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A Study on the Development of Smart Stick Design in
preparation for Falling Accidents for Older Adults

YOON Jang-Won

Pukyong National University Graduate School of Industrial Design
(Advisor: Professor Cho, Joung Hyung)

Abstract

As medical technology advances, human lifespan is increasing. As various policies
and attempts are underway for the lives of healthy elderly people, the need for the
development of devices for stability and health management for those suffering from
mental and physical cognitive impairments due to old age is increasing. This
identifies the demand for the development of various welfare instruments, and
recognizes the need for assistive devices, especially those related to walking. This
study aims to study the process of developing a complex functional smart cane that
fuses IT technology while minimizing the physical risks and mental confusion that
the elderly may experience due to old age. It aims to implement various functions
in conjunction with mobile applications, focusing on the basic function of walking
aids. Experience design is now actively studied in all industries. In this work, in
particular, the main function is to derive problems with various risks associated
with the safety of older users through case analysis and to measure data on health

care and exercise information by granting products various smart functions. To this
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end, the company aims to develop integrated systems and pre-recognition of
development processes that link user-centered design methods, products, and IT
technologies together. Product Service System Design (PSSD) that combines product
design, service, and system can provide Smart Health Care System to the elderly
and expand it to contents that collect and provide various information data
applicable to middle-aged people in preparation for a super—aged society. Through
this study, we developed a walking aid cane framework technology that combines
IT technology, and thought that this would help provide basic data for later
IT-related product development research for the elderly. In terms of technology, it
1s also worth researching in that it provides a foundation for various future services
based on this collected Big Data, and product development by such needs can

secure various application technologies in materials and structures.

The introduction section described the current status of the elderly, the level of
related development technologies, and market trends, which are the background of
the research. We tried to secure a valid logic of this research problem through
various prior studies. For research needs and purposes, feasibility was expressed
through desk research and literature research, and research flows and methods were
described through the entire research model. In addition, the details of how the
research subjects, research methods, and analysis tools used throughout the study
were used. In addition, many case studies have shown the purpose of research in
terms of various scope and scope of application of IT technology, social, economic,

and cultural aspects of crisis situations in older people.

The main part is described in order to ensure research feasibility on the purpose

and content of the study by organizing prior research on the current status and

characteristics of the elderly that correspond to the research tools. In addition,
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in—depth research on the market status was preceded by a close analysis of the
growing market size for the elderly at home and abroad. Items for objective
evaluation of developed prototypes were able to secure usability evaluation through
an authorized testing agency. A total of 10 quantitative tests have secured
suitability and objectivity for smart cane prototypes for the elderly through this test
tester. These are the 10 items of friction resistance, bending test, bending test,
compression load, electromagnetic conduction test, electromagnetic radiation test,
communication distance, sensor response, and battery. In addition, the qualitative
assessment of the relevant institutions allowed the implementation of this study to
be measured. These items will be available as basic data in subsequent development
studies. The conclusion part secured an academic process for the development of
various elderly—friendly IT products through recognition of risks derived from the
development process of smart sticks for emergency situations for senior citizens, IT
product development process, and test items. It is believed that the academic basic
data that can be used step by step has been completed through various

development processes. We have rearranged our suggestions.

The research field of IT product development for the elderly still has many cases
and many areas to use. More specifically, the need for further follow-up studies
arises from the following limitations: The first is the limit of the target. The
number of welfare items for the elderly is very large. In particular, there were
limits to the application of safety-related products. Although limited to smart
walking sticks in this work, we expect richer cases and subsequent studies to be
conducted in the future, especially through the application of many safety-related
cases. The second is the limitation of tools. This work was conducted mainly
around product design and mainly around the measurement of test data on

quantitative properties. However, we believe that for more in-depth research, a
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prudent approach through user-centered qualitative tools is necessary in subsequent
studies. The third is the limitation of the method. This study has a deeper
limitation of research as it proceeds with development centered on experts among
stakeholders. There are limitations of in—depth research as extensive research is not
preceded by subjects of various ages and situations. Subsequent studies will need to
ensure the validity and objectivity of higher research through more diverse research

methods.

Finally, subsequent studies will require research on the expansion of product lines
that apply IT technology, focusing on safety-related items as well as older people.
In addition, it is hoped that the research will be carried out from a multi-pronged
perspective on what should be considered in the implementation phase that was not
addressed in this study. An aging society is already approaching our lives. It is
hoped that this research will be used as a small reference for the development of

IT products for the elderly in future societies.
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