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Non-direct Contact Physiological and Physical
Signal Sensing Methods for Long-Term Care
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{ ) Abstract

The World Health Organization (WHO) stated that after
2050, 20% of the world's population will be older than 60,
meaning that the demand for long-term care will increase
day by day. For long-term bed-ridden patients who have
low immunity and cannot move freely, the caregiver must
pay more time and medical costs. If the caregiver is not
a professional long-term caregiver or because he is
overworked and does not really take care of the patient,
It is easy to issue related diseases. According to a survey
conducted by the Senior Medical Center of Taipei Veterans
General Hospital, the two diseases with the highest
fatalities are the pressure ulcers (more than 50%) that
are injured due to compression during the long period
of skin, and pneumonia (6-28%) that caused by bacteria
accumulation in the lungs.

In the past, most monitoring systems for long-term care
required the installation of sensors or wearable devices
on the patient. This method is likely to cause discomfort
to the patient and there are problems such as battery
replacement. Therefore, it is not suitable for long-term
monitoring. In recent years, non-contact measurement
technology based on cameras has been proposed.
Through a general high-resolution camera, continuous
facial images are taken to detect the pulse signals of blood
vessels in the subcutaneous tissue, although it has high
comfort and convenience. However, it may involve patient
privacy issues.

In view of the above problems, a long-term care assist
system based on an uses alternating pressure mattress is
proposed here. This work does not require any sensor to be
worn on the patient, is suitable for long-term monitoring
and has no privacy problems, and the uses alternating
pressure mattress itself has the function of preventing
pressure sores can realize the effect of prevention and
monitoring at the same time.

This system has two main functions.

I. Posture detection and physiological monitoring

The purpose of this function is to prevent pressure sores
and reduce the caregivers' burden of care. This work uses
alternating pressure mattress to implement non-direct
contact physiological and active signal sensing methods. It
automatically records the patient's physiology and activity
signals, and uses related machine learning classification
algorithms to improve the accuracy of posture recognition.
If the patient maintains the same posture for a long time
or if the physiological signal is abnormal, an alert will be
issued to notify the caregiver to perform further processing.

Il. Sound recognition of slapping back

The purpose of this function is to reduce the incidence
of pneumonia and increase the caregiving efficiency of
caregivers. The novice caretaker or family member often
does not know the correct gesture when slapping the
back. Using the wrong gesture not only causes the patient
pain and discomfort, but also does not have any effect of
expelling the sputum. The system uses the microphone
installed on the bedside to collect the sound signals
generated when slapping the back, and after performing
the digital signal processing and related custom
algorithms, we can determine the correctness of the
gesture when slapping the back, we also using machine
learning classification algorithms enable improved sound
recognition accuracy.

This system can be widely used in long-term care centers,
medical centers, or home care in the future. It can not only
reduce the loading of carer, but also increase the quality
of the care.
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