(119) 119

AL B ESEBY X T L EPEEDHS

T OZEE* - IR AE - BT AL - H bR

Construction of a Voice Recognition System with Microcomputer
and it’s Recognitive Ability of Chinese Speech

Wang Zhi-Ting, Itsuo TAKANAMI, Hiroshi TANIGUCHI and Katushi INOUE

Abstract

Hardware and software of a voice recognition system are constructed. It’s hardware consists of a voice

recognition board and a host computer FM-7. The former is constructed using the set of LSI’s for

processing words spoken by specific speakers, and a small number of standard IC’s. The set of LSI’s are
MC4760, xPD7761D and xPD7762G made by NEC. According to the 12 commands reserved by the
processing unit 4 PD7762G for voice recognition, the system software is programmed with the FBASIC.

According to the number of registered standard patterns and/or the repetitive number of speeches per

word or syllable, the exprimental results of identification accuracy are shown. When the number of

standard patterns and the repetitive number are two respectively, the average accuracy of identification

is above 94%, which seems to be a comparatively satisfactory result.
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Fig. 4 Flow chart of speech recognition

v NBESE, ABLAERE Y - BB LCE
$ovg — L EDEBD T — IR - Tk 5B,

eH R FLVayeawy FOBAIER, 7—%
HEHNERAT — 7 ZAFRSHN T, B 2HE MU — >
DEHRS LHBOT— 7 EELTHKS,

e) B — DR

B ENNY—r - F—F ERZMIlIzRKY, &
fitdlDawy FThHD, BEkMiE V4
b T =T, BEEE, HEFT-T0, 1@4*/\5’—
e F—TNDET - I NERHBEBE - ML &S
nNTL3NT, Thb6NDF—F%2HRAbara—7
DIMBRIEEICAEINT .

PLEOREAKEERITI) DDV 7 P72 TIR>TXT
FBASICTE»NTEBY, KrxDAPL W77 73

Vol.38 No.1 (1987)

¥ ZE-&SRREB -#0 5L-HEWA

FveX—1C8fFFTHN, 78y FTHRIETE S
% ->Tw5b,

3. RHmER

Ay 2T LOWHED BB E BN D20, hiH
EOWIEY I (FEIOMNAZHEL) DR ﬁ%k’)b‘
T = Fg~S2,

(1) Wiso 2astt

o AR — R Fﬂbw’;nfwéLSIt v MEAK R
R TH Y, PEBEOMEDZERIN LD S,
ZITKDEBNTH 5.

STEDHIHDH L itz DT, Kx20->D 5
L7z A, ZOHEIENEIIM.5%TH 72,

GEESOB T 025102 T, RU1FL1HERD

LHhETIBHEOEEICO>WT, LR L F#ETI -7
L FOVERNE Y #E392.8% L LT H -7,

PLEo k902, WEEDERIZ O W TS HLERNE W
RE2E\BLOT, MM, RO LCHFEHOEN
ZOWTHELHARL LT 5,

(2)  HUEHET O AR

WEEIIHECIL, BAERDELS, o THHE
Lo T, BEFRBECLLIEXTRENS,
EE CEBLTALEZFDEBYTHN, BuOilli®
PHLICE, ETROZEXGKUTH B L0
7z,

a) BNy — L BB L E, LRKTHLEND S,
BN B GHICOWTRAZRIELEEL, 45
NI L, ERSOHEE LITITEE (121360
HE R LT Ny — o olrfie BEL, £
DM THOWRBEIGFONL LD EERE T - L L

TRET 5.

b) HikEITO L &, LI ESVERBEIE
N2XHICRML, TREHAEMAITS.

Table 213 Lt 2 L IZHEE L %H 5, 6 HOBAEE
2UHD £ HIZOWT, FNEFN—DODBEHRIZ—
DEERE N Y — L B L, FORBRREZHAILLD
Thd, FOFHE, ZoHFECHT B EREEIT60%F
e, TONETRIZEAEERE W EERD
n3, ZokKidb), plo), mlo), flo) LENE
BHTIE, YOELEBII ODHEICKLINT, TNHD
2T 5B BN DELS DA RO fFEIC
7 5, WiEtide, te, ne, lex FIZOWTHHEETH Y,
EHEEEHOLLE -2 L DI 72D TH 5.

KL RAF LD N—=F7 T EOMWREIZEHEBHD
LSIck » THRE->TLE->TWEDT, 35 THHEE



PA AL IEFRBBL AT AL HEZEODS (123) 123

PRETLICBY 7 MIZIT ETLAET R L%,
ST, B#ENY - DBEGIZOWTUTDOZ D0
HikEkRAL.

1) F—WERERL285ES THESHT 2K
ik,

Table 2 The case when the duplication No. of

registered patterns is 1 and the repeti-
tion No. of speech is 1.

