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Abstract

The usage of machine learning in the healthcare system, especially in monitoring those who are using a wheelchair for their
mobility has also helped to improve their quality of life in preventing any serious life-time risk, such as the development of
pressure ulcers due to the prolonged sitting on the wheelchair. To date, the amount of research on the sitting posture
detection on wheelchairs is very small. Thus, this study aimed to develop a sitting posture detection system that
predominantly focuses on monitoring and detecting the sitting posture of a wheelchair user by using pressure sensors to
avoid any possible discomfort and musculoskeletal disease resulting from prolonged sitting on the wheelchair. Five healthy
subjects participated in this research. Five typical sitting postures by the wheelchair user, including the posture that applies
a force on the backrest plate, were identified and classified. There were four pressure sensors attached to the seat plate of
the wheelchair and two pressure sensors attached to the back rest. Three classification algorithms based on the supervised
learning of machine learning, such as support vector machine (SVM), random forest (RF), and decision tree (DT) were used
to classify the postures which produced an accuracy of 95.44%, 98.72%, and 98.80%, respectively. All the classification
algorithms were evaluated by using the k-fold cross validation method. A graphical-user interface (GUI) based application
was developed using the algorithm with the highest accuracy, DT classifier, to illustrate the result of the posture classification
to the wheelchair user for any posture correction to be made in case of improper sitting posture detected. © (2024)
International Islamic University Malaysia-l1lUM.

Author Keywords
classification; machine learning; posture detection; pressure sensor; smart wheelchair

References

« Sonenblum, SE, Sprigle, SH, Martin, JS.
Everyday sitting behavior of full-time wheelchair users
(2016) J. Rehabil. Res. Dev, 53 (5), pp. 585-598.

[1]

« Jabatan Kebajikan Masyarakat 2019, Laporan Tahunan 2019 Majlis Kebangsaan Bagi
Orang Kurang Upaya Jabatan Pembangunan Orang Kurang Upaya Jabatan Kebajikan
Masyarakat,

[2]

« Ma, C, Li, W, Gravina, R, Fortino, G.
Posture detection based on smart cushion for wheelchair users
(2017) Sensors (Switzerland), 17 (4), pp. 6-18.

[3]

« Zemp, R
Application of Machine Learning Approaches for Classifying Sitting Posture Based
on Force and Acceleration Sensors
(2016) Biomed Res. Int.,

[4]

« Matuska, S, Paralic, M, Hudec, R.
A Smart System for Sitting Posture Detection Based on Force Sensors and Mobile
Application
(2020) Mob. Inf. Syst, pp. 1-13.
[3]

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1758167388&eid=2-s2.0-85186894829&sort=&clicked... 1/3



3/15/24, 12:59 PM Scopus - Print Document

Fragkiadakis, E, Dalakleidi, KV, Nikita, KS.
Design and Development of a Sitting Posture Recognition System
(2019) Proc. Annu. Int. Conf. IEEE Eng. Med. Biol. Soc. EMBS, pp. 3364-3367.

[6]

Rosero-Montalvo, PD, Peluffo-Ordonez, DH, Lopez Batista, VF, Serrano, J, Rosero, EA.
Intelligent system for identification of wheelchair user’s posture using machine
learning techniques

(2019) IEEE Sens. J, 19 (5), pp. 1936-1942.

[7]

Wan, Q, Zhao, H, Li, J, Xu, P.

Hip positioning and sitting posture recognition based on human sitting pressure
image

(2021) Sensors (Switzerland), 21 (2), pp. 1-15.

[8]

Roh, J, Park, HJ, Lee, KJ, Hyeong, J, Kim, S, Lee, B.

Sitting posture monitoring system based on a low-cost load cell using machine
learning

(2018) Sensors (Switzerland), 18 (1), pp. 1-13.

[9]

Min, W, Cui, H, Han, Q, Zou, F.

A scene recognition and semantic analysis approach to unhealthy sitting posture
detection during screen-reading

(2018) Sensors (Switzerland), 18 (9), p. 3119.

[10]

Chin, LCK, Eu, KS, Tay, TT, Teoh, CY, Yap, KM.

A Posture Recognition Model Dedicated for Differentiating between Proper and
Improper Sitting Posture with Kinect Sensor

(2019) HAVE 2019 - IEEE Int. Symp. Haptic, Audio-v. Environ. Games, Proc, pp. 0-4.
[11]

Qian, Z, Bowden, AE, Zhang, D, Wan, J, Liu, W, Li, X, Baradoy, D, Fullwood, DT.

Inverse piezoresistive nanocomposite sensors for identifying human sitting posture
(2018) Sensors (Switzerland), 18 (6), pp. 1-16.

[12]

Erliana, K, Kautsar, F, Oktaviani, D, Yuniawan, D, Hariyanto, S, Andriono, D, Mohamad, E,
Firdiansyah, R

Solving Office Ergonomics Problem Using Rapid Upper Limb Assessment (RULA)
(2019) 2019 1st International Conference on Engineering and Management in Industrial
System (ICOEMIS 2019),

[13]

Correspondence Address
NORDIN N.H.D.; Department of Mechatronics Engineering, Malaysia; email: liyanazmi@iium.edu.my

Publisher: International Islamic University Malaysia-l1lUM

ISSN: 1511788X

Language of Original Document: English
Abbreviated Source Title: IIUM Eng. J.
2-s2.0-85186894829

Document Type: Article

Publication Stage: Final

Source: Scopus

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1758167388&eid=2-s2.0-85186894829&sort=&clicked...

2/3



3/15/24, 12:59 PM Scopus - Print Document

ELSEVIER Copyright © 2024 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V. G_RELX Group™

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1758167388&eid=2-s2.0-85186894829&sort=&clicked... 3/3



