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Due to the rapid increase in the Taiwanese elderly’s population
inrecent years, the middle-aged and old-aged people with
dementia have also increased. According fo official
investigation, there are 3.4 million elderly people over 65
years old, including 270,000 people with dementia, and the
demented population is estimated to reach 650,000 in 2065.
Therefore, an interactive and interesting smart product is
required fo relieve the deterioration of the elderly’s memory.
This product needs to be operated easily to help the elderly
frain their reaction, attention, coordination, and memory,
maintaining or improving the quality of daily life.

Therefore, our feam proposes an OLED interactive lighting
device and tests the functionality in NCKU Hospital that can
perform cognitive fraining games. The users memorize the
lighting sequence of the OLED, and repeat the sequence
by touching the OLED panels. During the task process, the
system records the user’s test results as the examined data
that is infroduced to various classifiers for establishing an
artificial inteligence algorithm model based on the voting
mechanism. Through the proposed algorithm, the dementia
degree of the user is evaluated to make user perceive the
sign of the dementia as early as possible and treat the
disease to prevent the deterioration of the dementia.
Moreover, the effect of relieving dementia is achieved by
the long-term spaced retfrieval training method. Furthermore,
the interview based on questionnaire is conducted to
understand the user's suggestions and feelings about the
proposed design. From the feedback of the questionnaire,
the subjects give positive comments on the interesting and
challenging inferaction game, indicating that the proposed
system can increase concentration and effectively relieve
the user's mood.
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The characteristics of the proposed OLED interactive lighting
device are as follows:

1. Intuitive interactive control system:
By taking the memory test which is designed on the OLED
lighting system, the elderly can improve their memory
ability, reaction capability and physical coordination ability,
relieving the memory and physical decline with age.

2. Remote medical monitoring system:

The user's test results are uploaded to the cloud database
through the mobile phone, which allows the user to check
the profile stats from the cloud database. The data stored
in the database is analyzed by arfificial infelligence (Al) to
provide a diagnosis of dementia in advance. Moreover,
the medical staff assess the performance of the elderly’s
memory by the diagnosed results.

3. Dementia assessment:
To diagnose the user's risk of suffering from dementia, the
difficulties and the complete time of the test are used for
dementia assessment. Also, the risk is evaluated by various
classifiers, and the robustness of the dementia is deter
mined by a voting-based method. Through measuring the
deterioration degree of the user’'s memory, the proposed
system is conducive fo the relevant diagnosis and
rehabilitation of the early stage of dementia.

About the device, we highly appreciate that Dr. Chou-Ching
Lin, the Director of the Department of Neurology of Cheng
Kung hospital, and Dr. Pi-Shan Sung, a specialist in the
Department of Dementia, share the knowledge of dementia
disease, provide the hospital care field as the function
verification of the system, and assist in applying for NCKUH
IRB of the human study trial.
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