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This paper presents a multisensing system with wireless communication capabilities
embedded on a smart wheelchair that can measure physiological parameters such as
heart rate and respiratory rate in an unobtrusive way. Ballistocardiography (BCG)
sensors and a three-axis inertial microelectromechanical system accelerometer are
embedded on the seat or in the backrest of the wheelchair and the acquired data are
transmitted by Wi-Fi to a laptop computer for advanced data processing and logging. In

Authors addition, a 3-D accelerometer with ZigBee communication capability is used to extract
Figures information about the user's posture. Considering the static and dynamic use of the
wheelchair, an extended set of measurements for different utilization scenarios was
References analyzed. An important part of this paper is focused on BCG noise and artifacts removal
and heart rate and respiratory rate accurate estimation from BCG signal using wavelet-
o based filtering and independent component analysis algorithms. A study on wavelet-
Citations based filtering considering different types of mother wavelets and different levels of
decomposition was also carried out. In the future, other signals will also be acquired to
Keywords improve the system capabilities and flexibility.
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I. Introduction

Health costs reduction leads to challenging problems in telemedicine,
electronic health data logging, and remote monitoring of in-home
patients [1]-[3]. With fegard to physiological parameterg and motion

status of the assesse! périggnig iﬁ) eg ggﬁi{i\H&Oﬁg?{gthCc re context,

different solutions, including portable instruments and wearable sensing
systems, are reported in the literature [4], [5].

Authors v
Figures v
References v
Citations v
Keywords v
Metrics v
CHANGE USERNAME/PASSWORD PAYMENT OPTIONS COMMUNICATIONS PREFERENCES US & CANADA: +1 800 678 4333 f in ¥
VIEW PURCHASED DOCUMENTS PROFESSION AND EDUCATION WORLDWIDE: +1 732 981 0060
TECHNICAL INTERESTS CONTACT & SUPPORT

About |IEEE Xplore | Contact Us | Help | Accessibility | Terms of Use | Nondiscrimination Policy | Sitemap | Privacy & Opting Out of Cookies

IEEE Account Purchase Details Profile Information Need Help?
» Change Username/Password » Payment Options » Communications Preferences »US & Canada: +1 800 678 4333
» Update Address » Order History » Profession and Education » Worldwide: +1 732 981 0060

» View Purchased Documents » Technical Interests » Contact & Support

About IEEE Xplore | Contact Us | Help | Accessibility | Terms of Use | Nondiscrimination Policy | Sitemap | Privacy & Opting Out of Cookies

A not-for-profit organization, IEEE is the world's largest technical professional organization dedicated to advancing technology for the benefit of humanity.
© Copyright 2021 IEEE - All rights reserved. Use of this web site signifies your agreement to the terms and conditions.

https://ieeexplore.ieee.org/document/5565461 2/2



