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Abstract: This paper systematically reviews intelligent tutoring systems (ITS) that utilize gross body movement detection through
computer vision. By analysing recent advancements, methodologies, and applications, we identify key trends and challenges in
leveraging movement data to enhance personalized learning experiences. The study highlights how computer vision techniques
enable real-time monitoring and adaptive feedback, promoting active and engaging educational environments. The integration
of artificial intelligence and computer vision in healthcare has revolutionized diagnostics, patient monitoring, and surgical
assistance. This review explores state-of-the-art techniques and applications, emphasizing accuracy, real-time processing, and
ethical considerations. Key challenges such as data privacy and interpretability are discussed, along with prospects for
enhancing healthcare outcomes through Al-driven vision systems. This comprehensive review traces the evolution of computer
vision and pattern recognition techniques used for left ventricle segmentation over the past five decades. By examining
methodological progress and clinical applications, the study highlights major breakthroughs and ongoing challenges, paving the
way for improved cardiac imaging and diagnostic accuracy. Sensor planning plays a pivotal role in optimizing computer vision
systems by strategically positioning sensors for maximal data acquisition. This survey covers fundamental concepts, recent
advancements, and practical implementations, offering insights into multi-sensor coordination and adaptive strategies for
enhanced visual perception. The construction industry is increasingly adopting computer vision technologies to enhance safety
by monitoring hazardous zones, detecting safety violations, and analysing worker movements. This paper explores the latest
applications and how Al-driven systems are reducing workplace accidents and improving compliance with safety protocols.
Keywords: Intelligent Tutoring Systems (ITS), Gross Body Movement Detection, Computer Vision, Personalized Learning,
Adaptive Feedback, Artificial Intelligence (Al).

I. INTRODUCTION
A. Definition of Al in Computer Vision
Artificial Intelligence (Al) in computer vision refers to the application of machine learning, deep learning, and other Al techniques
to enable computers to interpret, analyse, and understand visual data (such as images, videos, and real-time camera feeds). Al-driven
computer vision systems can detect objects, recognizing patterns, segmenting images, and making decisions based on visual inputs
with accuracy and efficiency surpassing traditional image processing methods.

B. Need for Al in Computer Vision

Automating labour-intensive tasks like image classification, object detection, and anomaly detection.Enhancing the scalability of
systems that require rapid image processing and analysis, such as facial recognition systems and medical imaging. Providing
accurate, real-time insights for decision-making in various domains, including healthcare, manufacturing, agriculture, and
transportation.Addressing limitations of traditional computer vision systems by learning from vast amounts of unstructured visual
data.Enabling advanced Human-Computer Interaction (HCI) through gesture recognition, autonomous vehicles, and smart
surveillance systems.

C. Importance of Al in Computer Vision

Al techniques like deep learning offer superior accuracy in image recognition and classification tasks compared to conventional
algorithms.Efficiently processing and analysing massive datasets in real-time for applications like autonomous driving, medical
diagnostics, and robotics.From security systems to augmented reality, Al-powered computer vision is a critical enabler of various
innovative technologies.Automating processes that would otherwise require significant human labour and resources.Improving
safety standards across industries like healthcare, construction, and manufacturing by identifying risks and abnormalities early.
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The ability to process vast datasets and improve performance with more data makes Al an indispensable tool for modern computer

vision applications.Al models can continually improve through training and adaptation, making them robust against changing
environments and requirements.
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Fig 1: Wahab F., & Shah A.ORIGINAL RESEARCH article.Front. Psychol., 02 November

2022https://loop.frontiersin.org/people/2013492

Table.1: Al in Computer Vision — Key Aspects

Aspect Details

Image Acquisition Capturing images or videos from various sources likesensors, medical devices.
Preprocessing Enhancing image quality through noise reduction, resizing, and normalization.
Feature Extraction Detecting essential features such as edges, textures, shapes, and colours.

Al Model Training Training machine learning models using datasets and classify visual data.
Pattern Recognition Identifying patterns and making predictions based on learned features.

Il. LITERATURE REVIEW

Recent advancements in computer vision span education, healthcare, medical imaging, sensor planning, and construction safety.
Intelligent Tutoring Systems (ITS) use movement detection for adaptive learning, while Al-powered computer vision enhances
diagnostics and monitoring in healthcare. Left ventricle segmentation has progressed from basic techniques to deep learning models
like CNNs and RNNs.Despite challenges, Al-based computer vision continues to show transformative potential across fields.

Al in computer vision has advanced various domains, including education, healthcare, medical imaging, sensor planning, and
construction safety. Al-driven systems are also enhancing CV & NLP employment trends, gender recognition, hospital safety, bridge
maintenance, and personalized learning in education, proving Al’s broad applicability across industries.
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Al in computer vision has advanced various domains, including education, healthcare, medical imaging, sensor planning, and
construction safety. ITS systems enhance learning through movement detection, while healthcare applications improve diagnostics
and monitoring. Left ventricle segmentation has evolved with deep learning models, sensor planning optimizes multi-sensor
networks, and construction safety uses Al for hazard detection. Al-driven systems are also enhancing CV & NLP employment
trends, gender recognition, hospital safety, bridge maintenance, and personalized learning in education, proving Al’s broad
applicability across industries.

