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Thesis Title Improvement Voiced and Unvoiced Classification Technique Based on

Real Time Processing Using FPGA Board

Name - Surname Mr. Chalermkiat Sutacha
Program Electrical Engineering
Thesis Advisor Assistant Professor Jakkree Srinonchat, Ph.D.
Academic Year 2012
ABSTRACT

Recently, the research of voiced and noise or unvoiced classification based on real time
system has a requirement of high speed processing. This thesis presents an improvement voiced and
unvoiced classification technique based on real time processing using FPGA board and also
develops technique which can be operate in software and hardware.

Xilinx Virtex-II Pro FPGA board is used in this experiment for voiced and unvoiced
classification based on real time system with threshold value technique. The appropriate threshold
value is studied and investigated based on Signal to Noise Ratio (SNR) and Normalized Root Mean
Squared Error (NRMSE). At this point, the design and synthesis logic system is implemented on
FPGA board. In the experiments, there are 80 speech signals which are used as input data. These
signals can be categorized into groups that consist of male and female speech signal with the length
of 5 and 60 seconds respectively.

The results show that the appropriate threshold value is 1%. The compression ratio is 1.970.
The replacement of unvoiced signal with zero padding technique provides 20.024 dB and 0.113 for
SNR and NRMSE respectively. The replacement of unvoiced signal with random signal provides
19.398 dB and 0.105 for SNR and NRMSE respectively. The replacement of unvoiced signal with
zero padding technique is better than the replacement of unvoiced signal with random signal. In the
implement of Xilinx Virtex-II Pro shows that those techniques can be classify voiced and unvoiced
based on real time system which used 25 ms for processing process with sampling rate as 8 kHz.

Each sampling uses 18 bits.

Keywords: voiced and unvoiced, FPGA, real time system
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Without voiced and unvoiced classification
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Wyithout voiced and unvoiced classification
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2.0 2.623 15.202 14.640 0.186 0.198
2.5 3.127 12.175 11.849 0.264 0.274
3.0 3.127 12.175 11.849 0.264 0.274
3.5 3.811 9.838 9.619 0.346 0.355
4.0 4.994 7.513 7.369 0.446 0.453
4.5 4.994 7.513 7.369 0.446 0.453
5.0 6.752 6.096 5.983 0.523 0.530
5.5 9.711 4.867 4.778 0.596 0.603
6.0 9.711 4.867 4.778 0.596 0.603
6.5 23.896 3.895 3.820 0.665 0.670
7.0 23.896 3.895 3.820 0.665 0.670




M99 0.3 oas1Tiudadoya A1 SNR azA1 NRMSE vesdyaaudesyaiing 5 i

o SNR NRMSE
awau | T S o
v - ZERITEY 4. unundy I g, unuUNdIN
aadule | _ ununayIM Y UNUNTYY IV Y
aAv0YA Y ., FUNIUAIY Y L1 sumuae
(%) TUNIUAIYFUEY . . TUNIUAIYFUY . .
GRTRTRGTEG Y GRTRTRGTEG Y
0.5 1.66 24.36 22.88 0.07 0.08
1.0 1.94 19.76 19.10 0.11 0.12
1.5 1.94 19.76 19.10 0.11 0.12
2.0 2.15 16.77 16.41 0.16 0.16
2.5 245 14.66 14.43 0.20 0.21
3.0 2.45 14.66 14.43 0.20 0.21
3.5 2.83 12.96 12.80 0.25 0.26
4.0 3.47 11.06 10.95 0.32 0.32
4.5 3.47 11.06 10.95 0.32 0.32
5.0 4.40 9.79 9.71 0.37 0.37
5.5 593 8.69 8.62 0.42 0.42
6.0 593 8.69 8.62 0.42 0.42
6.5 13.08 7.63 7.57 0.47 0.47
7.0 13.08 7.63 7.57 0.47 0.47




