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Abstract:
Unobtrusive monitoring of the cardio-respiratory and daily activity for wheelchair users
became nowadays an important challenge, considering population aging phenomena
and the increasing of the elderly with chronic diseases that affect their motion
capabilities. This work reports the utilization of FMCW (frequency modulated continuous
wave) Doppler radar sensors embedded in a manual wheelchair to measure the cardiac
and respiratory activities and the physical activity of the wheelchair user. Another radar
sensor is included in the system in order to quantify the motor activity through the
wheelchair traveled distance, when the user performs the manual operation of the
wheelchair. A conditioning circuit including active filters and a microcontroller based
primary processing module was designed and implemented to deliver the information
through Bluetooth communication protocol to an Android OS tablet computer. The main
capabilities of the software developed using Android SDK and Java were the signal
processing of Doppler radar measurement channel signals, graphical user interface,
data storage and Wi-Fi data synchronization with remote physiological and physical
activity database.
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I Introduction
Around the world, daily variations in ambient air pollution have been
consistently associated with variations in daily mortality,
cardiopulmonary and cardiovascular morbidity [1]–[3]. Breathing activity
can be independently measured by common hardware, e.g., using a
thoracic belt or a nasal thermistor, or through signal processing of
electrocardiogram (ECG) [4] and heart rate variability series [5]–[6]. As
fundamental problems, these methods seem to interfere with normal
respiration, many subjects seem to modify their respiratory pattern
unconsciously, once they become aware their respiration is monitored
[5].
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