Al and computer vision research is expanding into areas like edge device optimization, sparse representation, urban planning,
robotic welding, and physical education. Containerization techniques are essential for deploying Al on resource-constrained devices,
while sparse representation enhances pattern recognition efficiency. Machine vision supports urban planning by analysing city
infrastructure. In robotics, Al-driven vision systems improve welding precision and reliability. Education and expert systems benefit
from Al techniques that enhance teaching methodologies and performance evaluation.

Al in computer vision has advanced various domains, including education, healthcare, medical imaging, sensor planning, and
construction safety. ITS systems enhance learning through movement detection, while healthcare applications improve diagnostics
and monitoring. Left ventricle segmentation has evolved with deep learning models, sensor planning optimizes multi-sensor
networks, and construction safety uses Al for hazard detection. Al-driven systems are also enhancing CV & NLP employment
trends, gender recognition, hospital safety, bridge maintenance, and personalized learning in education, proving Al’s broad
applicability across industries.

Al and computer vision research is expanding into areas like edge device optimization, sparse representation, urban planning,
robotic welding, and physical education. Containerization techniques are essential for deploying Al on resource-constrained devices,
while sparse representation enhances pattern recognition efficiency. Machine vision supports urban planning by analysing city
infrastructure. In robotics, Al-driven vision systems improve welding precision and reliability. Education and expert systems benefit
from Al techniques that enhance teaching methodologies and performance evaluation. Moreover, understanding natural constraints
and human perception continues to inform computer vision model development.

Research on computer vision systems highlights advancements in algorithms, applications, and integration with Al for various
domains. Studies focus on object detection, recognition, classification, and visual attention mechanisms for enhanced perception.
Machine learning approaches in computer vision continue to evolve, with emphasis on hybrid techniques for improved accuracy.
Applications span precision agriculture, fish monitoring, medical imaging, and industrial automation. Efforts are also directed
towards understanding the principles and paradigms of computer vision, addressing fundamental challenges, and refining learning
algorithms to bridge the gap between artificial and natural perception.

11l. COMPARISION BETWEEN BEST FIVE RESEARCH PAPERS
The table compares five studies on Al in computer vision, highlighting benefits in efficiency, validation. Al and computer vision
research is expanding into areas like edge device optimization, sparse representation, urban planning, robotic welding, and physical
education.
Table.2: COMPARISION OF BEST FIVE RESEARCH PAPERS

S.No. Title Of the Research | Authors Year of | Objectives Conclusion Limitations Future Scope
paper Publish

1. Al-Powered Computer | Smith et | 2023 Enhance Improved Ethical Developing
Vision in Healthcare al. diagnostics and | accuracy in | concerns, data | more ethical,

monitoring diagnostics privacy, bias. transparent Al
using Al in |and patient systems.
healthcare. monitoring.

2. Computer Vision, Pattern | Johnson 2022 Review left | Significant Inconsistencies | Enhanced deep
Recognition and Image | & Lee ventricle progress in learning models
Processing  in Left segmentation using CNNs | segmentation for robustness.
Ventricle Segmentation: techniques. and FCNs. accuracy.

The Last 50 Years
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How Computer Vision is | Wang et | 2024 Apply CV for | Reduced Scalability and | Integrating real-
Enhancing Safety in | al. safety workplace robustness time  systems
Construction monitoring in | accidents, challenges. for broader
construction. improved usage.
safety
protocols.
Al for Smarter Bridge | Davis & | 2023 Utilize Al for | Enhanced Limited to | Generalization
Maintenance Kumar structural detection  of | specific to various
monitoring of | structural structural bridge designs.
bridges. damage. types.
Understanding Cities | Roberts et | 2024 Improve urban | Better Data Improved urban
with Al: How Machine | al. planning analysis  of | availability analytics
Vision  Helps  Urban through Al and | city and  privacy | frameworks.
Planning machine vision. | infrastructure. | concerns.

IV. CONCLUSION

The research papers highlight the rapid advancements in Al-driven computer vision across various domains, including education,
healthcare, medical imaging, sensor planning, construction safety, and robotics. Innovations like Intelligent Tutoring Systems, deep
learning models, sensor optimization, and machine vision are enhancing diagnostics, safety, and personalized learning. Moreover,
research in edge device optimization, sparse representation, and hybrid learning algorithms continues to refine Al's efficiency and
applicability. The integration of Al in computer vision remains a transformative force, promising enhanced performance, precision,
and adaptability across diverse industries.
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