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Phonetic Question Set Generation Algorithm
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& Zolo] AL Y o)A vl =g ATE Bolt 2458 BRI $2 2224, 24 Q4 A28 3y A|
Z7E2)E 7|¥H2 & HMM (hidden Markov mode}) ) 3 E-& SeLEHY o) ALGHct AR7HA] G4 2 olo] 3
R /8RR AoBRIEd 23] S g A Eo] =t ol2§ A4 71Nt 24 AN EL Ao B fAkgA
9] (PLU: phone like unit)o] S48 2 ohujet AQE Foj2E We) FA4E AAE £ gk o) Aok, 2
=EoAE olek 22 2AFER AZEs) A3 24 HolEE A3l & 2T Aleol9) FAIRE 7)dte g Adofu}
FARGATRO] FHQ) AHF2Z i Folo] APS AYshe eSS A A8 A, Aot ey es A4d
S Aol 52 ARG U719 of 2| o] oF 14.3% T8 ol 7]ke] 4 A 2le] Fto| A} SHAE o) AL
AdE BEIH
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Fagok 432 2of (2,5
Due to the insufficiency of training data in large vocabulary continuous speech recognition, similar context dependent
phones can be clustered by decision trees to share the data, When the decision trees ave built and used to predict
unseen triphones, a phonetic question set is required, The phonetic question set, which contains categories of the
phones with similar co—articulation effects, is usually generated by phonetic or linguistic experts. This
knowledge—based approach for generating phonetic question set, however, may reduce the homogeneity of the clusters,
Moreover, the experts must adjust the question sets whenever the language or the PLU (phone-like unit} of a recognition
system is changed, Therefore, we propose a data—driven method to automatically generate phonetic question set, Since
the proposed method generates the phone categories using speech data distribution, it is not dependent on the language
or the PLU, and may enhance the homogeneity of the clusters. In large vocabulary speech recognition experiments,
the proposed algorithm has been found to reduce the error rate by 14,3%,
Keywords: Phonetic question set, Decision tree, State clustering, Large vocabulary continuous speech recognition,
Context dependent acoustic model
ASK subject classification: Speech signal processing (2,5)
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Fig. 1. Similarity between monophone HMMs.
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Tahle 1. An example of knowledge-based phonetic question set.

Stop b1 dt gt khi pht th1 -

Vowel cieuuova
Vowel-front ei
Vowel-central euao
Vowel-back uy

Fortis Jji1 ss1 bb1 adi go1
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Table 2. Phonetic question set generation algorithm.
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Table 3. Automatically generated phonetic question set.

Categories =2
state1-bt-14 b1 phi
state1-b1~15 b1l
state1-b1-16 b1 thi
stalet-b1-17 b1 bb1 d3
state1-b1-18 b1 gg1 thi
statet-b1-19 bl bbt d3 khi
state1-b1-20 b1 bb1 d3 ddt khi
state1-b1-21 b1 bb1 d3 ddt ga1 khi phi thi
state1-b1-22 b1 b3 g3
state1-b1-23 b1 dt g1
state3-wa-1 wa aya
state3-wa-2 wa ey yu
state3-wa-3 wa v yo
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Table 4. Word recognition error rates for manual and
automatic phonetic question set.
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