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ABSTRACT

Keywords: elderly people living alone, smart home, living environment
1. Research origins

With the trend of the global aging population, how to ensure the quality of life and safety of
the elderly has become an important issue in the world, and the proportion of elderly people in
Taiwan has reached 18.01% in 2023. According to the World Health Organization, by 2050, the
global population aged 65 and over will reach 1.6 billion.

Smart home offers a new solution through the combination of IoT and artificial intelligence.
These technologies can not only optimize the living environment of the elderly, but also monitor the
health status of the elderly in real time and give them the help they need in real time. Moreover,
with the rise of ESG (Environmental, Social, and Governance) metrics, smart home technology is
also considered a way to support the sustainable development goals, especially in terms of social
welfare and health.

This study aims to explore the application of smart home technology in the housing of the

elderly, and find out its specific contribution to the quality of life and safety of the elderly.

2. Research methods and processes

(1) Simulated scenario setting: In the demo room of SAMPO, a smart home environment that
simulates the daily living of the elderly is arranged, and smart home appliances are arranged in
appropriate locations. Set up a few typical situations, such as an elderly person coming home,
getting ready to take a bath, or having a rest, and design voice commands for each situation.

(2) Voice command test: The tester will issue voice commands according to different scenarios,
such as "I'm back", to turn on the lamp. Test the device's response to instructions, including
reaction speed, accuracy, and success rate, and observe how it behaves in the presence of
background noise or changes in speech rate.

(3) Data collection: For each scenario, record the response time of the device, the accuracy of
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executing instructions and the accuracy of voice recognition. At the same time, the subjective
evaluation of the elderly on the convenience of operation was recorded.
(4) Result analysis: Evaluate the support of smart home appliances for the needs of the elderly
based on test data, and identify the deficiencies of the device, such as the error of the voice

recognition system in the change of instructions.

3. Important findings

The specific results of this study are as follows:

(1) Response and performance of smart home appliances: After testing, smart home appliances can
perform operations quickly and accurately under most voice commands. This shows that smart
home technology can effectively support the basic needs of the elderly, especially when
operating lights, televisions and air conditioners, which is easy to understand and provides a
certain degree of convenience.

(2) Convenience of voice system: The voice command system provides convenience for the elderly,
especially in daily activities, such as controlling lamps or household appliances, reducing the
need for manual operation of the elderly and improving the convenience and autonomy of use.

(3) Limitations and challenges: Some limitations were also identified during the test. When the key
words of the voice command change, the smart home cannot correctly recognize the command
and react. In addition, in environments with high background noise, the voice recognition
system did not perform as expected, affecting the correct execution of instructions.

(4) Improvement direction: In view of the shortcomings of the speech recognition system, the study
suggests to further improve its speech recognition ability, especially in the face of command
changes and background noise. In the future, we can explore ways to enhance the system's

ability to process diverse instructions and improve its stability and accuracy.

XII



4. Research recommendations
Recommendation 1
Promoting Smart Home Technology in the Elderly Housing Design Reference Manual: Immediate
Actionable Recommendations
Organizer: Architecture and Building Research Institute, Ministry of the Interior
Co-organizer: National Land Management Agency, Ministry of the Interior
This study has completed the compilation of a reference manual for the design of smart home
technology in the housing of the elderly, providing guidance for the application of elderly homes,
and making it easier for the elderly and their caregivers (such as children or caregivers) to
understand and refer to the user manual recommendations. Regarding the application strategies and
continuous optimization results of smart home technology in the housing of the elderly, the specific
directions of this study are as follows:
1. Detailed classification and demand analysis of applicable objects
Analyze the user characteristics and needs of different elderly groups (such as living alone, caring
for the two elderly, and the elderly disabled) to determine the applicability and design
optimization direction of smart home technology.
2. Application of situational space and countermeasures
(1) To explore how smart devices can be integrated into the daily lives of the elderly, and to conduct
in-depth analysis of the application of smart technologies in specific residential spaces (e.g.
bathrooms, bedrooms, living rooms), especially for the scenarios mentioned in the “Reference
Manual”, such as anti-slip design, fall detection, lighting optimization design for waking up at
night, and indoor environmental quality control in response to weather changes.
(2) Establish a simulated real-world operation field to ensure the practicability of smart home
technology and equipment.
3. Considerations before application
(1) To develop and use a checklist or assessment model to assist family members and designers in

X1
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assessing the benefits of the elderly's physical condition, financial ability and environmental
conditions for smart home and the selection of suitable equipment.

(2) Clarify the pre-requirements for the installation of smart devices, such as the user's ergonomics
and installation location, the cost of residential renovation and the ability of intelligent technical
support.

4. Application promotion and training

(1) Study the convenience of technology installation and operation and reduce potential risks (e.g.,
operational security and personal data privacy issues).

(2) Promotion and training for the elderly and caregivers to ensure the ease and versatility of the
equipment.

5. Post-use evaluation and refinement and optimization

(1) Establish a data-driven monitoring mechanism for health and use behaviors, and dynamically
adjust them according to changes in the physical condition and behavior patterns of the elderly.
For example, when the level of disability increases or medical needs change, how to upgrade
system functions accordingly.

(2) Explore the application of big data and Al in elderly care, and provide customized service
suggestions.

The reference manual will take into account the suitability, economic feasibility and social
acceptance of the technology, so as to promote the widespread application of smart home
technology in the housing of the elderly, and assist in the implementation of the local aging policy

and the improvement of the quality of life of the elderly.

Recommendation II

Conduct a comparative study on community smart security systems: medium- and long-term
recommendations

Organizer: Architecture and Building Research Institute, Ministry of the Interior
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This study will compare the implementation status and effectiveness of domestic and foreign
community safety systems, especially the application of intelligent monitoring systems. By studying
the successful cases of other countries, we can learn from their institutional design in the areas of
community safety, emergency response and volunteer support. It is recommended to conduct
in-depth research in the future on how to effectively integrate smart technology into the community
safety system to enhance the protection of the elderly and promote the sense of security and
cohesion of the community. In addition, to also set up a smart activity center in the community to
provide a variety of courses related to smart technology, such as the use of smart home devices,
health management, cyber security, etc. Through these courses, we help the elderly to improve their
acceptance and ability to use new technologies. At the same time, the center will organize social
activities to enhance the interaction and connection between community residents, reduce the

loneliness of the elderly, and improve their quality of life.
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