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ABSTRACT

Transformation of Text Sentences to AAC
Symbol Sequences Based on Deep Learning using
Syntatic Information of AAC Symbols with

Multiple Meaning

Ryu Se Hui
Department of

Future Convergence

Technology Engineering
Graduate School of
Sungshin University

People who have difficulty with communicating in spoken language
use a communication tool, Augmentative and = Alternative
Communication(AAC). AAC services for those people have been
developed in various forms such as mobile services and web services.
Existing AAC services mainly used in face-to—face communication,
but they are difficult to use in non-face-to-face communication like
e-mail, messenger, or etc. As Internet usage increases significantly,
the demand for non-face-to-face communication is also Increasing
significantly, and intervention for non-face-to-face communication

between the non-disabled and the language impaired people has
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become urgent. People generally send and receive text dialogue Iin
non—face-to-face communication situation, but people with language
disability have difficulty understanding texts.

In this paper, we proposed deep learning models to translate text
sentences into AAC symbol sequences to help the people with
language disability in non-face-to—face communication situation with
AAC symbols which they are familiar with. In order to convert text
sentences into AAC symbols, we use Korean dialogue sentences from
Al Hub open data, additional text sentences extracted from Korean
fairy tail books and Korean AAC symbols. The Korean text sentences
are possible to be transformed to a Korean AAC symbol sequences,
we built a data set by reflecting the characteristics of the Korean
AAC symbol images and considering the communication context.
Since there may be several AAC symbols corresponding to one text
vocabulary and AAC symbols may have multiple meanings, we
tagged one or more symbol sequences to each text sentences in the
data set.

Using the data set, we constructed eight translation models by
combining two deep learning models (sequence to sequence and
attention based sequence to sequence models) with four word
embedding techniques (Keras, Word2Vec, GloVe and FastText).
Word2Vec and Keras embedding was already used in a previous word
to translate text sentences into AAC symbol sequences.

We conducted additional experiments using two embeddings: GloVe

and FastText. By reflecting the numbers of times words appear in the
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whole data set, the GloVe embedding compensates for the
shortcoming of Word2Vec, which predicts only words within a certain
scope. The FastText embedding has higher possibility to predict
untrained words, since it performs learning by dividing words into
sub-words. We compared the performance of the previous work using
Keras and Word2Vec embeddings with the models using GloVe and
FastText embeddings. We used BLEU score to measure the model
performance. Sequence to sequence with attention mechanism using

pretrained FastText embedding showed the highest performance.

_49_



	I. 서 론
	II. 관련 연구
	1. 보완대체의사소통과 상징
	2. 딥러닝 기반 대화 문장의 보완대체의사소통 상징 시퀀스 변환
	3. 단어 임베딩(Word Embedding)
	1) Word2Vec(Word-to-Vector)
	2) GloVe(Global Vectors for Word Representation)
	3) FastText


	III. 상징의 다중 의미를 반영한 상징 시퀀스 변환
	IV. 딥러닝 기반 문장의 상징 시퀀스 변환 설계
	1. 학습 데이터 구축
	2. 데이터 전처리
	3. 다중 의미를 반영한 딥러닝 기반 문장의 AAC 상징 시퀀스 변환 모델

	V. 모델 실험 및 평가
	1. 실험 설계
	2. 실험 결과
	3. 실험 평가
	1) BLEU(Bilingual Evaluation Understudy)
	2) 평가 결과


	VI. 결론 및 향후 연구


<startpage>11
I. 서 론 1
II. 관련 연구 4
 1. 보완대체의사소통과 상징 4
 2. 딥러닝 기반 대화 문장의 보완대체의사소통 상징 시퀀스 변환 8
 3. 단어 임베딩(Word Embedding) 10
  1) Word2Vec(Word-to-Vector) 12
  2) GloVe(Global Vectors for Word Representation) 13
  3) FastText 14
III. 상징의 다중 의미를 반영한 상징 시퀀스 변환 15
IV. 딥러닝 기반 문장의 상징 시퀀스 변환 설계 17
 1. 학습 데이터 구축 19
 2. 데이터 전처리 24
 3. 다중 의미를 반영한 딥러닝 기반 문장의 AAC 상징 시퀀스 변환 모델 26
V. 모델 실험 및 평가 30
 1. 실험 설계 30
 2. 실험 결과 31
 3. 실험 평가 36
  1) BLEU(Bilingual Evaluation Understudy) 36
  2) 평가 결과 37
VI. 결론 및 향후 연구 40
</body>

