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Robust continuous speech recognition (CSR) 
System

Speech Feature Extraction 
 CMS: cepstrum means subtraction

 RSA: running spectrum analysis

 DRA: dynamic range adjustment

Results

Overview
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Robust CSR System

2000 states
monophonetriphone

male : 153 persons
sentences: 23,651 

JNAS
(Japanese
Newspaper
Articles
Sentence)

Speech DATA
(wave)

Transcription

compute Feature
Vector with CMS

MFCC(12dim)
+ logPow
+ △MFCC(12dim)
+ △logPow

2
6
variab

le

Phoneme
Recognition

Phoneme
Labels

Training

RSA &DRA

Acoustic Model

clustering

43 phones7971 phones

HMM
MODEL

Recognition
by

JULIUS

DATA

BASE

Auto-processed by HTK Running spectrum analysis

Dynamic range adjustment 

New!

3

Speech Feature Extraction



Speech Feature Extraction Flow Sheet
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RSA and DRA
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 DRA significantly reduces noise 

corruption and preserving 

important speech characteristics.

 The range of feature values 

approaches those of the clean 

feature values after RSA and 

DRA.

 RSA  can smooth the influences 

of the speech feature values



RSA and DRA
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 Use Mahalanobis distance  to measure the separation of 

two groups of objects, phoneme i and phoneme j, the 

equation is given by the following:

 In high SNR condition, combined RSA and DRA method 

increased the distance between phonemes.

Use RSA only

Combined RSA and DRA

?

?



RSA and DRA
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 Use Mahalanobis distance  to measure the separation of 

two groups of objects, phoneme i and phoneme j, the 

equation is given by the following:

 In high SNR condition, combined RSA and DRA method 

increased the distance between phonemes.

Use RSA only

Combined RSA and DRA



RSA and DRA
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 A is the conditions of clean data.

 B is the high SNR (10 dB) conditions.

 Mahalanobis Distance 

compare using RSA only 

with combined RSA and 

DRA.
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Speech Feature Extraction

Input

Output



Result
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N: Total number of words

D:Deletion errors

S:Substitution errors

I: Insertion errors

Conditions: 20 dB   Known data 50 sentences
 Shows accurately the 

total performance

 Shows the correct word 

recognition rate



Result
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Conditions: 15 dB   Known data 50 sentences

Unknown data 180 sentences  



Result
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Conditions: 10 dB   Known data 50 sentences

Unknown data 180 sentences  



Thank you!
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Question?
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