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[Abstract] Memory and speed are two demanding factors that must be faced when applying voice dialing speech
recognition system to Pocket PC.  We proposed a novel decoding method, dynamic histogram pruning adjusted by
the difference scores of token paths,to precisely control the decoding search space and improve decoding efficiency.
Besides,a new acoustic modeling method based on Extended Initial/Final(XIF) with less feature dimension is proven
suitable for embedded speech recognition. By using the above methods developed,we implemented a speaker—inde-
pendent and user definable voice dialing speech recognition system with good performance on a real PDA device.
In 200-word—sized vocabulary,it obtained the accuracy of 98.70% and better recognition speed with 30% decoding

space saving in comparison to the baseline system.

[Key words] speech recognition; voice dialing; user—definable vocabulary; dynamically—adjustable histogram prun-

ing
1 PC
, PDA
s PDA (Personal ’
(1) o MIPS
Digital Assistant) s
, , PC486 ;(2)
: . 16M  32M, PC
,  IBM,Microsoft, , )
;(3) o
9’ b PC

2005-12



PDA o

(1) DSP

ADSP
DSP

(2)

[5.6]
o

)o PDA
(1)
Viterbi

(2)
, Viterbi

(3)

SOC

o

Pocket PC

Viterbi

[3.4]

Voice ﬁ@@%m@ﬂ@gv

2
3 7. (1) : )
;3 (2) :
, , ;(3)
80% ®
. , HMM ,
Viterbi 7
91

2.1

o (Beam Pruning),

(Histogram Pruning)'”,

2005-12




WM@%@@U@@W

2.2
’ : ti=1.5%T/ (Len+2) (1
) Vlterbl o ,
o 200 (150 n ( ) )
50 ) Viterbi ’ ’
, 1 1 ) .
o ( )
W, (¢)=g(t) (2)
200( . :
o 150 Tf:ll.\ g(t) t ,
§ 100
£ ol o _ glty) 0<i<t,
' L
g L ' ; ty)—a,x (11 <
0 4 20 40 60 #(0)= glty)—ax(t=t,) 1St o
RS
M1 RERGETEAEARANBEZAHLBER gty )—a x(t—t, ) 1t  <i<i,
m 1 ,
1 , Viterbi {ay,na,) {1, .
( ) W, (1) .
(1) ’ ’ g(t> )
( ), ’ (to)) s
; 23
(2) , )
( )o ; ’
(3) , )
) : t W), :
;(2) (
’ ) AScore (1) : ,
+(3) (1) ( ,
1, , ; ’
(Len, ) (T, )

2005-12




, 0 o W)
W,()=W ,(t-1)+f(AScore (1)) (4)
o S AScore (1)
) W, (1)
W, (¢)
, t
W, (1)
W,()=W ,(t—-1)+g(¢t)+f1AScore(¢) (5)
24
(DHP)
, Viterbi (VTB) .
(FHP) )
(FHP) 50, 200,
Len 27 T (1)
DHP 1,=0.32T, g (1) m=4,
{ay, ...,a,}  {ti,.e ) {100/T,400/T,200/T,120/T}
{0.4T1,0.5T,0.75T,T}, f()
{80.00,90.00,100.00, 120.00}, Dopod 686

(Intel StrongARM,206 MHz,32 MB RAM)

2 o
] e VTS
2 (1865)
= I A
- I D) L 0e0s)
94.00 96.00 98.00 100.00
A E /%
B2 FEERRKeE LR

FHP

T W BT W

Voice ﬁ@@ﬂm@ﬂ@g}y

(11
o]

80% e

A M i
B3 REATRAAREARARE

2005-12




M oice technology

E#F/%

FF A
B4 FEAEEXARKBRANER LK

4
) ’ ’
5
o ; , PDA
[13] [14] R o« ” o PDA
[14]
, , ) \ ( 290 KB),
,Mel MFCC M ,
s o 5 s Viterbi .
(Baseline) ;
(d-EarVD),
) ) , 200 ,
CMN (Cepstral Mean Normalization) , 50 150 HTK!
“9 MFCC+1 J+ 18] 20 , Dopod
R 20 42 ({13 ( Pocket PC 2002 StrongARM
MFCC+1 J+ + ) 28 ) 8 K/16 bit , 6 (4
({13 MFCC+1 J+ ) 2 ), , 1174
) ) 3 So 1
4 o o
) , 20 ,
42 , ,
, ( , 0.96% ,



Voice ﬁ@@%m@ﬂ@gv

. . ,2004(23):30-31,70.
, 80 (7]
30%, . ( ). ,2001.
« . 8] ,
( ),2003,43(7):981-
984.
’ [9] Suontausta J., Fast decoding in large vocabulary name
! dialing, ICASSP, 2000.
1% /s /KB [10] , )
Baseline 99.66 186.0 190 ,2004(8) :41-45.
d-EarVD 98.70 23 120 [11] Janne Suontausta, Fast Decoding Techniques for Prac-

tical Real —time Speech Recognition System,  IEEE
6 Workshop ASRU99, Keystone ,Clorado, 1999.
[12] Imre Kiss, Marcel Vasilache, Low Complexity Tech-
nique for Embedded ASR System, ICSLP, Denver,
Colorado USA, 2002.

’ [13] ,
’ ’ . ,2001.
— 239-242.
“ ”,  PDA(Pocket PC) , [14] , ,
200 , 98.70% .,
Viterbi , ,2003. 87-90.
80 30% . [15] ,

2001. 267-271.
1)  PDA [16] Fang Zheng and Guoliang Zhang. Integrating the energy
information into MFCC, International Conference on
Spoken Language Processing (ICSLP~ 00), pp. 1-389~
292, Oct. 16-20, Beijing.
[17] Yong, S., Kershaw, D., Odell, J., Ollason, D.,
° Valtchev, V. and Woodland, P., The HTK Book (for

’ HTK Version 2.2), Cambridge University(1999).

(2) o

[1] , - ,
,2003. 109-112. ’ o ’
2, . : ’ ’
,1996. 165-168. o
3] , , ) DSP o '
,2002(9) :71-73. T

[4] ., . HMM o '

,2003,29(10): 12-14.
5] . . Palm PC o '

,2000,37(8):937-941.

6] , o [ 1 2005-07-23

2005-12