M99 n.4 oas1Tudadoya A1 SNR 1azA1 NRMSE vesdgqandesdugeina 60 311

o SNR NRMSE
awau | T S o
v - ZERITEY 4. unundy I g, unuUNdIN
aadule | _ ununayIM Y UNUNTYY IV Y
aAv0YA Y ., FUNIUAIY Y L1 sumuae
(%) TUNIUAIYFUEY . . TUNIUAIYFUY . .
GRTRTRGTEG Y GRTRTRGTEG Y
0.5 1.484 25.465 24.644 0.056 0.061
1.0 1.615 20.983 20.684 0.092 0.095
1.5 1.615 20.983 20.684 0.092 0.095
2.0 1.668 18.341 18.176 0.126 0.128
2.5 1.782 17.143 17.013 0.143 0.145
3.0 1.782 17.143 17.013 0.143 0.145
3.5 1.854 16.077 15.973 0.161 0.163
4.0 1.943 14.601 14.523 0.190 0.191
4.5 1.943 14.601 14.523 0.190 0.191
5.0 2.040 13.490 13.429 0.216 0.217
5.5 2.146 12.505 12.454 0.243 0.244
6.0 2.146 12.505 12.454 0.243 0.244
6.5 2.268 11.359 11317 0.276 0.278
7.0 2.268 11.359 11317 0.276 0.278




M99 0.5 oas1Tiudadoya A1 SNR agA1 NRMSE vesdyanaudesdaneingl 60 311

o SNR NRMSE
awau | T S o
v - ZERITEY 4. unundy I g, unuUNdIN
aadule | _ ununayIM Y UNUNTYY IV Y
aAv0YA Y ., FUNIUAIY Y L1 sumuae
(%) TUNIUAIYFUEY . . TUNIUAIYFUY . .
GRTRTRGTEG Y GRTRTRGTEG Y
0.5 1.829 24.290 22282 0.063 0.079
1.0 2.234 19.310 18.387 0.111 0.123
1.5 2.234 19.310 18.387 0.111 0.123
2.0 2.676 15.775 15.263 0.166 0.177
2.5 3.223 12.946 12.635 0.230 0.239
3.0 3.223 12.946 12.635 0.230 0.239
3.5 3.872 10.715 10.515 0.297 0.304
4.0 4.876 8.753 8.609 0.372 0.378
4.5 4.876 8.753 8.609 0.372 0.378
5.0 6.107 7.124 7.014 0.448 0.453
5.5 7.384 6.111 6.025 0.502 0.507
6.0 7.389 6.168 6.080 0.499 0.504
6.5 9.158 5.266 5.194 0.553 0.557
7.0 9.158 5.266 5.194 0.553 0.557




66

M99 0.6 oAT1Tudadoya A1 SNR 1agA1 NRMSE vesdyanaudesyaiitaal 60 i

o SNR NRMSE
audu | o g
A AT i unundyw i unundyyIw
aadule | _ unundy I , unundy y
oAV . L summuad .. sumuae
(%) TUNIUAIYFUEY . . TUNIUAIYFUY . .
dyaugy doyaugy

0.5 1.718 24.279 23.002 0.062 0.073
1.0 2.001 20.288 19.696 0.099 0.107
1.5 2.001 20.288 19.696 0.099 0.107
2.0 2.278 17.436 17.097 0.139 0.145
2.5 2.597 15.258 15.042 0.182 0.187
3.0 2.597 15.258 15.042 0.182 0.187
3.5 2.963 13.470 13.323 0.226 0.231
4.0 3.507 11.902 11.792 0.275 0.279
4.5 3.507 11.902 11.792 0.275 0.279
5.0 4.166 10.589 10.503 0.323 0.327
5.5 4.846 9.623 9.554 0.361 0.364
6.0 4.852 9.621 9.551 0.362 0.365
6.5 5.793 8.745 8.686 0.399 0.402
7.0 5.793 8.745 8.686 0.399 0.402
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M99 0.7 das1Tiudadoya A1 SNR azA1 NRMSE vesdygiandesnaiing 5 uag 60 1u1i

