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ABSTRACT

(oIS In recent years, advancements in information technology, such as wireless

Article Info: EMG, high-resolution cameras, programs like OpenSim, innovations in textile

sensors, and the emergence of artificial intelligence and smart mobile devices, have
Received: 27 Jan. 2024 provided biomechanists with new tools and approaches. This study aims to
Accepted: 19 March 2024 investigate emerging trends in sports biomechanics, summarizing and providing
Available Online: 19 March 2024 practical insights from research conducted between 2015 and 2023.

A systematic search of research articles on new biomechanics approaches
published between 2015 and 2023 was conducted. Specialized databases were
queried, and 47 articles meeting the inclusion criteria were selected for analysis.

Analysis of the selected studies revealed that the integration of information
technology, artificial intelligence, smartphones, software, and wearable medical
sensors in sports biomechanics has shown promising results in enhancing
performance and reducing injury risks.

The findings of this study suggest that advancements in sports
biomechanics technologies are pushing the boundaries of current research.
Keywords: Continued exploration and application of these technologies will likely shape the

future of sports science and performance.
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1. Introduction

Recent technological advancements have revolutionized the monitoring of sports training and competition
performance, particularly through the lens of sports biomechanics. The ability to measure and analyze
human movement during sporting activities has become essential in coaching programs for assessing
athlete performance, refining technique, and preventing injuries (41). In recent years, breakthroughs in
information technology, including wireless EMG, high-precision cameras, software such as OpenSim, and
innovations in textile sensors, as well as advancements in artificial intelligence and smart mobile devices,
have catalyzed new approaches in sports biomechanics. These advancements are geared toward injury
prevention and performance enhancement. This study aims to investigate newly emerging approaches in
sports biomechanics, providing a comprehensive summary and practical insights gleaned from previous
research in this domain.

2. Methods

This study adopts a review methodology based on the Preferred Reporting Method Guidelines for
Systematic Reviews. A comprehensive search for articles was conducted across Persian and Latin
electronic databases, including Google Scholar, Mogiran, Civilica, Irandoc, SID, ISC, ScienceDirect,
PubMed, and Scopus. Keywords such as biomechanics, performance enhancement, sports achievements,
new approaches, software, artificial intelligence, smartphone, and wearable gadgets were used to identify
relevant articles. Selected articles were required to be published in reputable scientific journals, written in
either Farsi or English, and focus on various aspects of sports biomechanics, including the integration of
information technology, artificial intelligence, and wearable technologies. The search spanned research
conducted between 2015 and 2023, resulting in the selection of 47 articles based on predetermined
inclusion and exclusion criteria.

3. Results

Forty-seven articles were selected and categorized into five key areas: 1) Information technology in sports
biomechanics, 2) Artificial intelligence in sports biomechanics, 3) Smartphone technology in
biomechanics, 4) Wearable technologies in sports biomechanics, and 5) Sports biomechanics in medical
science. These findings are summarized in Table 1, providing insights into new biomechanics approaches
across these fields.

4. Conclusion

Advanced research in sports biomechanics is reshaping our understanding of fundamental movement
principles and enhancing sports performance. The emergence of new approaches in sports biomechanics
signifies a paradigm shift in the field. As these technologies continue to push boundaries, increased
awareness and utilization of biomechanics in sports activities by athletes, coaches, researchers, and medical
professionals will undoubtedly revolutionize the sports industry and the field of biomechanics.

Ethical Considerations

Compliance with ethical guidelines

There were no ethical considerations to be addressed in this research.

Funding

285 Mohammad Pour Koli & Fatahi. Modern Approaches in Sport Biomechanics. J Sport Biomech.2024;9(4):284-300.




Journal of
Sport Biomechanics

Winter 2024. Vol 9. Issue 4

This research did not receive any grants from funding agencies in the public, commercial, or non-profit

sectors.

Authors' contributions

All authors contributed equally to preparing the article.

Conflicts of interest

The authors declared no conflict of interest.

Table 1. New biomechanics approaches in 5 fields of information technology, artificial intelligence, smartphones,

wearable gadgets and medical science (briefly)

Authors Title Results
Cardona and colleagues Biomechanical analysis of the lower limb: CODA  motion  software  has
(15) a whole-body musculoskeletal model for successfully estimated the kinematic

Shirzad et al. (8)

Shaw et al. (11)

Bradshaw (41)

Tierney et al. (52)

muscle-based simulation

Biomechanical analysis of the lower limb:
a whole-body musculoskeletal model for
muscle-based simulation

Smartphone  and  tablet  software
applications for data collection in sport and
exercise settings: an international cross-
sectional survey.

Biomechanical approaches to identify and
quantify injury mechanisms and risk
factors in women's artistic gymnastics

Biomechanical measures of concussion,
head acceleration exposure and brain
injury in sports: a review

and kinetic parameters of healthy and
pathological walking

Clinicians show a greater preference for
using  smartphones  to  collect
biomechanical data such as speed and
jumping performance variables.

Clinicians show a greater preference for
using  smartphones to  collect
biomechanical data such as speed and
jumping performance variables.

In gymnasts, sensors help preventive
interventions to reduce injuries

Implementation of these approaches
could enable us to predict and take
preventive measures for athletes or
groups who experience a greater
number and/or severity of head impacts
during their career and who may be at
risk for future complications.
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