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ABSTRACT

A fundamental novelty in our technique is the use of GridCAM++, a sophisticated recommendation engine that
not only offers adjustments but also provides insights into categorization judgments, improving the pose
correction process' interpretability and efficacy. This function is very useful for those looking to study and
enhance their approach in real-time circumstances. Our model's effectiveness was carefully validated across
many domains, including cricket, classical dance, and western dance. The findings were impressive, with a
10.5% improvement in precision, 9.5% in accuracy, 3.5% in recall, 4.9% in AUC (Area Under the Curve), and
3.9% in specificity, as well as a 4.5% reduction in delay when compared to existing approaches. These
enhancements are not only statistically significant, but also practically relevant, providing concrete benefits in
training and performance enhancement. In conclusion, this study not only introduces a novel technique to
position correction, but it also establishes a new standard in the area. Its consequences are far-reaching, with
the potential to revolutionize how posture correction is done in numerous disciplines, ultimately making
substantial contributions to sports training, performing arts, and other sectors. This study lays the path for more
intuitive, precise, and efficient position correction systems that meet the changing needs of these dynamic and
diverse sectors.

Keywords: Pose Correction, Video Analysis, Recurrent Graph Neural Networks, Incremental Learning,
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1. INTRODUCTION

In recent years, the precision and efficiency of posture correction have become more important in a variety of
fields, ranging from sports training and rehabilitation to the performing arts. The capacity to effectively assess and
adjust human postures is critical not only for improving performance, but also for preventing injuries and
developing skills. Traditional position correction approaches, while providing a solid basis, are sometimes
hampered by a lack of accuracy, flexibility, and real-time feedback capabilities. These limits compel the creation
of increasingly sophisticated, precise, and responsive systems.

The development of advanced video analysis tools has opened up new possibilities for position correction.
Among them, Google's Mediapipe API has emerged as a powerful tool for real-time pose identification.

Addressing this gap, our research introduces a comprehensive framework that not only detects poses with high
precision but also classifies and corrects them efficiently. By integrating multidomain features such as Frequency,
Entropy, and Gabor Components, our approach captures a more holistic and nuanced view of human poses. This
multidimensional analysis is crucial for understanding the intricate dynamics of different activities, ranging from
the precise movements in classical dance to the vigorous actions in sports like cricket.

The cornerstone of our proposed system is the application of Recurrent Graph Neural Networks (RGNs). These
networks excel in classifying poses by learning the temporal dynamics and relationships between different body
parts, offering a significant advancement over traditional neural network approaches. The RGNs' ability to
process sequential data makes them particularly well-suited for video analysis, where temporal consistency and
transition between poses are critical in different use cases [1, 2, 3].

Furthermore, our model incorporates GridCAM++, a state-of-the-art recommendation engine that not only
provides pose corrections but also elucidates the reasons behind these suggestions. This interpretability is crucial
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for users to understand and improve their techniques effectively. GridCAM++ stands out by offering real-time
feedback, a feature that is immensely beneficial in training and performance scenarios.

Our research advances the area by not only introducing a unique posture correction paradigm, but also proving its
usefulness across several domains. The testing of our methodology in many contexts, such as cricket, classical
dance, and western dance, demonstrates its versatility and adaptability. The findings are striking, with
considerable increases in critical performance indicators such as precision, accuracy, recall, AUC, specificity, and
latency.

In conclusion, this work proposes a novel technique to position correction that employs advanced video analysis
and incremental learning. Our research overcomes the key shortcomings of current methodologies and establishes
a new standard in the field, with far-reaching consequences and prospective applications in sports, the performing
arts, and beyond.

2. LITERATURE REVIEW
The field of pose correction has witnessed substantial advancements over the years, driven by emerging
technologies and evolving methodologies. This literature review compares and contrasts existing models used for
pose correction, highlighting their strengths, limitations, and how our proposed method contributes to and
innovates within this landscape.

Traditional Pose Correction Techniques [4, 5, 6]

Early approaches to pose correction primarily relied on manual analysis and biomechanical principles. For
instance, studies in [7, 8, 9] exemplified the use of biomechanical analysis for athletic training. While these
methods provided foundational insights, they were limited by their subjective nature and lack of real-time
feedback.

Computer Vision-Based Models [10, 11, 12]

The integration of computer vision into pose correction marked a significant leap. Models in [13, 14, 15]
demonstrated the potential of using deep learning for pose estimation. However, these models often struggled
with complex poses and required substantial computational resources, limiting their accessibility and real-time
applicability.

Pose Correction in Specific Domains [16, 17, 18]

Several studies have focused on pose correction within specific domains, such as dance or sports. For instance,
[19, 20] proposed a model for ballet pose correction, which, while innovative, lacked generalizability to other
forms of movement. Similarly, sports-focused studies like those in [21, 22, 23] offered insights into pose
correction for athletes but did not address the needs of non-sporting contexts.

Real-Time Feedback Systems [24, 25]

Recent advancements have focused on real-time feedback. Technologies like Microsoft's Kinect (Zhang, 2012)
provided a more interactive approach to pose correction. However, these systems often lacked the precision
required for high-stakes applications and were constrained by their hardware dependencies.

Our Proposed Method
Our research builds upon these existing models, addressing their limitations through several key innovations:

e Multidimensional Feature Analysis: Unlike traditional models that rely on single-dimensional data, our
approach uses multidomain features (Frequency, Entropy, Gabor Components), providing a more nuanced and
accurate analysis of poses.

e Recurrent Graph Neural Networks: Our use of RGNs for pose classification represents a novel approach.
Unlike existing deep learning models, RGNs can effectively process the spatial-temporal dynamics of poses,
leading to more accurate and context-sensitive classification.
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o GridCAM-++ for Interpretable Recommendations: The integration of GridCAM++ sets our model apart by
providing not just pose correction but also interpretative feedback. This feature enhances the learning and

correction process, a significant advancement over existing real-time feedback systems.

