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Title: Study of Visible Light Communication as an Indoor Travel Support System for Individuals
with Visual Impairment

With the aging of the population, the number of individuals with diabetic retinopathy and age-related
macular degeneration has been growing in recent years, and with this, the importance of social support
for individuals with visual impairment has also grown. In particular, it is desirable to enhance walking
and employment-related support systems for them. The most basic walking support systems promoted
are barrier-free sidewalks and public transportation services. In reality, however, we are far from
achieving a complete barrier-free environment. For this reason, the development of a vision substitution
system to compensate for the loss of visual acuity is currently the most desired area in social services
for individuals with visual impairment.

In order to establish a comprehensive social support system that enables individuals with physical
impairment and the elderly to live independently and safely, we aimed to develop a system that can
assist and guide the unassisted walking of individuals with visual impairment specifically, and inform
them of the location of public buildings. First, we performed semi-structured interviews with three
individuals with visual impairment and the director of the Japan Braille Library to extract the factors
that influence preference for voice-guided navigation. In this exploratory survey, we obtained
preliminary data on these factors by observing the actual selection process made by the participants and
listening to their real opinions. Secondly, a conjoint analysis survey, designed based on the data from
the interviews, was conducted to identify the expected functionality of the new system and prioritize
such functionality. Using multiple vocal guidance functions, we investigated which functional
characteristics individuals with visual impairment appreciate most and which combination of features is
most valued. The statistical analysis software package SPSS Tools was used to analyze the survey data
in order to elucidate the priority needs of the participants.

A new system was designed based on the results of the survey and interviews. By combining visible
light communication technology, binaural recording techniques, and a light-emitting diode (LED)
dimming control system, we developed a lighting device with information transmission capabilities and
basic lighting function to aid indoor travel for individuals with visual impairment. Lastly, a test

demonstration of the device was conducted among participants to assess its usability.
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