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(Extraction of MFCC feature parameters based on the PCA-optimized
filter bank and Korean connected 4-digit telephone speech recognition)
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Abstract

In general, triangular shape filters are used in the filter bank when we extract MFCC feature parameters from the
spectrum of the speech signal. A different approach, which uses specific filter shapes in the filter bank that are optimized
to the spectrum of training speech data, is proposed by Lee et al. to improve the recognition rate. A principal component
analysis method is used to get the optimized filter coefficients. Using a large amount of 4-digit telephone speech database,
in this paper, we get the MFCCs based on the PCA-optimized filter bank and compare the recognition performance with
conventional MFCCs and direct weighted filter bank based MFCCs. Experimental results have shown that the MFCC
based on the PCA-optimized filter bank give slight improvement in recognition rate compared to the conventional MFCCs
but fail to achieve better performance than the MFCCs based on the direct weighted filter bank analysis. Experimental
results are discussed with our findings.
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Fig. 1. The process of finding PCA-optimized filter bank
coefficients.



20044 118 MAZets=2% ®H 41 2 SPH 6 &

_.‘_:]_,E_ 3l 3}]
Wl E]

3, 7t e WA é.“—@l
z,j=1,2,.
JHA e Fa EH°E'°ﬂ £3 29E
7t mgk o, iR Foke g
4 (2)¢ Zo| MY HH=

e

o

e R=AS
/1\13:/‘0 EEE‘

,2;(2), (2)

of =& dolEe] dis], Zt Bejwgae)
HEH @geEs 4UH FHE sy, 4

&3she Pool, Py, j=1,2,...,K o
A FHEA DB O BE WEHES 8 F,
2 (3)z Zol, ZF Poold] &3t WEIES] covariance
matrix, cov(z;),j=1,2,..., K& At 2 Q&
AHg-stel Z Hejwad s93ke covarlance matrixE
T vhd, A @)% 2ol IRA EAE HEstd
IR, A8 7 afdE, 6,8 78 F itk o,
pie A Poolell & 259 FTH oIt HTHL

2, 7} e =39 covariance matrix2] A;olA 7H 2

o sigshs 9,9 dHE7t 9 2EH AF
oz AAHT)
cov(z;) = E((z;— p;)(z;— 1;) 7 (3

cov(z;)®; = A@; (4)

2. PCA—-optimized LE{™W3 7|89 MFCCF&
PCAE #&3 "yw3a 7|kl MFCC 57 v}etv]
B & #Ae 19 29 2k A4 € §% 9k
8 24=8ds  STFT(Short  Time
Transform)& &3] WEY2HEDS 73 F

Fourier

EELE

Jlter for st band

"4

s |
:

DCT

Speech —»| New feature

filter for K -th band

where, STFT : Short Time Fourier Transform
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Fig. 3. The shape of 19 fiters in PCA-optimized filter
bank.
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