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Abstract

With rapidly rising proportion of the elderly population, dementia will
seriously affect the quality of life of the elderly and families. This study
thinks about how to collect important features in daily life, long-term track
changes features of dementia. When there is a recession or abnormal,
examination and treatment can be arranged as soon as possible. The
cognitive abilities are monitored through information technology, human-
machine interface as well as medical theory. Useful information in clinical
diagnosis and assessment is generated. Once Dementia can be early detected,
early warning and early treatment can be given. The purpose of slowing
cognitive decline can be achieved.This thesis proposes an entertaining, ease
of use and convenience of monitoring mechanism. It can be integrated into
daily life and become a part of life. That way we have an effective long-
term monitoring of the changes in risk factors.

Three systems are developed: (1) Interactive cognitive ability test
game: a variety of cognitive interactive games are developed. The games
and device are easy to understand, easy to learn and interesting man-
machine interface. That is not just a cognitive ability test, but also a
cognitive training game. In experiments we found that (i) the correlation
between MoCA and our system is 0.83. It is a high correlation. (ii) From
technology acceptance questionnaire, system got a high acceptance in
general, different gender and different education level. (iii) The
significant difference between normal aging and mild cognitive impairment
can be found in varies of games except game time of backward digit span

and antonym. (2) Optical sensing device: optical sensing module is



developed. That can detect blood flow because heart pulsation. Module has
features such as lightweight, easy to assemble, no need electrode. It is favor
in long time monitoring. The heart rate we calculated compared with
Electrocardiography (ECG). The correlation between PPl and RRI is
0.96585 in 10 volunteers that means our device and heart rate detection
algorithm has high reliability. (3) Electrical sensing device: the clothes
combine with conductive fiber and then the heart beat can be got from
clothes. From experiments (i) the signal-to-noise ratio from clothes is 37 db
and that is a good signal quality. (ii) The average of sensitivity and positive

prediction of our QRS detection algorithm is around 99%.
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