
 

1 

    
A study of the Chinese speech intelligibility in relation to the autocorrelation 

function model: the standard phonics of Taiwanese 
1111 2222    

1    
2    

 
412 168   

04-3323000-4349 

E-mail chychen@mail.cyut.edu.tw  s9112617@mail.cyut.edu.tw  
 

    

( ) (speech 
intelligibility)

(speech transmission index, 
STI)  

1 2  
3 4

5 6
STI 2, 3, 4 6 1 5

(source template)
(autocorrelation function) 1 5 2, 3, 4 6

 
NC-40

1 Articulation Test
STI
� �e ��  

 
 

 

 

 

 
(Indirect Method)



 

2 

2 : (Articulation Index)
( )ALcons%

(MTF)
(STI) (RASTI)  

3 STI
 

 ( ) ( 1)
STI  

 
( ) ( )

 

( ) ( )

(individual difference)
(STI )

 

STI (source 
template)
(autocorrelation function, ACF)  

Ando 4
(autocorrelation function, ACF)

5

(source template) (sound-field template) 

 

 
 
 
 

        

ˇ    poo        Ma    

 len  Por 

 pie ˙ ˙de 

 sy  Bie 

( )  ier  Jr 

 bin  Ell 

 quei  Di 

 tai ˇ goei 

ˇ dau  bai 

 liu  puh 

ˇ doou ˇ neu 

 myau ˇ moou 

 han  biau 

˙ ˙men  pan 

 dang  pen 

 ping  bang 

ˇ loong  bing 

ˇ taa  torng 



 

3 

    

 
 

(autocorrelation function, ACF)

 

 
 
 
2T  

 
 
 
 

Brown and Zhang 6

(fundamental frequency) Brown 7

Srodecki 8

(temporal diffuse)

 

( 1)

(Chinese Consonant and Vowel)

(sound-field template)

( )x
FS+Φ τ (dry source)

( )x
sτΦ x  

 
 

n 4

 
1  

(normalized ACF) (effective duration, e) 
(  = 0) 1/10  

( ) ( ) ( )�
+

−
⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅+=Φ

T

T
dttftf

T
)1(

2
1 ττ

( ) ( )
( )[ ] )2(
0

log10 ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅
Φ
Φ= dBττφ

( ) ( ) ( )( ) )3(
1 ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅−= +

x
FS

x
s

n
xE

n
xe τφτφ



 

4 

(2)   = 0 (��
� dB < ( �� ��  

 ( � = 1 �  

 �� � �  

 

 

 

 

 

 

 

 
A/D (running 

ACF) 2T 30 (ms) (running step) 5

(3)  
 
 
N  
 

 
 

(dry-source)

( )

 

2

2

dry-source

TEAC R-9 Martin audio 

EM-76

=150°H × 80°V

B K, Type 4007

120cm

SONY PC-2

 

 

 

 

 

 

 

( ) ( ) ( )( ) )4(loglog
1 4

1

⋅⋅⋅⋅⋅⋅⋅⋅−= �
=

+
n

x
FS

x
sN

xe τφτφ

SONY PC-2  

    (SANSUI AU-2607 MRX) 
TEAC R-9  

(B K Type 4007) 
(Martin Audio EM-76) 

stagestagestagestage    

(SONY PC-2 ) 



 

5 

 

 
   

( 3m ) 14613.1 
S/N ratio 

dB  5.33 

RASTI 0.68 

 
 

 
 
 
 
 

 
 

 

 

30 2m
 

 

 

 

 

( 3m ) 5194.8 
S/N ratio 

dB  5.12 

RASTI 0.67 

 
 

 
 
 
 
 
 

 

 

 25 2m
 

 

 

 

 

( 3m ) 2034.7 
S/N ratio 

dB  2.39 

RASTI 0.86 

 
 
 
 
 
 
 
 

 

 
12 2m

 

 

 

 

 

( 3m ) 13061.9 
S/N ratio 

dB  6.32 

RASTI 0.71 

 
 

 

 
25 2m

 

 

( 3m ) 19237.2 
S/N ratio 

dB  -1.06 

RASTI 0.46 

 
 

 

 
30 2m

 

 

( 2m ) 863.7 
S/N ratio 

dB  -3.51 

RASTI 0.39 

 
 

 
 
 
 
 
 
 

 

 

 

8 2m

 

 

 

 

 



 

6 

 

74

3

 � �e  � �

intelligibility Score

 ��

r 0.93 R2 0.86

�1 r 0.22 R2

0.05  

 � �e  

�� RASTI r

0.97~0.78

RASTI

R2

0.61~0.93

 

5  � T=5.3

p 0.05  �� T=9.61 p 0.05

 



ERROR: rangecheck
OFFENDING COMMAND: .buildcmap

STACK:

-dictionary- 
/WinCharSetFFFF-VTT491A9C96t 
/CMap 
-dictionary- 
/WinCharSetFFFF-VTT491A9C96t 


