Rapid Tactile Educational Material
Development Using the TacPic System
and Artificial Intelligence for the

Visually Impaired and Blind
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Abstract

The World Health Organization (WHO) has emphasized on
the growing number of visually impaired and blind people
(VIB) around the world, both in developing countries and
also in developed countries. They face many challenges
every day and among these, their main difficulties are the
aspects of mobility and education. Education is a stepping
stone for the people to learn new concepts and ideas of the
world, but in our highly visual world it is difficult for VIBs
to understand the different objects and shapes around
them. Thus, teachers of blind schools have difficulty in
enhancing the learning environment of the VIB students
because of the technical limitations. First, most of their
materials are limited to audio and braille interfaces printed
on paper and prolonged use deforms the braille words and
images. Second, making new braille books is very costly and
publishers are not willing to print below 1000 copies. Third,
special education has placed an emphasis on individualized
education because each student has their own strengths and
weaknesses in terms of disability so mass production of the
learning material is not the best option. Fourth, introductory

learning materials tools are also limited.

Technology has come a long way to improve the quality of
life of people and it can be used to improve the learning
experience of the VIB by providing novel methods to
customize and personalize development of learning
aids, moving away from conventional technologies such
as printing presses and plastic molding. To alleviate the
difficulties mentioned above, the researchers looked at Al
and 3D printing as technologies that can be used to help
create individualized learning materials for the VIB students.
The team has developed an easy to use system for non-
technical teachers and parents to develop tactile learning
aids for VIB learners that address two items of the United

Nations Sustainable Development Goals namely: Quality
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Education and Reduced Inequalities.

The TacPic System is designed to automatically create tactile
educational materials based on the image input given by the
user. The system is able to create different types of tactile
educational materials using different techniques of machine
learning, image processing, natural language processing,
and 3D reconstruction. The output would produce a .stl
file or other 3D printing file types. The tactile learning
aids are 3D printed materials that are induced with shape
information and the braille labels of each object. Currently,
the types of tactile educational materials that can be created
are: tactile flashcards, tactile maps, and tactile peg puzzles
as shown in Figure 2. It can be made within 2 minutes
and printed within a few hours compared to weeks of
development and creation in the traditional method. Tactile
flashcards are shape embossed learning materials to give an
idea of a shape of an object with the label in braille. Tactile
maps are maps with removable pieces to help them learn a
city’s location in the general sense. Tactile peg puzzles are
also removable pieces but are used for more general shape
and object learning. Through the TacPic system, the teachers
are empowered with the capabilities of generating new kinds
of tactile educational materials without the additional work

entailed to create these materials for the VIB students.

A Fig. 2 The tactile educational materials generated by the TacPic
system are the (left) tactile maps, (right, up) the tactile flashcard,
and (right, bottom) the tactile peg puzzle
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