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Minimum Classification Error Criterion-based Development of Highly
Discriminative Feature Space Associated with Optimal Class Boundary Search
Methods
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Aiming at the development of highly discriminative feature space, of which
corresponding classification error probability is as small as possible, we developed the following
new technologies: a Dynamic-Time-Warping (DTW)-based geometric margin for variable-length patterns,
Large Geometric Margin Minimum Classification Error training using the DTW-based geometric margin, a

compact kernel classifier using Kernel Minimum Classification Error training, speaker and
environment adaptation methods for deep-neural-network-based speech recognizers using Speaker
Adaptive Training and auxiliary neural network, and fast search methods for large scale speech
recognizers. In addition, we opened a new venue for a new pattern recognizer training method that
does not require hyper-parameters but is based on Bayes boundary-ness, which is defined using the
ambiguity in classification decision around estimated class boundaries.
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DTW: Dynamic Time Warping
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FM: Functional Margin MCE
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1 TIMIT %
FM-MCE LGM-MCE
Closed Test 73.89 73.09
Open Test, 66.59 67.76
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T Size | TRN VAL  TST | TRN VAL TST
No-Red 807 100 9138 9213 | 100 91.13 9194
0.1 648 100 9141 9216 [ 100 9114 9191
0.2 456 100 9097 91.66 | 100 90.20 9099
0.3 275 | 935 8427 8452 | 100 8945 9033
0.4 152 | 535 5016 49.64 | 99.9 8888 8961
0.5 80 31.2 30.93 30.33 | 99.6 8837 89.13
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SAT: Speaker Adaptive Training
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LTN: Linear Transformation Network
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%
{ sD SI-DNN SA-SI-SD SA-SAT-SD SA-SI-L SA-SATL
1 264 20.0 189 20.8 20.5
2 26.4 19.0 18.2 19.3 17.2
3 264 18.7 18.0 19.0 17.5
4 26.4 19.0 184 19.0 17.5
5 264 19.5 19.0 19.2 18.0
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