might need
to incorporate additional input types, such as breath sensors that can differentiate between a
normal, relaxed and rhythmic and a tense breath, emotional signals like eyebrows, red face,
trembling, or brain wave activity (as measured with EEG or brain scans, and to calibrate by
involving experienced experts from both the yoga and technology fields. The joint effort and
cross-orientation can make the efforts worth replicating in actual conditions.

Conclusion

Collectively, the reviewed studies illustrate that Al-based systems for yoga posture correction
are feasible, effective, and evolving rapidly. With advancements in computer vision, mobile
compatibility, and real-time processing, these systems offer scalable solutions for yoga
training, especially for self-guided and home-based users. As the field advances, future
research should focus on improving pose diversity, robustness in real-world conditions,
dynamic feedback, and ethical design considerations to ensure wide applicability and user trust.
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