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Grammatical Error Detection from
English Utterances Spoken by Japanese

TaKUYA ANzAL! SEoNGJUN HAauM and AKINORI ITOT!

We focus on a voice-interactive CALL system that enables a foreign language
learner to make grammar or expression practice. For realizing correction of
grammatical mistakes by the CALL system, the system is required to recognize
the learner’s utterances as is, including prounciation errors and grammatical
mistakes. So, we first developed an acoustic model considering pronunciation
proficiency among several learners. Next, we employed a language model based
on an N-gram trained by generated texts that reflect tendency of grammatical
mistakes made by Japanese learners. We obtained 3.7 point gain of the error
detection accuracy at maximum by considering pronunciation proficiency and
recognition using multiple models.
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Table 1 Condition of speech analysis
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Table 3 Example of the test data
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Table 4 Condition of experiment
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Fig.1 Comparison of each models
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Table 5 Phone accuracy with respect to the learners
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A 59.4% | 54.6% 53.0%
B 60.9% | 54.2% 50.5%
C 57.7% | 49.5% 48.3%
D 49.8% 51.5% 40.6%
E 51.5% | 49.6% 46.5%
F 57.9% | 54.6% 48.0%
G 43.3% 43.5% 51.9%
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Fig.2 Phone accuracy with respect to no. of iteration
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Fig.3 Comparison of each models
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*1 WordNet, http://wordnet.princeton.edu/
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I am an office worker. I work at a car company.
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I am a office worker. I work to at car company.
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Fig.4 Procedure of text generation
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Table 6 Condition of experiment
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Fig.5 Comparison of each models
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Fig.6 Comparison of each models
. gooboooobooooog
precision = (2)

gobooooooood
goboooobooooOoooo0oOo rFOOOODOOOODDOO

2 - recall - precision (3)
recall + precision

rOoOoOOoOOoOOoOOOOOOOOOO0eddOnDAlDDDDDODOOODOO4DDODODO
oo 3rooooooOobobooboOooooooooooooOoObObObOOoOoooooooon
MLLR-Score 00 0000000000000 00O0O0O0OO0DOOO0OOOOO0OOOO
gboooboooooboboobooooboooooooooooooooobooonboOoon
oboodooboooooouooboooooobobooobooooooobobOooboooooo
gooooooooooooooboooooboOoboOooooobooOobOoboboOoooDbobo
goboodooboooooooobooooboooooooboOooobooooo

F-measure =

5. 0 0O O

gooooobooocoooooOoooooooboooOoooobooObocOoOoboOoDboOoboOoo
gooooooooooobooooboooboobooooooooooooboOoooooDoboboo

Vol.2011-SLP-85 No.15
2011/2/5

goooobooooooooobooooobobo 3vbooboooooobooooooDooobobOoo
gobooo0oooooooboooooobOo0oDO NgramOOOO0ODOOODOOOO
gooooobooboooooobooooooooboobOorbOobOOooobooOoboUoooDboo
coooboooo 3rooooooooOobObOOOObObOObObOoOODOOObOODODOOOO
gooobooboodooooooooooobobooooooooooooooobooboOoo
ooboooooboooobobooooboooooooo

o o0 0O 0O

1) 00o00oUoU0o0ooOOoUOoU0OO0DDO0OULOODO0DLDOUOLOODDOUDOOODOO
000000 Vol.59, No.6, pp.337-344, (2003).

2) Doremalen, J.V, Cucchiarini, C. and Strik, H.: Optimizing Automatic Speech
Recognition for Low-Proficient Non-Native Speakers, Eurasip Journal on Audio,
Speech, and Music Processing, pp.1-13, (2009).

3) 0000000000000 000000000O000D00O0DO0DoO0OoOOO
000000000000 000000000oO2-5-20, pp.113-114, (2002).

4) Kweon, O.P., Ito, A., Suzuki, M. and Makino, S.: A grammatical error detection
method for dialog-based CALL system, Journal of Natural Language Processing,
Vol.12, No.4, pp.137-156, (2005).

5) Vries, B.P.D., Cucchiarini, C., Strik H. and Hout, R.V.: The Role of Corrective
Feedback in Second Language Learning: New Research Possibilities by Combining
CALL and Speech Technology, Proc. L2WS, 04-05, (2010).

6) 000000000000 000O00000U0O000O0DO0DOUO0ODOUOOD CALL
poobodoooooobooboboodooooooboooboooooooooooon
000000000 Vol.27, No.30 pp.259-2720 (2004).

7) Tto, A., Tsutsui, R., Makino, S. and Suzuki, M.: Recognition of English Utterances
with Grammatical and Lexical Mistakes for Dialogue-based CALL System, Proc.
Interspeech, pp.2819-2822, (2008).

8) Anzai, T., Seongjun, H. and Ito, A.: Grammatical Error Detection from English
Utterances Spoken by Japanese, Proc. 2nd APSIPA Annual Summit and Confer-
ence, pp.482-485, (2010).

9) 0000000000000 0UO0OD 120000000000000000000
00 (2004).

10) Brill, E.: A simple rule-based part of speech tagger, Proc. ANLP-92, 3rd Conf. on
Applied Natural Language Processing, pp.152-155, (1992).

(© 2011 Information Processing Society of Japan



