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Language Model for Efficient Error Correction in Speech Recognition∗

Yuan Liang, Koichi Shinoda, Sadaoki Furui

(Tokyo Institute of Technology)

1 Introduction

In recent years speech input interface is becom-

ing popular in smart phone applications [1]. In this

interface, speech recognition errors are unavoidable

[2]. Users need to correct them manually, which is

bothering. Efficient error correction interfaces are

strongly demanded.

In most error correction interfaces, when a user

finds an error word in the recognition result, he/she

first marks it and then either selects the correct word

from a candidate list provided by the interface, or in-

puts the correct word by handwriting (Fig. 1). The

candidate list is usually obtained from a word con-

fusion network (CN) [4] generated by a speech de-

coder.

In this study, we focus on improving the rank of

the correct word in the candidate list in order to

provide an error correction interface easier to use.

We effectively utilize a fact that the other words

before/after the error word are correct.

2 Assumptions in Error Correction

Interface

Let us consider a situation when a user marks one

word as an error word. Our interface asks a user to

correct errors from left to right in the recognized

sentences and not to go back to the preceding re-

gion. Then, we can safely assume that all the words

Fig. 1 Error Correction Interface
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preceding the error word are all correct or already

been corrected.

In this study, we do not deal with the case when

two successive words are both errors. Our interface

waits before starting the error correction process un-

til the time when the user finishes marking the other

error word in the succeeding word sequences. Then,

we can safely assume that the next word to the error

word is correct.

Consequently, we assume that all the previous

words and one following word of the error word are

correct. We use this to improve the rank of the cor-

rect word in CN. We deal with only substitution and

deletion errors in this study.

3 Re-ranking in CN

We utilize a word graph generated by the speech

decoder for the re-ranking. Let w1, . . . , wN , be

a recognized word sequence (sentence), and wi be

an error. First, among the numerous hypotheses

in the graph, we select those hypotheses in which

w1, ..., wi−1 and wi+1 are identical with the recog-

nized result. Then, we reconstruct a new CN from

the resulting word graph. We expect the rank of the

correct word in this CN is higher than its original

rank

4 Experiments

4.1 Experimental setup

We used the Corpus of Spontaneous

Japanese (CSJ) [5] for our experiments. 953

academic lectures having 228 hours length were

used for training acoustic HMMs. They were

three state left-to-right tri-phone HMMs. The

transcribed text of 2496 lectures (953 academic

lectures and 1543 simulated lectures) was used for

training a language model. It consisted of back-off

trigrams with a vocabulary of 102k words. The T 3

decoder [6] was used for recognition.

For our evaluation of the re-ranking method, from

- 89 -

3-7-4

日本音響学会講演論文集 2012年3月



Fig. 2 CN re-ranking for substitution errors

Fig. 3 CN re-ranking for substitution errors

Table 1 The number of correct words whose ranks

become better/equal/worse after re-ranking

Better Equal Worse

66 986 15

the recognition results of 6563 sentences in the CSJ

test set, we extracted 911 sentences in which only

one substitution error existed and the other words

were all correct, and 156 sentences in which only one

deletion error existed and the other words were all

correct. The total number of sentences was 1067.

In order to compare the ranks of the correct words

in CN before and after the re-ranking, we need to

know the original rank of the correct word. For a

deletion error, we use the rank of the “null” word as

the original rank.

4.2 Results

Table 1 shows the comparison of the ranks of cor-

rect words in CN before and after the re-ranking.

We found that our re-ranking method was effective

for improving the ranks of correct words.

We also evaluated our method by Mean Recipro-

cal Rank (MRR). MRR is a statistic for evaluating

any process that produces a list of possible responses

to a query, ordered by the probability of correctness:

MRR =
1

|Q|

|Q|∑
i=1

1

ri
(1)

where ri is the reciprocal of the rank of the correct

Table 2 MRRs before and after the re-ranking

Before After

MRR 0.31 0.38

word in a candidate list. Q is the number of different

cases and set to 81 in this experiment. The results

in Table 2 show that our method improved the rank

of correct words by 22.6%.

5 Conclusion

This paper has presented a re-ranking method of a

correct word in the confusion network for correcting

errors in speech recognition. We used not only pre-

ceding words to an error word, but also one following

word to improve the rank of the correct word. Our

evaluation confirmed effectiveness of our method.

In this study we investigated the case where a

sentence has only one error word. In future, we are

planing to extend our method to the case when mul-

tiple errors exist in one sentence. In this study we

also assumed that all the preceding words and the

following one word are correct. There may be many

other kinds of assumptions that can be used for an

error correction interface. Studies in this direction

is also promising. We also would like to investigate

multimodal error correction interfaces implementing

the proposed techniques.
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