LRGEUBE el v ey
IPSJ SIG Technical Report

ERREICBITEIL—LYT FEE
prigi Al

BEE  FAEGRORSERE T, EPAANTFICHBEZ DT CRAMZRES 280 HL, FHESORPFIZE
WA AR 9. Z ORFMEONEEZD LTS LR EITH 2 & T, H O 2SR » ORI
(LERADIENTED. ZOLEXFHEZT OITRHMERES 7 L—2A2 7 b THY, #HH)IZIE Sms~10ms (ZFEE
SNb. AT, ZOT7L—L37 2008068575, —2BOMMAE 17 L—A27 T 10ms TH4
ROM? | LWHETHD., 7 —AESUBYE, EFETNEOVEFHTRE LW E&2FiHEE LT
B0, WA ETIEZORHENRZ B Z LR L TVRY. Z2 T, 10ms & D7 L—ADFEHEMEOTIZ L -
T, HiH SN AHEENKRE LSBT D 2 L 2ERINTRT. £, BRICKD 7 L—AIEOZEEERN T D K%
BEENCHINT D720, 7 L—AMiEE TS LI B8 A ERICHW D FiEERET D, o OHAE, [7
L—AiBOTNNFEIC L > TRINTEZDTHIUEL, 7L—23 7 MIibo B THLWVOTIEARWMN? ] &
WIHRTHD., 7L—AhT 7 M EERNIC60ms FREE TR LTERET--EZA, 7L—LA37 |k 40ms TIE7
L—AT7 b 10ms 2z 5B MEEENE B4, 50ms T 10ms & FFREOFGRIERENS DNTZ. 2 b DORMTIX
LIREEHMM (7205 GMM) Ml TR Y, BikD 7= 0O R EO KIEAL AW & 5.

Reconsidering Frame Shift in Speech Recognition

AKINORI ITO'!

Abstract During the feature extraction process for speech recognition, an window function is first applied to the input waveform to
extract temporally-limited spectrum. By shifting the window function with a short time period, we can analyze temporal change of
speech spectrum. This time period is called “the frame shift”, which is usually 5 to 10 ms. In this paper, frame shift is re-considered
from two aspects. The first one is appropriateness of 10 ms as the frame shift. The frame-based process is based on an assumption
that temporal change of speech spectrum is slow enough compared with the frame shift, which does not hold for kinds of consonants
such as plosives. Thus I experimentally shows that feature value fluctuates much according to the first position of the frame. Then
a training method is proposed that uses temporally shifted samples as independent samples to compensate fluctuation of feature
caused by the difference of beginning position of a frame. The second aspect is that the frame shift could be longer if the fluctuation
can be compensated. To prove this, an experiment was conducted to change frame shift from 10 to 60 ms, and it was found that the
result of 40ms frame shift outperformed the result of 10 ms frame shift, and comparable recognition performance with 10 ms frame
shift result was obtained with 50 ms frame shift.
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1  Waveform of /ka/ and analysis windows
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4 Frame-by-frame square distances between the same speech

with different analysis window positions
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# 1 Conditions for sample shifts for training data preparation
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5 Recognition results for sample shift
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6 Phoneme recognition results for various window length,
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frame shift and HMM state per phoneme
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7 Recognition results for condition 100-40-2

100
9

8
7
6
5
4
3
2
| |
0
1 2 4 8

Mixture

Phoneme Accuracy (%)
S 333333

=]

® Shift 1 ®Shift 2 ®Shift 4 = Shift 8 ®Shift 16

8 Recognition results for condition 100-50-1
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9 Alignment of triphones for word /kurotabi/ using 50-20-3 and 100-40-2 models
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