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Abstract

This study proposes a text interface for support of language-based educational contents in a mobile platform environment. The
proposed interface utilizes deep learning as an input structure to write words through handwriting. Based on GUI (Graphical
User Interface) using buttons and menus of mobile platform contents and input methods such as screen touch, click, and drag,
we design a text interface that can directly input and process handwriting from the user. It uses the EMNIST (Extended Modified
National Institute of Standards and Technology database) dataset and a trained CNN (Convolutional Neural Network) to classify
and combine alphabetic texts to complete words. Finally, we conduct experiments to analyze the learning support effect of the
interface proposed by directly producing English word education contents and to compare satisfaction. We compared the ability
to learn English words presented by users who have experienced the existing keypad-type interface and the proposed handwriting-
based text interface in the same educational environment, and we analyzed the overall satisfaction in the process of writing words

by manipulating the interface.
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Handwriting based Text Interface

©) Word Completion Process w
* Textinterface designusing GUI
* Textdrawingthroughtouchscreen
* Words completion procedural process
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Deep Learning Model E @

_) EMNIST Dataset & CNN Model

= EMNIST: alphanumericimage dataset
= CNN: classification and inference

= Handwritinginput process

Figure 1: The structure of proposed text interface.
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Figure 2: EMNIST dataset and CNN model for handwritten al-
phanumeric recognition: (a) Example of EMNIST dataset [29, 30],
(b) CNN model structure [31].
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Figure 3: Layout of the proposed text interface.
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Algorithm 1 Procedural structure for handwriting input in text in-
terface.
1: procedure WORD COMPLETION PROCESS

2: if click the play button then
3: calculate touch screen coordinates with your fingertips.
4: draw lines by connecting screen coordinates.
5: ty < time record since fingertip is released.
6: iy is initialized to O when the screen is touched.
7: t, < the threshold time to determine whether the input
is complete or not.
8: ift; > ¢, then
9: store the alphabet typed by line drawing as an im-
age.
10: ¢ < inferred alphabet from a stored image.
11: w = w + ¢ <— accumulate the current alphabet to a
word.
12: end if
13: if click the clear button then
14: clear all entered words.
15: else if click the remove button then
16: remove the last letter of the accumulated word.
17: end if
18: else if click the send button then
19: send the completed word.
20: reset all settings.
21: end if

22: end procedure
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Figure 4: Process of word completion through handwriting input.
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Table 1: Set of words used in the learning experiment.

Learning Word Set
Set A Set B
didactic circumspect
premonition turbulence
gluttonous mutability
hackneyed coalesce
fallacious outmoded
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