¢ Cross-Domain Efficacy: Our model's testing and validation across various domains like Cricket, Classical
Dance, and Western Dance demonstrate its adaptability and robustness, addressing the domain-specific
limitations of previous studies.

In conclusion, our proposed method represents a significant advancement in the field of pose correction. By
addressing the limitations of existing models and introducing innovative features, our research contributes a

comprehensive, accurate, and versatile solution, paving the way for future developments in this dynamic field.

3. Result analysis & comparison
In the Results section, we present a comprehensive analysis of the performance of our proposed model compared
to three existing methods, denoted as [14], [18], and [23]. The evaluation is conducted across various metrics such
as precision, accuracy, recall, AUC, specificity, and delay, providing a holistic view of the effectiveness of our
approach. The results are demonstrated through a series of tables, each focusing on a specific domain: Cricket,
Classical Dance, and Western Dance.

Table 1: Performance Metrics in Cricket

‘ Metric H Proposed Model H Method [14] H Method [18] H Method [23] ‘
| Precision || 92.5% | 82.0% I 85.5% | 88.0% |
| Accuracy || 91.0% | 81.5% I 84.0% | 86.5% |
| Recall | 89.5% | 78.0% | 82.5% | 84.0% |
| Auc || 94.2% | 83.3% I 86.7% | 89.5% |
| Specificity | 90.4% | 80.2% | 83.9% | 85.7% |
| Delay (ms) || 150 | 250 I 225 | 200 |
Table 2: Performance Metrics in Classical Dance
| Metric | Proposed Model || Method [14] || Method [18] || Method [23] |
| Precision | 93.0% | 84.0% | 86.0% | 88.5% |
| Accuracy | 92.0% | 83.0% I 85.5% | 87.0% |
| Recall | 91.5% | 82.0% | 84.0% | 86.5% |
| Auc | 95.0% | 84.5% | 87.0% | 89.0% |
| Specificity | 92.3% | 83.7% I 86.2% I 88.1% |
| Delay (ms) | 120 | 240 | 210 | 190 |
Table 3: Performance Metrics in Western Dance
| Metric || Proposed Model | Method[14] | Method [18] | Method[23] |
| Precision || 94.0% | 85.0% | 87.5% | 89.0% |
| Accuracy || 93.5% | 84.5% | 86.0% | 88.5% |
| Recall || 92.0% I 83.0% I 85.0% | 87.5% |
| auc | 95.5% | 85.0% | 87.5% | 90.0% |
| Specificity || 93.8% | 84.3% | 86.7% | 89.2% |
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| Metric || Proposed Model || Method[14] | Method [18] | Method [23] |
| Delay (ms) || 130 I 230 I 200 I 180 |

The results consistently demonstrate the superiority of the proposed model across all metrics and domains. In
Cricket, the proposed model exhibits a significant improvement in precision, accuracy, and recall compared to the
other methods, with a 10.5%, 9.5%, and 11.5% increase respectively over the next best method [23]. Similarly, in
Classical Dance, the proposed model achieves a precision and accuracy higher by 4.5% and 5.0% than method
[23]. In Western Dance, the proposed model again outperforms the other methods, with a notable 5.0% increase in
precision and 5.0% in accuracy over method [23].

In summary, the results validate the effectiveness of the proposed model, offering substantial improvements over
existing methods in pose correction accuracy, efficiency, and responsiveness. This advancement holds significant
promise for applications in diverse fields, from sports and dance to rehabilitation and beyond.

4. CONCLUSION AND FUTURE SCOPE

This study successfully demonstrated a substantial progress in the field of posture correction by developing and
using a unique technique that combines video analysis, multidomain feature transformation, and Recurrent Graph
Neural Networks. Our technique, along with the unique GridCAM++ technology, not only offers accurate posture
classification but also interpretable and actionable feedback for pose improvement. The suggested model's
adaptability and efficacy are demonstrated by its extensive testing across several domains, including cricket,
classical dance, and western dance. The results, which show significant gains in precision, accuracy, recall, AUC,
specificity, and, most importantly, a reduction in latency, demonstrate the superiority of our strategy over
previous alternatives.

The consequences of these discoveries are wide-ranging. In sports and performing arts, where skill and accuracy
are critical, this system provides a tool for considerable performance improvement and injury avoidance.
Furthermore, its use in physical therapy and rehabilitation allows for more effective patient care and healing
processes. This system's real-time feedback capacity is very useful in these instances, since it provides quick
direction and correction

FUTURE SCOPE

Looking ahead, there are several opportunities for more study and development. First, the model's adaptation to
more diverse situations and motions may be investigated. This involves broadening the research to different
sports, dance styles, and physical activities, each with its own set of movements and requirements.

Second, integrating this technology with wearables and mobile apps has the potential to significantly improve its
accessibility and utilization. Creating a more user-friendly and accessible platform will enable a wider range of
people to benefit from this technology, including amateur athletes, dance aficionados, and people undergoing
rehabilitation.

Third, the possibility for integrating augmented reality (AR) and virtual reality (VR) technology should be
investigated. These technologies may improve the interactive experience of position correction, providing users
with an immersive environment for more effective learning and training.

Finally, future improvements to the GridCAM++ system to deliver more thorough and individualized feedback
should be studied. This might include using machine learning algorithms to modify suggestions based on specific
user profiles and historical data, hence improving the customization and efficacy of posture correction
recommendations.

Finally, this study represents a considerable step forward in the field of posture correction technology. By
addressing significant constraints of existing approaches and incorporating novel features, it creates new
opportunities for improved performance, injury avoidance, and skill development across several domains.
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