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Abstract The current investigation is designed to determine the relevant kinematic
variables (KV) that could define the performance of basketball free-throw in novice
children via the application ofmachine learning analysis. A number of seven different
KV were examined from 15 children (mean age 9.93 ± 0.55 years) that constituted
actions from the shoulder, elbow, wrist, knee, hand velocity, flexion as well as exten-
sion stages. The children completed 4 blocks of 15 trials of basketball free-throw
tasks from a standing position 3 meters away from the front of the board using modi-
fied equipment. The data of the kinematics variables were collected in a controlled
laboratory environment with 2D dimensional video data acquisition process. An
information gain (IG) analysis is applied to extract the KV that could best describe
successful and fail throw performance whilst Logistic Regression model (LR) was
used to ascertain the predictability of the extracted KV in defining the performance
of the throws. The IG extracted a set of 4 kV that could best describe the successful
and fail throw performances namely, shoulder movement, knee, elbow as well as
wrist kinematics. The LR model was able to provide a reasonably good prediction
rate of 88% with respect to the extracted KV. The approach utilised in the present
study provides useful information in identifying kinematics patterns that could best

M. Afrouzeh
Informetrics Research Group, Ton Duc Thang University, Ho Chi Minh City, Vietnam

Faculty of Sports Science, Ton Duc Thang University, Ho Chi Minh City, Vietnam

F. Konukman
College of Arts and Sciences, Sport Science Program, Qatar University, Doha, Qatar

R. M. Musa (B)
Centre for Fundamental and Continuing Education, Universiti Malaysia Terengganu, 21030 Kuala
Nerus, Terengganu, Malaysia
e-mail: rabiumuazu86@gmail.com

P. K. Suppiah
Faculty of Psychology and Education, Universiti Malaysia Sabah, Sabah, Malaysia

A. P. P. Abdul Majeed · M. A. M. Razman
Innovative Manufacturing, Mechatronics and Sports Laboratory, Universiti Malaysia Pahang,
26600 Pekan, Pahang Darul Makmur, Malaysia

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2022
A. F. Ab. Nasir et al. (eds.), Recent Trends in Mechatronics Towards Industry 4.0, Lecture
Notes in Electrical Engineering 730, https://doi.org/10.1007/978-981-33-4597-3_86

949

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-33-4597-3_86&domain=pdf
http://orcid.org/0000-0001-5332-1770
mailto:rabiumuazu86@gmail.com
https://doi.org/10.1007/978-981-33-4597-3_86

	 Kinematic Variables Defining Performance of Basketball Free-Throw in Novice Children: An Information Gain and Logistic Regression Analysis
	1 Introduction
	2 Methodology
	2.1 Participants
	2.2 Kinematic Variables Measurement and Tasks Evaluation
	2.3 Features Identification via Information Gain Approach
	2.4 Application of the Logistic Regression Classifier

	3 Results and Discussion
	4 Conclusion
	References


