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Abstract. To train the post-processor, we need a parallel corpus containing the
error types. One simple way to do this is to insert an error into the correct
answer sentence and generate an error sentence to create a pseudo-parallel
corpus. However, there is a possibility that this is not an actual error. To
alleviate this, there is a methodology for generating a parallel corpus for post-
processor model training using Back TranScription (BTS). However, there is a
point of view that noise may be less when generated by the method. Therefore,
in this study, the performance of the BTS method and the method with
artificially added noise intensity are compared.
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1 Introduction

Recently, as research in automatic speech recognition research and its application
to actual commercialization systems has become active, research to improve the
accuracy and performance of automatic speech recognition systems is steadily
progressing. As one of the studies to increase the accuracy of speech recognition, a
study on a speech recognition post-processor model has been conducted. In order to
train a post-processor model, a parallel corpus containing high-quality error types is
required. Low-resource language datasets such as Korean have fewer data sets than
high-resource languages. In order to alleviate this problem, existing studies use Back
TranScription (BTS) to build a high-quality parallel corpus without human
intervention.

Back TranScription is converting single text data into voice data using TTS (Text-
to-Speech) and STT (Speech-to-Text) technologies, which are speech synthesis
technologies, and then converting the converted voice data back to text. It is a
methodology that generates parallel data with actual noise through. The method may
have a view that the performance of TTS and STT is outstanding so that a parallel
corpus containing only low-intensity noise can be generated. Therefore, in this paper,
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a parallel corpus with increased noise intensity by artificially inserting errors is
generated and used as a comparison group for the BTS methodology. The
performance is compared by training each model with the parallel corpus generated
by each methodology. Qualitative analysis results showed that BTS helps the speech
recognition post-processor performance by including more practical errors that may
occur in actual speech recognition situations.

2 Generate Noise Parallel Data

The BTS generates a voice file from a single corpus containing almost no noise
through the TTS technology and then generates data through the STT technology for
the file[2]. As it passes through TTS and SST, data containing errors in speech
recognition results are generated for a single corpus. Spelling and grammar errors
such as spacing errors and punctuation errors are mainly generated in the generated
error types. Data generated using the method corresponds to a source sentence among
the parallel corpus, and a single corpus used for generation corresponds to a correct
sentence. By performing sequence-to-sequence model training using the data
generated through the BTS, a high-quality speech recognition post-processor can be
generated.

For comparison with BTS, we generate parallel data through a predefined error
insertion methodology[3]. Specifically, a single corpus is used as an answer sentence,
and an error type is inserted into the sentence to generate a raw sentence, resulting in
a parallel corpus with a stronger noise intensity than BTS. Considering the real-world
speech recognition environment, we generate data that performed error insertion,
including several predefined ones, to generate a parallel dataset with stronger noise.

3 Qualitative Analysis

In this study, qualitative analysis was performed to practically analyze the reason
for the performance difference depending on the methodology for generating the
dataset for post-correction model training. Qualitative analysis was performed on the
BTS model and the model with the best performance among the predefined error
insertion models. Table 1 shows the actual results of error correction for each model.

Table 1. Examples of the results of correction creation for each model

Source sentence Sts7Els #1E %2t W mRo S Wotch 0hS0] ZX2{fe A d2fs S30| EHER
(It's made of a fluttering chiffon material, so whenever it touches my skin, my heart itches. It makes my heart)

Target sentence Sts7Els AIE Axfeh Wf ool FFE ot o320 RN Hels =20l SHER.
g
(It's a fluttering chiffon material, so whenever it touches my skin, my heart tickles and I feel excited.)

Noised Model Shs7Els AIE AX2t Ul mfo| FS WOt 0p30| ZiX|2{Ae. &t difle =30l SAHESR.
(It's made of fluttering chiffon material, so my heart tickles every time it touches my skin. I feel excited.)
BTS ShEElE AIE X2t W mRo| FS WOt 0p30| X2 AMA H2s =20 SHER.

(It's a fluttering chiffon material, so whenever it touches my skin, my heart tickles and I feel excited.)

Source sentence OS2 B ZRO0| et 2HE E22 7PMof st Ahilo| fiX|et R0 ZMS Cisfof sie
(They need to have the right idea of the Tae army and do their best in their positions and missions)
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Target sentence OS2 EfZRO0) ciet SHE Y22 7HX0f 3t At fX|et A0 =S Cisfor dHe.
(They should have the right idea of other military and do their best in their positions and missions.)

Noised Model dS2 H= 20 tiet SHE S22 71M0fF st Atdle fX|et A0 xS Cisior si.
(They should have the right idea of studying Thailand and do their best in their positions and missions.)
BTS OS2 Ef ZRO0f| it SHE Y22 7PMof st xhile fX|et R0 XM S Cisfor sie

(They need to have the right idea of other military units and do their best in their positions and missions)

In order to convey the meaning of a sentence well in an actual speech recognition
situation, it is necessary to distinguish the end of a sentence. In this case, the BTS
model was calibrated correctly, but the Noised Model was not calibrated with 'Gree
Main'. From this, it can be seen that the BTS model distinguishes the endings of
sentences better than the simple rule-based insertion method.

Even for words that are frequently used in the process of post-correction of
recognition results, it is important to classify appropriate cases and correct them. For
example, in the second sentence of Table 1, Noised Model incorrectly corrected 'Tae
army' to 'Thailand', but BTS properly corrected it to 'other military'. This shows that
the BTS methodology helps to perform post-correction well because it contains
practical errors.

Due to the characteristics of automatic voice technology widely applied to actual
commercial systems, the quality of voice recognition is one of the important factors to
increase user satisfaction. Through the experimental results, we show that the BTS
methodology helps to perform post-hoc correction well because it contains practical
erTorS.

4  Conclusion

In this study, through comparative and qualitative analysis, the BTS methodology
not only has the best quantitative performance, but also contains practical errors, so it
is shown that it is an appropriate methodology to apply to an actual speech
recognition system.
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