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Considering the growing need for barrier-free design in society, navigational systems or
devices for the visually impaired have been studied in recent years. However, there is still demand
for a new system, especially one which works in regions with heavy snowfall, as braille blocks are
no longer useful in winter. This paper attempts to create a guidance system to assist the visually
impaired with walking safely and accurately from block to block on streets using their own senses.

An interview with six blind persons in Sapporo was conducted to reveal the ecological
relationship between visually impaired persons’ perception and the environment. It became clear
that sound is the most effective factor in cognizing the surrounding environment among
environmental clues. Two outdoor experiments were conducted with blind persons: the first was to
examine the appropriate setup of loudspeakers, i.e., angle and layout. Loudspeakers placed at a
height of 3m, pointing vertically toward the ground at 10m intervals (which was wider than the
coverage area of a speaker) was found to be the most effective and feasible setup for a street that
reduces unwanted noise. The second experiment was conducted to investigate the navigational
effect of sound cues. Experimental stimuli were birds’ tweets and the sound of a creek, which were
used individually or mixed. Unlike conventional intermittent birds’ tweets, such a continuous
creek sound seems to create a “sound pathway” more effectively. Subjects tend to use each type of
sound cue separately: birds’ tweets are used to check for the direction while a creek sound for the
localization. Moreover, subjects were able to pick up the coloration and volume change from the
continuous sound cue as clues to walk straighter within the sound pathway, while it is hard to
pick them up from the intermittent sound. It was also revealed that sensitivity to these sound cues

could be enhanced through practice.
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