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Research on Methods for the Maintenance of the Walking
Environment of Visually Handicapped Persons

Nobuyuki ABE

Abstract

It is an important social obligation to maintain a suitable environment in which han-
dicapped persons can live in safety, without as few obstacles as possible in their daily lives.
One of the most basic requirements for visually handicapped persons is to have safe conditions
for walking, both indoors and outdoors. The focus of this research is the security and safety
of visually handicapped persons when they are walking. The objective of the study is to
establish a method for the maintenance of a safe walking environment for the visually
handicapped. Several different aspects of the issue are examined. Firstly the concerns from
the perspective of social welfare are considered. Then specific factors such as walking
equipment, the architectural environment, the road environment and so-called obstacle sense
are examined. Finally a new proposal for the maintenance of a safe walking environment for
visually handicapped persons is presented.

Chapter 1 by way of introduction provides an overview of the problems experience by and
associated with visually handicapped persons. Then the general approach of this study is
outlined and explained.

Chapter 2 provides the background and the purpose of the research in detail.

Specifically, the reason for the setting of this concrete research topic is explained, based
on statistical data derived from related research. It is noted that Japan has a total of 300,000
visually handicapped persons. Due to the aging of the population factor and related lifestyle
factors, the percentage of aged visually handicapped persons in Japan is also increasing, in line
with the general trend of the rest of the population in this country. In addition, the number of
visually handicapped persons is increasing due to an increase in the number of cases of diabetes.
The response to these issues by society as a whole has been slower than desirable, and the
consequences of this delay is also described.

In Chapter 3, current welfare policies and related legal issues and specific laws regarding
handicapped persons are outlined. Then the current state of the maintenance of walking
environments for the visually handicapped person is evaluated. The findings of these studies
demonstrate that the societal response to the needs of visually handicapped persons is biased
towards making smooth walking environments. Neither policy nor environmental considera-
tions regarding some of the most significant safety issues are adequate. Moreover, an exami-
nation of the results of previous related research shows that there was one study made
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investigating falling accidents from train station platforms.

However no studies have yet been made to investigate the actual conditions of walking
accidents as a whole. It is suggested in this paper that the lack of such studies has resulted in
the delay in responding to the need to maintain a safe walking environment.

In Chapter 4, it is shown that fatal accidents can easily be identified statistically, however
minor accidents by visually handicapped persons are rarely identified. The details of a
national study about walking accidents that visually handicapped persons encounter in their
daily lives are summarized. As a result of this investigation, it was found that the number of
walking accidents that occurred outdoors accounted for approximately 429§ of the total
number walking accidents in the past five years. There were many reported cases of collisions
causing injuries to the head. Major accidents causing eyeball rupture and bone fractures were
also reported. In addition, accidents by users of guide dogs, and cases of accidents occurring
on roads that are covered in snow are presented. Significant information with regards to
pedestrian walkways, motor vehicle carriageways and the safely of pedestrians is also present-
ed. In indoor walking accidents, collision with half-opened doors, and the lack of considera-
tion for the needs of visually handicapped persons in architectural design are shown to be
significant factors. Furthermore, a follow-up investigation into walking on snow-covered
roads was conducted, along with an investigation into earthquake and disaster emergency
shelters. The problems that were discovered as a result of these investigations are also
presented.

In Chapter 5, a method for the prevention of the walking accidents is presented in detail.
Firstly, current walking assistance tools and the walking support system presently in use are
evaluated. The problems that cause accidents are then explained. It has been proposed that
crossing obstructing detectors using image processing technology be applied to avoid walking
accidents. The effectiveness of this method was confirmed, and the possibilities for practical
use were demonstrated. However, image processing methods cannot detect the crossing
obstructing detectors themselves, nor can they detect relatively small obstacles which often
cause crash accidents. In the present work, the development of an acoustic reflector is
reported. The device is attached to the crossing obstructing reflectors, and reflects the
tapping sound made by a white cane. The acoustic reflector in this study consists of mem-
branes and a space. Through a cognition test on hearing subjects on the acoustic reflector, it
became clear that the reflector that was developed has sufficient possibilities for practical
applications.

In Chapter 6, it is proposed that walking safety for visually handicapped persons, both
indoors and outdoors, be examined from the perspective of the maintenance of a safe walking
environment, rather than from the perspective of the prevention of walking accidents. A total
of fifty-one improvements are proposed. These proposals relate to road and building construc-
tion, public policy, and walking systems for the maintenance of safe walking environments. In
particular, the need for walking support professionals to work in cooperation with various
related professions, and making institutional adjustments in accordance with the needs of
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visually handicapped are strongly emphasized.

Chapter 7 presents a summary of this research paper.
Professor (Chairperson) Norihisa HASIMOTO
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