o SNR NRMSE
awau | T S o
v - ZERITEY 4. unundy I g, unuUNdIN
aadule | _ ununayIM Y UNUNTYY IV Y
aAv0YA Y ., FUNIUAIY Y L1 sumuae
(%) TUNIUAIYFUEY . . TUNIUAIYFUY . .
GRTRTRGTEG Y GRTRTRGTEG Y
0.5 1.691 24.321 22.939 0.064 0.075
1.0 1.970 20.024 19.398 0.105 0.113
1.5 1.970 20.024 19.398 0.105 0.113
2.0 2212 17.104 16.753 0.147 0.154
2.5 2.526 14.959 14.736 0.193 0.198
3.0 2.526 14.959 14.736 0.193 0.198
3.5 2.898 13.214 13.059 0.240 0.245
4.0 3.488 11.479 11.369 0.296 0.300
4.5 3.488 11.479 11.369 0.296 0.300
5.0 4.281 10.191 10.105 0.346 0.350
5.5 5.388 9.154 9.085 0.390 0.394
6.0 5.390 9.153 9.084 0.391 0.394
6.5 9.438 8.186 8.127 0.435 0.438
7.0 9.438 8.186 8.127 0.435 0.438
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v 9 1

M99 n.8 oas1Tiudadoya A1 SNR azA1 NRMSE vesdyanaudesdugeinag 5 3ui o

U

udadulan 1%

SNR NRMSE
4o o | PRsIDU . unufidnna : unufidana
wolld | _ unundyn o . unundyn .
0AUDYA 3 L sumuane y Ll sunuaag
FUNIUABFAUY 5 , FUMIUAIBEUE | ,
Ay doyanugu
speechl | 2.209 24.249 23.152 0.061 0.070
speech2 1.349 23.174 22.546 0.069 0.075
speech3 1.457 27.739 26.618 0.041 0.047
speech4 1.297 27.006 25.910 0.045 0.051
speech5 | 1.575 24.624 23.973 0.059 0.063
speech6 | 1.471 27.614 26.624 0.042 0.047
speech7 | 1.460 27.136 26.024 0.044 0.050
speech8 |  1.748 20.259 19.853 0.097 0.102
speech9 1.703 20.505 20.204 0.094 0.098
speech10 1.274 27.272 26.436 0.043 0.048
speechl1 1.600 21.224 20.853 0.087 0.091
speech12 1.429 23.191 22.683 0.069 0.073
speechl13 | 1.274 28.719 27.638 0.037 0.042
speechl4 | 1.457 29.818 28.180 0.032 0.039
speechl15 | 1.515 27.063 26.019 0.044 0.050
speech16 1.358 27.099 26.049 0.044 0.050
speechl7 1.467 30.080 28.706 0.031 0.037
speechl18 1.211 23.561 23.319 0.066 0.068
speech19 1.558 24.393 23.848 0.060 0.064
speech20 | 1.266 24.567 24.252 0.059 0.061
Aunde 1.484 25.465 24.644 0.056 0.061
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v 9 1

M99 0.9 dasTiudadoya A1 SNR Haga1 NRMSE vesdganaudesdaneingl 5 3ui a

U

Wudadulan 1%

SNR NRMSE
4o o | PRsIDu . unufidnna : unufidana
wold | _ unundyn o . unundyn .
0AUDYA 3 L sumuane y Ll sunuaag
FUNIUABFAUY 5 , FUMIUAIBEUE | ,
Ay doyanugu
speech21 | 3.000 19.494 17.859 0.106 0.128
speech2?2 3.242 20.233 19.144 0.097 0.110
speech23 1.933 15.554 14.942 0.167 0.179
speech24 2.273 19.589 18.589 0.105 0.118
speech25 | 1.587 23.733 22.698 0.065 0.073
speech26 | 1.763 21.643 20.531 0.083 0.094
speech27 | 1.763 18.355 17.451 0.121 0.134
speech28 | 1.478 19.051 18.641 0.112 0.117
speech29 3.092 11.389 10.553 0.270 0.297
speech30 2.116 14.268 13.553 0.194 0.210
speech31 2.247 13.729 12.991 0.206 0.224
speech32 2.422 21.570 20.047 0.083 0.100
speech33 | 1.613 19.430 18.919 0.107 0.113
speech34 | 3.226 16.497 15.480 0.150 0.168
speech35 | 1.852 19.827 18.720 0.102 0.116
speech36 1.811 22.228 20.634 0.077 0.093
speech37 3.571 17.489 16.139 0.134 0.156
speech38 2.151 22.701 21.563 0.073 0.084
speech39 1.570 20.495 19.370 0.095 0.108
speech40 | 2.532 13.502 12.485 0.212 0.238
Aunde | 2262 18.539 17.515 0.128 0.143
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v 9 1

