ART? #H 9= FEEH A2=99
et 9 A B3 B

A study on the Design and Implementation of
ARTZ2 Application Embdded Speech Recognition System

R € A i I

20044 2H

WER IR NS KBS

WoEAs AR B Bt 8



ART? #H 9= FEEH A2=99
e 2 HIEJ B3 Bge

A study on the Design and Implementation of
ART?Z2 Application Embedded Speech Recognition System

PR M B

20044 2H

WER IR NS KBS

WoEAs AR B Bt 8



A w3 WPk o
+ BMVam e = GRHES

%= = 3 b El
20044 2]

SEBEE A ERE KB

TG LA



Abstract

;q] 1 & /\-] E .. e e e

A2 4 Az Ay -

A 3F &A21A Sl ==
=

;q] 4 XOL %/\4

O:

ro
1>
>,
[>
)

WS
—
o do
oX,
ro
>,
S
[»
iy
o w8
ol
|1
o,

oX,
o,
> >
>
ol
fo
o
=
m
ﬁ
N, |
X
[-'O
-
oX,

oo o>

N
w
9
off
t

o« e
o .
.
.......
DY
o .

0, 2
2
>,
[
Jutit)

N
I~
=2
N
>
[>

A 5 %

i1
i)
o NE
i
=)



Abstract

Speech recognition called machine receives human’s language and
achieves suitable action according to this language. This technology is
used on industry whole, and is specially applied to information
industry field, digital communication, electronic, multi media etc. Apply
to mobile robot that is electric motion wheel chair system at LAB
through this technology. So developed to give more convenience for
hand and feet uncomfortable disabled person.

In this study, consider that the plant is electric motion wheel chair.
So during speech recognition, is used DTW(Dynamic Time Warping)
that relative correct recognition rate is fine being speaker dependent
type. But consider that real-time have to get small memory and fast
processing speed. So introduced VQ(Vector Quantization) used in data
compression algorithm of speaker independent. In accordance with,
secure fast recognition and small memory. But discovered that
recognition rate is fallen by using VQ. So, in after treatment algorithm
for correct recognition rate enhancement ART2(Adaptive Reason
Theory 2) algorithm application on about 5% correct recognition rate
enhancement bring. To use ART?Z2, must be applied error range. Er ror
range is applied result that extract 1 order distance in 2 order distance
1s more than 20 by each distance to apply DTW. Like this, bring fast
processing and high correct recognition rate apply ART?2.

Because it is moved object, must implement by embedded system.

So It choose chip of TMS320C32 that processing a lot of computation



complexity relatively fast and implement embedded system. Memory
can store a lot of data in speech considering, therefore possessed
128kbyte’'s RAM memory and 64kbyte’s ROM memory. Input of
speech use 16bits stereo audio codec, secure relative correct data
through high resolution. The mobile robot uses 80C196KC. and output
PWM generating power through HSO that chip had and designed to

run motor.



A1FdAE

zkol AT o)A}

o

o " O RX =z oY T g TR
Mo BN w8 m BOE oy o W
~r oo o ur =) = O M ~ do 7
N o o ﬁo K3 ﬂA_l =
) MU e I
) T
= T o o = X% o = AP
D - PN A
B o) o -~ M @
- X O P m ey T ‘ml C.:u <
RN X 3 il - P
— op ® oz o = % 27
oo LEom ol - op X
T T dm T ow 2. H
0 - il =
woWo o™X - W A, !
;OL i, xS 3 EU
L vt ARG o
T e B X ) VR o
o o T T 9| ) A
g = S ~ X0 ]dﬂ = J )\ M..ﬂ
5o o T S O 1 PN
E oo ® Y e A S\ A
s N ST 8\
=) N - Mo AR = S 3] o
S PT NT CA T —
a — — o < FAPN- =
D B, =le T
S 2w e P WalgeL M3
O X o * = 7 ol 8 5§ 2 W T
SRR 2L ®mESE GO
5 o R - .1 )
R I o Bz o
/H\ . HT_ — ] — ]_,_AI r’e B
5 Nr oo o= m .m m DGR
s S e R 2 .: S ol T 3 eI
R s o R o 2 S Z ) nos
. ° £ S Zm W
TR RN oo A 2 EZ oy

o o o
el 3

o Al

=
=

I} 2} 273 A

[e)

