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Examination of Reading Aloud Method for Braille Learning Materials
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Abstract— This study aimed to examine an effective reading
aloud method for Braille learning materials with a reading
aloud function. We have developed a prototype system that can
identify the position of Braille and finger using a tablet
computer, and obtain audio information when the user touches
Braille with a finger. One simple check of the speechreading
accuracy of the prototype system was conducted. As a result, it
was confirmed that Braille could be read aloud using the
prototype system.

I. INTRODUCTION

Braille is generally known as a special character that
allows visually impaired children to read and write at their
own pace. In addition to Japanese syllabary Braille, there are
many other types of Braille, such as mathematical symbols
and English abbreviations and acronyms, which need to be
learned according to the stage of learning. Under this
background, teachers at schools for the blind and staff
members who teach Braille at social welfare corporations
have been calling for Braille learning materials that are easier
to learn. The number of acquired visually impaired people due
to various diseases is increasing year by year. It is not easy for
acquired visually impaired people to learn Braille by relying
on tactile information. Therefore, a multimodal information
guarantee that utilizes not only the sense of touch but also the
sense of hearing is effective. This study aimed to examine an
effective reading aloud method for Braille learning materials
with a reading aloud function.

II. METHODS

In our previous research [1], the authors developed a
prototype of Braille learning material that enables Braille
learners to confirm information corresponding to Braille
characters with voice by touching the area around the Braille
characters with a pen-type device with reading aloud function
(hereinafter referred to as a "pen-type device"). The previous
Braille learning material used an optical identification method
that reads a two-dimensional code consisting of tiny dots with
an image sensor mounted on the pen-type device and outputs
audio information associated with the two-dimensional code.
However, there was a problem that the hand movement for
Braille tactile reading was restricted because the pen-type
device had to be grasped. Therefore, it was necessary to
investigate a method of acquiring speech information other
than grasping the device by hand. In this study, we developed
a system to identify the position of a finger using a tablet
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computer equipped with three cameras, and to read out the
voice when a finger touches the Braille. Braille and finger
positions are identified using three cameras mounted on a
tablet computer, and audio information corresponding to the
Braille is output when a finger touches the Braille (Figure 1).
As a target for speechreading, we developed a prototype
Braille learning material for Braille mathematical symbols
used in arithmetic and mathematics. Specifically, the Braille
mathematical symbols ">" and "<" were used as the stimuli.
One simple check of the speechreading accuracy of the
prototype system was conducted. We checked the accuracy of
reading aloud when two braille beginners touched each braille
20 times.

III. RESULTS AND DISCUSSION

We conducted one simple check test to investigate the
accuracy of reading aloud by use of the prototype system. As
a result, it was confirmed that the prototype system could read
out both Braille mathematical symbols correctly with a
probability of more than 95%. In the future, it will be
necessary to further improve the accuracy of reading aloud.

IV. CONCLUSION

In this study, we developed a prototype system that can
identify the position of Braille and finger using a tablet
computer, and obtain audio information when the user
touches Braille with a finger. One simple check of the
speechreading accuracy of the prototype system was
conducted. As a result, it was confirmed that Braille could be
read aloud using the prototype system.
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Figure 1. A prototype system that can identify the position of Braille and
finger using a tablet computer, and obtain audio information when the user
touches Braille with a finger.
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