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Various Approaches to Improve Exclusion Performance of Non-similar Candidates from N-best

Recognition Results on Isolated Word Recognition
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ABSTRACT

Many isolated word recognition systems may generate non-similar words for recognition candidates because they use only

acoustic information. The previous study [1,2] investigated several techniques which can exclude non-similar words from N-best

candidate words by applying Levenstein distance measure. This paper discusses the various improving techniques of removing

non-similar recognition results. The mentioned methods include comparison penalties or weights, phone accuracy based on

confusion information, weights candidates by ranking order and partial comparisons. Through experimental results, it is found

that some proposed method keeps more accurate recognition results than the previous method's results.

Keywords: isolated word recognition, N-best candidate selection, positional accuracy, word similarity
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Table 1. Partial matching algorithm by top m candidates.

for each i in top-m candidates
for each j in all candidates
if two candidates are not same,
calculate distance between two candidates
and accumulate it to make dist[] to be symmetric
as follows:
dist[i] += distance;
dist[j] += distance;
end if
end for
end for
for each i in top-m candidates
divide its distance by m, s.t., dist[i] /= m;
end for
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Table 5. Baseline precision for 1,000 non-similar words
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Table 7. Variation of system precision for 1,000 non-similar
words along to error dependent loss value
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Table 9. Variation of system precision for 1,000 non-similar
words using confusion information (* indicates the system using
phone accuracy based on confusion information)

A|2H) Best 10-best | A=l | AEx2
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10:3.5:3.5% 69.6 77.0 73.7 85.5

10:7:7 71.4 79.0 74.9 85.4

10:7:7* 71.8 79.4 74.6 85.1
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using ranking order weights (* indicates the system using ranking
order weights)
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Table 12. Variation of system precision for 500 non-similar words
based on partial match (* indicates the partial matching system)

Al 2=H] Best 10-best | AE=1 | HZE2
=4 A 754 83.4 79.5 91.1
4 A 81.0 88.8 90.0 91.0
N FALE 75.8 84.2 76.9 86.4

N AT 77.6 86.2 79.3 84.7

NES- Best 10-best | AE=1 | HEw=2
<4 A 75.4 83.4 79.5 91.1
=4 A 80.4 88.4 86.6 92.6
N AL 75.8 84.2 76.9 86.4

M FARE* 80.0 88.2 85.7 9.1
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Table 11. Variation of system precision for 1000 non-similar
words using ranking order weights (* indicates the system using
ranking order weights)
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Table 13. Variation of system precision for 1000 non-similar
words based on partial match (* indicates the partial matching

A2~ Best 10-best | B3=1 | AE=2
2 A 69.4 76.8 78.0 88.8
=4 A 79.2 86.6 85.6 90.5
A FAE 73.6 81.2 753 84.5

NE FARE* 76.8 84.4 81.7 87.0

system)

NENC Best 10-best | 3=l | AEE2
LAY 69.4 76.8 78.0 88.8
4 A 80.6 88.2 86.9 87.7
N SAE 73.6 81.2 75.3 84.5

M AR 74.6 82.4 76.2 84.3
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Table 14. Variation of system precision for 500 non-similar words
along to error dependent loss value on the partial match (*
indicates the partial matching system)

NES- Best 10-best | AE=1 | FT=2
NE FAE 73.6 81.2 75.3 84.5
10:3.5:3.5 75.8 83.8 73.6 88.2
10:3.5:3.5% 79.0 87.20 81.5 89.8
10:7:7 76.4 84.6 77.4 87.0
10:7:7% 78.4 87.0 80.9 88.7

3 15. 1,00070] HIfrAF @olE AAg A5 vl 7hEA] 9}
2 Al o3 g s (= B2 A 29
Table 15. Variation of system precision for 1,000 non-similar
words along to error dependent loss value on the partial match (*
indicates the partial matching system)

NES- Best 10-best | AE=1 | FT=2
NE FAE 73.6 81.2 75.3 84.5
10:3.5:3.5 70.0 71.6 74.2 85.4
10:3.5:3.5% 74.4 82.2 81.5 86.4
10:7:7 714 79.0 74.9 85.4
10:7:7% 74.4 82.2 783 86.0
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Table 16. Variation of system precision for 500 non-similar words

_CH

N

based on partial match and ranking order weights

NENC Best 10-best | A=l | HEE2
22 A 80.6 88.8 87.8 89.0
N8 A= 80.0 88.4 83.5 91.6
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Table 17. Variation of system precision for 1000 non-similar
words based on partial match and ranking order weights

NEN Best | 10-best | A=l | A3hm2
& A 80.6 88.2 81.5 86.2
W FALE 77.8 85.8 81.5 86.7
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