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: : ' 5. Results
1. Overview 3. Segmentation Methods
e Using sub-word units improves overall KWS * Adding phonetic information improves
We explore the impact of morphological segmentation on e Supervised morphological performance (Fig 3) morplr.l(ﬂoglcal Segmen’fa’aon (Fig 4.) |
: , , e Svyllabic units rival the performance of e Combining morphological, phonetic and syllabic
Keyword Spotting (KWS). e Unsupervised morphological (Morfessor) Y , HeP . . .
Handling out-of-vocabulary (OOV) words is a major e Random morphological units (Fig 3) segmentations provides better results than either
challenge in KWS - we aim to alleviate this problem by e Phone-based * Improving morphological accuracy beyond a in isolation .(Flg 5) .
utilizing sub-word units. e Syllable-based certain level does not translate into improved * Morphological segmentation helps KWS across
We augment a state-of-the-art KWS system with sub- KWS performance (Figs 3 & 4) different languages (Table 3)
word units .derlved from S.U_peI'VISQd and U_HSUPQI'VISed SuperVised Segmentation B Phones B Syllables Classifier w/ phone B Classifier w/o phone
morphological segmentations, and compare with 09 B Ranker w/ phone M Rankerw/ophone M Unsupervised
phonetic and syllabic segmentations.
Our experiments demonstrate that morphemes improve der-sle-rin 0.165
overall KWS performance, both individually and in FST segmenter der-sle-rin Fig 3: ATWV
combination with other sub-word units. dorsior erelorin 0.11 scores on Babel
ersierin 3 o i i Turkish data
<) derslerin R Saweane ders-ler-in {Superwsed Filter J 0.055 "
Word + Phoneme ge-rs-lle-ri'n 0
Sequence e-rs=ie-rin ders-ler-in KWS-Dev KWS-Test
- Candidates o
, : B Phones ] ables assifier w/ phone B Syllables © Classifier w/ phone B Ranker w/ phone RP+P
2 ) Keywo rd S pOttI n g Final Segmentation ] E}llassiﬁer w/o phone M i};gkzlr w/ phone HM lginkefiw/o/pi};ne i C};)JFP W RP+P+S B CP+P+5
B Unsupervised 0.26
Fig 2: Supervised segmentation pipeline "
67.5 0.195 WAL
i Fig 1: KWS system v
architecture Feature. Example 45 0.13
indexer | | searcher | (Fiscus et. al. morpheme unigrams tak, acak -
—~— / morpheme bigram (tak, acak) Table 2: Features 22.5 0065 b
—— Interspeech 2007) honetic seq. unigrams | t.ak., 1v.dZ.ak used in B )
P .q. .g a.K., 1v.dZ.a.k. . . 0 0 .
phonetic seq. bigram | (t.a.k., 1v.dZ.ak.) supervised filters WordAcc KWS-Test
number of morphemes 2 Fig 4: Segmentation Accuracy on MC2010 Fig 5: ATWV scores for combination systems
System Components: morpheme lengths 3,4
e Language model (bigram, trigram) over text Assamese Bengali Haitian Lao Tamil Zulu

Dev Test Dev Test Dev Test Dev Test Dev Test Dev Test
P+S 0.213 0.230 | 0.277 0.296 | 0.371 0.342 | 0.228 0.139 | 0.349 0.267 | 0.279 0.215

e Word confusion network (acoustic)

We can encode features that go beyond individual boundaries -

this global view distinguishes our classifier/ranker from P+S+U|0214 0.263 | 0.294 0.328 | 0.393 0.342 | 0.237 0.146 | 0.395 0.284 | 0.275 0.218
the 0.8 cat 0.6 *delete* 0.9 oy : :
traditional sequence tagging approaches to morphological
segmentation. Table 3: ATWYV scores for Phone+Syllable (P+S) and Phone+Syllable+Unsupervised Morphemes (P+S+U)

Morphologically rich languages have high OOV rate, which presents

a severe problem for KWS systems. 4. MOd IfIEd KWS Pi pel i ne

Keyword Set OOV rate | Table1: OOV rates Decoder produces Lattices converted to K d h i
Turkish Dev 27 03% for keywords in Morphemes are Training lexicon is lattices copntainin confusion networks q cywor sela:c 15
Turkish Eval 36.99% Turkish (Babel added to words in » segmented based on both morohemes ai q > - ) »| done by brea ‘ng up
Turkish Dev+Eval 36.06% Limited Lexicon vocabulary chosen morphemes P CONSISHNE O keywords into
babel105b-v0.4) words morphemes only morphemes
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