=

o}

[e)

T

[e]

=R T

e

ART2(Adaptive Reason Theory 2)® Qmg=g &

Hoich 2Ea s A Gl



Hel ~2HER A HA ASA FNSs AEse A olyA WA, 1
il B HelHE BT s4S d5ste W S el MFCC
(Mel Cepstrum)®} VQ(Vector Quantization)®'?e] thalA], 3o A= <l
Adad]F DTWeE ART2¢0 thair AMedn. 48edAM = o dag=
S EdgiE e Aduts=d FAAQAREe aFa LAXEYolHon o
DA AR =4, B HES ALY ZWEQ] ojF =z S o
g &S Aedtt 5FdAE oS ' om HAA A3 A o

M AW stal 6ol des RS sl



A 2]

<

Al

A2

2.1 &<

=

ofy
JJo

Uz

ol
M

)

—

ﬁO
B

ol

fl=lo] 171 o

A

S

4

3l

=
=

el

MICE R

RS

9

=
=

olH g A

Rl

e

A

=
(¢}

3

B] & (Winner Filtering), 72~

=
=

A, A

AHE &
—T1—1

A dE 5o B

=
¥ 5

el

3

75+ 39 (Cepstrum Normalized Method), RASTA 2 ¥

o
W]

J)J

—~
file)

ojn

23!

}%:]"iil B q[i)],[l()]'

3l

AMEA whE

Fob e A A

S

-
i

ool e AHE R

[

S

e

ojn
s

1o
o
i

N

pul

N

o}

)|

<

|

[e]
=44

]

(o]

29
a1

weel

Edo aswnor AAdT

NI

op

(2.1

y(k)=s(k)+d(k)

B
file)
g
B

3r
7o

Jepdth 9l A @DE FH4

3=

(2.2)

Y(w)=8w)+ D(w)



o71M= 4 (22)5 v 2ol 4o o
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LPC(Linear Predictive Code) & Cepstrum W2jo]al, = t}E W2l
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if |r| <p—e then y,=—1(reset =true)

if |r| <p—e then (reset= false)
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5.1.3 ART2 &F

l—d
- 99 " 185 =4 ) x 80 (HH =

¥ 51 ART29] <3 dl&d #5+
Table 5.1 Pattern distribution of ART?2

o & o] SAEE 574 ¥H

[1] 1,2, 3,6, 7

[2] 4, 8, 13
orto g

[3] 5,9, 10, 15

[4] 11, 12, 14

[5] 16, 17, 27

[6] 18, 19, 20, 21, 26, 29
H =2

[7] 22, 23, 24, 25, 28

[8] 30

[9] 31, 32, 33, 35, 37, 39, 44, 45
o =

[10] 34, 36, 38, 41
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[11] 40, 42, 43

[12] 46, 47, 48, 49, 50, 56, 57
P [13] 51, 52, 54

[14] 53, 55

[15] 58, 59, 60

[16] 61, 62, 68, 69, 71, 75
S [17] 63, 64, 66, 67, 72

[18] 65, 70, 73, 74

[19] 76, 77, 78, 79, 85, 86, 88, 90
- g [20] 80, 81, 82, 87, 89

[21] 83, 84

[22] 91, 92, 93

[23] 94, 95, 96
Aa [24] 97, 98, 99

[25] 100, 101, 104

[26] 102

[27] 103, 105

[28] 106, 108

[29] 107, 119, 120

[30] 109, 110
T3 - [31] 111, 114, 118

[32] 112, 117

[33] 113

[34] 115, 116

[35] 121, 122, 123, 124, 125, 126
4 [36] 127, 131, 132, 134

[37] 128, 129, 130, 133, 135
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Table 5.4 Move of motor for speech recognition
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