M99 n.109a51TUdAdoya A1 SNR 1agA1 NRMSE vesdyanandesdugsinal 60 Ui u

U

Wudadulan 1%

SNR NRMSE
40 o | PR3 . unufidnna : unufidana
wolld | unundyn o . unundyn .
DAV 3 L sumuane y Ll sunuaag
FUNIUABFAUY 5 , FUMIUAIBEUE | ,
Ay doyanugu
speech41 | 1.844 20.054 19.789 0.099 0.103
speech4?2 1.638 21.162 20.899 0.088 0.090
speech43 1.724 20.505 20.274 0.094 0.097
speech44 1.690 20.664 20.435 0.093 0.095
speech45 | 1.688 21.715 21.423 0.082 0.085
speech46 | 1.669 21.368 21.127 0.085 0.088
speech47 | 1.690 20.987 20.751 0.089 0.092
speech48 | 2.037 20.135 19.892 0.099 0.101
speech49 1.564 23.264 22.941 0.069 0.071
speech50 1.790 20.538 20.303 0.094 0.097
speech51 1.782 20.995 20.727 0.089 0.092
speech52 1.944 18.984 18.787 0.112 0.115
speech53 | 1.780 22.831 22.496 0.072 0.075
speech54 | 1.826 19.962 19.761 0.101 0.103
speech55 | 2.056 20.754 20.464 0.092 0.095
speech56 1.808 22.073 21.798 0.079 0.081
speech57 1.874 22.240 21914 0.077 0.080
speech58 1.624 21.967 21.756 0.080 0.082
speech59 1.649 23.853 23.551 0.064 0.066
speech60 | 1.704 21.242 21.002 0.087 0.089
Aunde 1.769 21.265 21.004 0.087 0.090
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v 9 1

M99 n.119a51TUdAdoya A1 SNR HazA1 NRMSE vesdyaandesdvisinal 60 3undi o

U

Wudadulan 1%

SNR NRMSE
40 o | PR3 . unufidnna : unufidana
wolld | unundyn o . unundyn .
DAV 3 L sumuane y Ll sunuaag
FUNIUABFAUY 5 , FUMIUAIBEUE | ,
Ay doyanugu
speech61 | 1.983 20.715 19.876 0.092 0.101
speech62 2.680 17.779 16.816 0.129 0.144
speech63 1.889 19.077 18.322 0.111 0.121
speech64 2.344 18.389 17.527 0.120 0.133
speech65 | 2.254 15.919 15.113 0.160 0.176
speech66 | 1.818 21.080 20.277 0.088 0.097
speech67 | 2.186 19.206 18.410 0.110 0.120
speech68 | 2.556 17.801 16.762 0.129 0.145
speech69 2.621 16.245 15.178 0.154 0.174
speech70 2.195 20.684 19.707 0.092 0.103
speech71 2.587 17.775 16.334 0.129 0.153
speech72 2.187 21.107 20.203 0.088 0.098
speech73 | 2.003 21.238 20.311 0.087 0.097
speech74 | 2.261 20.728 19.815 0.092 0.102
speech75 | 2.021 19.859 18.815 0.102 0.115
speech76 1.915 21.205 20.337 0.087 0.096
speech77 2.418 17.211 16.393 0.138 0.152
speech78 1.739 22.989 22.180 0.071 0.078
speech79 2.601 18.566 17.619 0.118 0.132
speech80 | 2.418 18.636 17.751 0.117 0.130
Aunde | 2234 19.310 18.387 0.111 0.123




