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Contactless Physiological and Physical
Signal Detection System for Long-Term
Care
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Like the rest of the world, Taiwan is an ageing society. This
will place substantial additional pressure on health and long-
term care services. Current long-term care is mainly relying on
human care. However, due to changes in population structure
and the reduction of labor force, liming the human resources
and equally maintaining the quality of care becomes an urgent
problem to concern.

Traditional heart rate measurement approaches required
contact electrodes and conductive gel to evaluate people's
cardiac activity. However, longtime having adhesive gel
attached to the skin will cause irritation and allergic reaction
easily. Although smart wearable devices like heart rate sensor
strap or smart jackets has gradually replaced the traditional
Electrocardiography (ECG) measurement, continually wearing
the tight strap may lead to discomforts and rashes for general
people. Nowadays, the common adopted method to monitor
patient’s cardiac condition is to use the PPG digit clips. Although
the relative discomforts reduced, enduringly having contact
probes attached to the fingertips or earlobes may increase the
risk of infection and pain if the measurement parts are wounded.

As mentioned, the side effects of traditional measurement may
cause extra pains for patients, especially for generics or infants
with sensitive and fragile skins. Furthermore, multiple cables
and wires can bring the inconveniences and disabilities for
patient activity. Based on sensor-based measurement, nursing
aides may not be aware of patient's ambulation or unexpected

emergencies.

With the rapid growth in technology, most of wearable devices
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like smart bands or watches are able to detect human'’s instant
pulse rate. While no conducting adhesive pads are necessary
for measurement, the devices need to be tied on the wrist for
accurate detection. The discomforts and the battery endurance
will also become the potential problems for long-term

monitoring eventually.

To reduce the ineffectiveness and to improve the comforts and
convenience for longtime health monitoring, we proposed a
novel system to perform both physiological and physical signal
assessment by using camera. The system was designed based
on a Field Programmable Gate Array [FPGA] experiment board
development. With hardware structure employment, the stability,
computation ability can be facilitated.

The system comprised the instant heart rate monitoring,
physical activity and ambulation detection for multiple patens’
measurement simultaneously. All the accessed information is
displayed on the corresponding smartphone application through
Bluetooth transmission for achieving remote monitoring
prospect. Caregivers are able to manage and investigate each
patient’s health and physical conditions through their handheld

device without physically around.

Through this contest, we suggested a system to perform future
remote health caring prospect which can be ubiquitously utilized
in general health care services including hospitals, healthcare
centers, baby surveillance and personal health care. In response
to the low labor force and increasing in older individuals, the
system provides new intelligence, perspectives and analysis on

trends affecting health related industries.
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