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Abstract— We propose an assistive system to improve
understanding when visually impaired students take online
video lectures. The system generates a commentary text by
dividing the content of the video into static and dynamic
elements. Typically, static elements include screen data slides,
and dynamic elements include the instructor's reference and
emphasis action. When the commentary is provided as a voice,
the proposed method will contribute to an increase in the
understanding of visually impaired students.
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I. INTRODUCTION

To prevent the spread of covid-19, lots of educational
institutions have introduced a non-face-to-face lecture
system[1]. However, the accessibility of the non-face-to-face
lecture system is not properly guaranteed, so the digital weak
is suffering from many inconveniences[2]. In particular, most
of the non-face-to-face lecture systems are based on visual
elements, but visually impaired students cannot use vision.
Typically, the understanding level of the lecture contents of
the visually impaired student decreases because it's impossible
to know what contents appear on the screen of the video
lecture[3,4]. Therefore, in this paper, we propose an assistive
system that automatically provides voice commentary for
video lecture screens for visually impaired students.

Il. DESIGN OF SPEECH COMMENTARY ASSISTIVE SYSTEM

We propose a system that explains the elements on the
video screen by voice. These elements can be largely divided
into static and dynamic elements. The static element refers to
a screen on which lecture materials are displayed. A typical
example is a 'Microsoft PowerPoint Slide' format. Dynamic
elements refer to emphasized actions used by instructors to
help or supplement content understanding during class. The
system automatically generates commentary by dividing the
video content into static and dynamic elements. Finally, the
system converts commentary text files into voice files using
the TTS engine and merged them into the original video
lecture.

I1l. STATIC SCREEN DATA COMMENTARY

First of all, the system explains the screen data that
continuously appears in a common form in the video. There
are various types of screen data for video lectures, but in this
study, we limit the category of screen data to slide type. The
system analyzes the elements of the screen data and provides
a commentary suitable for the characteristics of each element.
Representative elements: text, picture, table, graph, formula.
(text) The system reads text from top to bottom and from left
to right in the same order as the normal reading. (picture) The
system checks whether the picture is captioned or not, and if
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there is no caption, explains the content of the picture in one
or two sentences. (table) The system reflects the structural
matrix information of the table and explains it in units of cells.
(graph) The system reads the title of the graph, the title of each
axis, and the unit. (formula) The system reads the formula
according to the four-step rule of the previous study[5].

IV. USING THE TEMPLATE

There are various types of emphasis actions in the dynamic
elements of video lectures. As a result of analyzing 80 lecture
videos of 8 different types, it could be divided into 4 types as
follows: movement of a cursor, note action, screen display
action, referent pronoun. The movement of the cursor is a
method of emphasizing a target object as a movement near the
object. Note action generally means handwriting. It is
characterized by drawing free forms of text and pictures using
digital pen tools to supplement and explain the contents of the
lecture. Screen display actions refer to and emphasize objects
using digital pen tools, such as note actions. However, it is
characterized by its relatively regular shape, such as
underlines, circles, and squares. The referent pronoun is using
the indicator pronoun to refer to the target object. However, it
is not used alone but is usually used with other emphasis
actions. In this way, identifying and explaining the
characteristics of each emphasized action and the subject of
reference can contribute to improving the understanding of
visually impaired students.

CONCLUSION

In this paper, we proposed a video lecture learning
assistive system that can be used by visually impaired students.
This system allows visually impaired students to learn
independently by explaining the contents of the screen. This
study can find significance in guaranteeing the infringed right
to study for visually impaired students. In addition, if the
proposed system is actually implemented, it will be able to
contribute greatly to improving the class understanding of
visually impaired students.
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