MANUIN U

v =

A10819MILUDAT YA UFEINA



Without voiced and unvoiced classification

I I
o
]
£
T
. i I | i |
0 05 1 15 2 25 3 35 4
Time w10t
Woiced and urwoiced classification and zero padding
I I I I I
@ o :
= :
= :
= :
£ E
<L §
¥ i I I i i i | i
] 05 1 14 2 258 3 35 4
Time M 104
Woiced and unvoiced classification and randam noise
1 I T I T
s ; :
< " -
4 | i I I i | i |
0 05 1 15 2 25 3 35 4
Time w10t
v ]
= = v @ = 51 I a = 9 T‘]J = =
MAN V.1 MTUUDATYYIDAYINA LU LANULIAT 5 IUINAIY LUTUNTN MATLAB 183N 1
Without voiced and unvoiced classification
1 T T T T
=
E:
05+ g : : i
0 05 1 15 2 25 3 35 4
Time w10
Woiced and unvoiced classification and zero padding
! I I ! I
05 : 4
et :
= gAY
-0A i e _
3 i | i i i i i i
0 05 1 i 2 25 3 35 4
Time £ 10
Voiced and unvoiced classification and random noise
! ! ! l !
- i -
= : :
= :
= Y
= ; :
T e -
i I i
3 35 4
Time < 10
d‘ I = GL T a ~ J A = A
MAN V.2 MTUUDATYYIUTGINA LU LALNUIAT 5 MNNVUVeTANNIOIEEIN 1

73



Frequency

Frequency

Frequency

= ~
MAN V.3 NMTUY

= =
MNN ¥4 N1TUY

74

Without voiced and urvoiced classification

1 L

4000 :
30m e
2000
1000
i}
25
Time(sec)

4000

3000

2000

(=]
je]
(=]

o]

Tirme(sec)

“oiced and unvoiced clagsification and random noise

“oiced and unvoiced classification and zero padding

3 36

4000
3000 -5

2000 -

=]
=
o

T
L

25
Tirne(sec)

v o =

adyonandssyaluanlnTasunsy 5 JuiidieTisunsy MATLAB deqdi 1

Without voiced and unvoiced classification

v o =

4000 T T ] T T T T T
i “ - . 0
., 3000 s o B & i F 4
2 s, A :
S 2000 e > 4 2 Y . &
E:— ¥ L3 3 -60
1000 J { fr T
; = Em - - -
0.5 | 14 2 25 3 35 4
Tirne(sec)
“oiced and unvoiced classification and zero padding
4000 T T ] | = I T T
L 3000 ; : | { e |6 2 i
) 2 R i
§_ 2000 = i | = 50
= oo EE, A =
5 { hﬂ g ] . ki 100
¥g 2 25 3 45 4 4.5
Tirne(sec)
“oiced and unvoiced classification and random noise
4000 T T T VBT 7| T T T
P e 5 1 : 0
_ 3000 : 4 [ % o i | |
g P |
g 20001 o | . s
= qonn}- A A o
— \ \ =
0.5 1 145, 2 25 3 35 4 4.5
Tirne(sec)

a ~ 4 A = ~
f agw)wmmmwﬂaiumﬂﬂmumu 5 3NUUVBTANNoIFeN 1



Without voiced and urvoiced classification

! T T |
05
£
2
=i 50
£
08 : g 7
4 | i | I I | i |
0 05 1 ) 2 25 3 35 4
Time 5 104
Yoiced and unvoiced classification and zero padding
I I I
o
-
=
=
£
<L
1 | i | I | | i |
0 05 1 1.5 2 258 3 35 4
Tirme w10
Woiced and unvoiced classification and random noise
1 T I T T T I
o
=
2
= ;
£ i g
< - .-
% i I I i
0 05 1 i) 2 248 3 35 4
Tirme i 104

v o =

a ~ a ~ Y = A
MUN VS N1TUVDA ﬂejiﬂﬂmtﬁﬁlﬁw‘]ﬂﬁluiﬂmul’mi 5 'JuTVIﬂ’JEII“]JiLLﬂﬁlI MATLAB (&8N 2

