F50% 6 B o X @ K F F R Vol. 50 No. 6
2016 4F 6 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Jun. 2016

DOI. 10. 7652/xjtuxb201606007

ATz iEE RN —MASREHETT X

REW, HIEFE. INCEH. RAOAK, L
(KRB R T RSB, 710064, PE%)

WE: #INZHFETRAINGRFEHEREPA . BRT —AMNASG STk, BhEwBERAR
1% 2 S (MFCO) 45 AR F2 B 5 M 2 2 PR 3k AR 2% 2 AL (RBM) , Softmax 4 £ % 4 M gh a4k
KABGETFERS S PCAARRE S MFCC B IE@ 5 2T B B — % B0 A ;R
id RBM xt 4 )6 9B AE 6] AT 5 3T, & T J6 3% Softmax 4 £ 35 69 4 £ M 48, RBM ) 791 %
vy xR HOE ok TR A AR AR A EAAS k. R A TI46 I8 4 F 55 A A NOISEX-92 g
Ak B AT kAT T MK, RIS R AW ok T AT 96. 09 % 8 IE AR A &, 4t T
HHAY 2 AR R kv SRR T RE.

KER: BFF RN ERS SRR EZZM

FESES. TP301.6 XEirE®G: A XEHS: 0253-987X(2016)06-0042-05

Combined Dimension Reduction Method for
Isolated Digital Speech Recognition

SONG Qingsong, TIAN Zhengxin, SUN Wenlei, WU Xiaojie, AN Yisheng

(School of Information Engineering, Chang’an University, Xi’an 710064, China)

Abstract: A combined dimension reduction method is proposed to improve the noise-robustness in
isolated digital speech recognition. The method consists of four functional modules in sequence: a
Mel frequency cepstrum coefficient (MFCC) module for feature extraction, a linear dimension
reduction module, a restricted Boltzmann machine (RBM) module, and a Softmax classifier
module. The dimension of the MFCC feature vector is reduced and its dimensionality is unified
based on the basic principle of the principal component analysis (PCA); the obtained reduced
features are learned by RBM in order to improve the classification performance of the end Softmax
classifier module. The pretraining of the RBM is completed by the contrastive divergence
algorithm and the finetuning process is fulfilled by the conjugate gradient algorithm. The
proposed method is verified on the TI-46 isolated digital speech corpus and the NOISEX-92 noise
datasets. The experimental results and comparisons with the conventional feedforward neural
network methods show that the proposed method achieves at a 96. 09% recognition accuracy and
obtains improved noise robustness.
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