Without voiced and unvaiced classification

! ! i !
N St
b=
= !
=
£
< B
I | i i i |
15 2 26 3 35 4
Time w10t
Woiced and unvoiced classification and zero padding
L T T T T T
. =l
=
=
=
£
< i
i i i | I i
1.5 2 25 3 35 14
Time w10t
Woiced and unvoiced classification and random noise
I T I I
w =]
o
4=
=
£
< il
I | I | I i

Time i 104

v o =

d‘ ~ a ~ J A = A
MNAN V.6 NTULDA auiqyimmmwvﬂcluiﬂmunai 5NNUUVBTANNIOIFEIN 2



Freguency

Freguency

Frequency

= ~
MAN V.7 MTUY

Freguency

Frequency

Fregquency

= =
MNN ¥.8 NITUY

Without voiced and unvoiced classification

4000

3000

=
o o
g o
==

o

Time(sec)
“oiced and unvoiced classification and zero padding

Tirne(sec)
Yoiced and unvoiced classification and random noise

4000

3000

[

@

=S

ATYYIUITEIYA

b

i T
i { =

Time(sec)

Without voiced and unvoiced classification

4000 - :

3000

2000 =

=

=

=]
T

o

T T NCF T T= T

R 25 3 \\L2%

45
Tirne(sec)
“Woiced and unvoiced classification and zero padding
4000 T T \ T T T
A 7y P
i L :.
3000 T AR T e s o
8 f = ) e { 7]
2000 — - % ]
¢ ”

=
=
[=]

o

Time(sec)
“oiced and unvoiced classification and random noise

4000 T \ . T =] T s T
. i |
3000} e | .
2000 =
1000 —
1} b S nches 2 - e = =
05 15 2 25 3 35 4 45
Time(sec)

[

o

=

a =) 4 IS = -d'
f ilJuilJu'lﬂ!LﬁﬂijﬂiuﬁlﬂﬂTﬁiuﬂﬁJ 5 UNUUUeTARUNIOLEEIN 2

76

-50

-100

-a0

-100

-100

uanlnIasunsy 5 3uiae 15105y MATLAB (He99 2

-100

=]

=]



Amplitude

Amplitude

t:i ~ a =~ g
MUN V.9 N1TUVDA ﬂgmuimiamw”ﬂiuimuunm 5 ?Uiﬂﬂ’)ﬂiﬂﬁuﬂﬁh

Amplitude

Amplitude

Amplitude

Amplitude

Without voiced and unvoiced classification
1
T T

4 | i i | i

0 05 1 1.5 2 25
Tirne:

Woiced and unvoiced classification and zero padding

35
10

r | i i i i

0 05 1 1.8 2 25
Time

Woiced and urvaiced classification and randarm noise

35
i’

1
T T T

"o s

in
ra

28

v o =

“Without voiced and unvoiced classification

38
w10

MATLAB (@847 3

v o =

1 T T T T
05k : : -
0 A i
05 LRRLE : : : g
b | | i I i i
0 05 1 L5 2 25 35 4
Tirne w10t
Woiced and umvoiced classification and zern padding
L ! ! !
05— : : J -
0wy : ! y
1 i i i i i i
0 05 1 15 2 25 35 4
Time w10
Vaiced and unvoiced clagsification and random noise
1 T T T !
05k : —
0 :
05 . : -
% I I i
0 2 25 34 4
Time w10

d‘ ~ a ~ J A = A
MNN V.10 NITUUDA aumpmiamwvﬂeiuiﬂmunm 5 NNUUVBTaeNIeIFeIN 3

77



Without voiced and unvoiced classification

4000

3000 |

Frequency
— ha
o b m ¢
o =
(== =]

[=]

= R w =Y
o o = o
o o ] =2
== = =1

Freguency

2 25 3 38
Tima(sec)
“oiced and unvoiced classification and zero padding

Tirne(sec)
Yoiced and unvoiced classification and random noise

4000

3000

2000

Frequency

o
=
[=]

{e]

= ~
MAN ¥.11 MIYY

4000

[

@

=

ATYIUITEIYA

2 2.5 3 34
Tirme(sec)

Without voiced and urwoiced classification

3000

Freguency
— (=]
= o
= o
o o
T T

o

i\ 2t 3 35
Time(sec)
“oiced and unvoiced classification and zera padding

4000

3000

Freguency
— [
] o
= =
o o

o

2,58 3 38
Tirne(sec)
Waoiced and unwoiced classification and random noise

4000

3000

Frequency
— ha
o =
o =
o o

{e]

MNA .12

05

~
13Uy

[

o

=

T T T T

2 25 3 35
Tirne(sec)

a ~ 4 A = ~
f agw)wmmmwﬂaiumﬂﬂmumu 5 nNuUUYBTANoIFeN 3

78

Tuanlnlasunsy 5 3unaneT1sunsu MATLAB (#8491 3

-50

-100

-50

-100

-50

-100



Amplitude

Amplitude

Amplitude

= ~
AN V.13 MITYY

Amplitude

A ~
MNN ¥.14 NTUY

Arnplitude

Amplitude

05

0.5

Without voiced and unvoiced classification

1 15 2 25 3 35 4 45
Time o
“oiced and urwoiced classification and zero padding

1 15 2 248 3 348 4 45
Tirme w107
“oiced and unvoiced classification and random noise

Tirme £ 10°

v o =

adgnandesyaluTamunar 60 uiiaieTisunsy MATLAB 1deed 4

Without voiced and unvaiced classification

na

Time x10°

Woiced and unvaiced clagsification and zero padding

ns

1 15 2 25 <! 35 4 45
Time w10’
Woiced and urvaiced classification and randor noise

v o =

a ~ 4 A = A
f tlumpmmmw”ﬂcluiﬂmunm 60 IMNVUVBTAUNIDITEIN 4

79



80

Wyithout voiced and unvoiced classification
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Abstract

This article presents the development of speech processing
technique in Ficld Programmable Gate Arrays (FPGA) board based on real
time system. Speech signal is computed in the Fixed-Point format. The
input signal is processed in 2" bits which used the characteristic of ram
and central processing unit on broad for implementation. This research
uses the VHSIC Hardware Description Language to design and operate the
FPGA Discovery - [11 XC35200F4 broad. The results show that this technique

can be operated in real time system
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Abstract

This article presents the development voiced and unvoiced classification technique based
on real time processing using FPGA board. The Virtex-Il Pro board which consists of XC2VP30 chip as
central processor unit is used in this research. The XC2VP30 chip consists of 30,816 logic cells and
also it can operate with external memory. The experiment results show that this system can be
function on real time system. It used only 4.17-50 ms for time processing which does not effect to
delay time processing on real time system. Moreover, the quality of the output speech signal is still
similar to the original speech signal. This is the major point that the XC2VP30 chip can be develop

to use in speech compression and speech recognition.
Keywords: Voiced and unvoiced classification, Xilinx XC2VP30, Real time processing system
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This paper will divert to KMITL Science and Technology Journal.

PID : 00075
Improvement Voiced And Unvoiced Classification Technique Based on Real Time
Processing Using FPGA Board

Chalermkiat Sutacha

Rajamangala University of Technology Thanyaburi, Thailand
Jakkree Srinonchat

Rajamangala University of Technology Thanyaburi, Thailand

Keywords:
voiced and unvoiced classification.Xilinx XC2VP30.real time processing system

Abstract:

This article presents an improvement voiced and unvoiced (V/UV) classification technique based on real time
processing using Field Programmable Gate Array (FPGA) board. The Virtex-ll Pro board which consists of
XC2VP30 chip as central processor unit is used in this research. The XC2VP30 chip consists of 30,816 logic
cells and also it can operate with external memory. The experiment results show that this system can be function
on real time system. It used only 4.17-30 ms for time processing which does not effect to delay time process on
real time system. Moreover, the quality of the output speech signal is still similar to the original speech signal.
This is the major point that the XC2VP30 chip can be develop to use in speech compression and speech
recognition.
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