A lsingle vowel. B ! recognition rate of A
C consonant , D : recognition rate of B

A |B C D
a |70 b (o) 50
0 T(; p (o) 70
e | 60 wm(o) 50
i1 r@ | s
u | de@ | e
| e |
Che |

R ED
el | 0

ke | 70

he | 1
O

q (i) 60

x(iA)M ;0

S znd) | 50
ISYOR RS

sh() | 60
e | 0

2() | 50
S |60
sy | 10

average recognilion rate is 62.2%
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Table 3 The case when the duplication No. of
registered patterns is 3 and the repeti-
tion No. of speech is 1.

A lalngle vowel, B ! recognilion rate of A
C Teonsonant . D I recopnition rate of B

A|B C D
_—; 80 b(o) 10
o (o] b | w
e lmo| m@ |0
T w| e o
Tulmw| d@ | e
o] e | w0
e |

Tl [ w
ISR
ke | 0
Thee) | w0
NTORE)
ety | w0
x| w
Tan) | w0
Cenh | w0
Tenihy [ w
Ty | w
RCHES
Ted | w0
() |0

sverage recognition rale is 83.3%

Table 4 The case when the duplication No. of -
registered patterns is 1 and the repeti-
tion No. of speech is 3.
A :single vowel, B :recognilion ratc of A

C ! consonant, D I recognition rale of C

A B C b
a |10 | bo) 80
o f10 |p@ |00
e| ™ [m@ |00
i t@ [
Cufw 4@ [w
Tl v |
nfe) ;!;()—

I (e) 100

e | %0

k) 100

h(e) 1&
IRl

) | %0

x() |10

2h(h | 80

ch() | %

shih | 9

T |0
z() | m

c) [

sy |10

Average recognition rate is 94.8%
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Table 5 The case when the duplication No. of
registered pattern is 3 and the repeti-
tion No. of speech is 3.

A :single vouel, B . rccognition rete of A
C : consonant, D ! recognition rate of C

Al B « D
a {100 | b(o) %0
o100 |p@ |00
e| 90 |m(o) 100
i [100 | 1) | 0
u R d(e) ;0—0
Tl |t oo
fae o
I—(.e) TE
g (e) _I—OI_)
ke 100
hee) | 100
T E
ath |10
x| 100
Zh(h) | 100
ch(h {100
sh() {100
r) |00
2 | w0
) | w0
T e

average tecognition rate is 97.7%

Table 6 The case when the duplication No. of
registered pattern is 1 and the repeti-
tion No. of speech is 2.

A ! single vovel, B :recognition rale of A
C : consonanl, D ! recognition rate of C

A B C D
a {100 | b(o) 80
o0 [e@ |10
el w0 me@ |0
e |re | w
ulioo fd@ | w0
“ulioo [t | w0
w0

@ |
e | %0

ke |10

hee | 100
e

q () 90
T | w0

Z2hh) | 80

cnhy 100

su() | 90

ry |00
FoOEE)

i |8

s | 100

Averape recognition rate Is 92.6%
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Table 7 The case when the duplication No. of
registered pattern is 2 and the repeti-
tion No. of speech is 2.

A isingle vowel, B . recognition rate of A
C : consonant, D : recognition rate of C

A B C D
a {100 { b(o) ]
ol [ p@ W
el w0 {m@ |00
T 100 | (o) 100
w10 [d@ | w
*u 100 | t(e) 100
n(e) 100
1 (e 100
g(e) 90
ke [100
ne | 100
3 90
a | 100
x(i) 100
zh(i) | 90
oh( | 100
shi) | 100
T 100
z (i) v")OA
,,;-.(T;___.__BB_,
S |10

Average recognition rate is 96.6%
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Table 8 The recognition rate of consonants in
the case when the duplication No. of
registered patterns is 1 and the repeti-
tion No. of speech is 2

\\uul ble mltd[ A T [wk[h[T]a]x[sh]cnlanlrTEsTcTs
in

b 6220 718 212

v ol [T ilaf s IR I
- lalzEE “ N B S (O . ——pes
T ifafael R Ol r T
REROEERCIDREOEE ala|a]”
T Cmlar b rlr
n ul T Isfa[m{zf |71 | B RN
O T T n ] sls Bk s | T

R ERERREE ald T TN
* } Tl et ri—t1r1rrnr
D j k] alal T EX 1
T B ujmlwial 3] BN
e B B slulm| A 1T
x ] - IRE DOGEIE 1]a
o TTrrTIrr R CIIEIRCIs
T AT T sEaays ] ilala
. S I B B Sl S Sl

th 41 3 wisjsis|a|2
LI Bl el e AT
' Bh T T TN 7 s nysele
o B T T =e 7T Tafaluwl7
N 2 LT BT VU 7 lela]aln

sversge recognlbion rale 1s 70.4%

Table 9 The recognition rate of consonants in
the case when the duplication No. of
registered patterns is 2 and the repeti-
tion No. of speech is 2
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Table 10 Recognition rate of the four tones

tone | Ist 2nd 3rd 4th
vowe tone tone tone tone
a 86.4 | 83.6 | 97.1 92.3
o 84.6 | 85.7 | 95.8 | 92.1
i 83.5 78.2 92.5 90.7
e 80.3 | 77.8 | 93.4 | 91.4
u 82.6 | 83.2 | 93.9 | 92.2
u 81.5 | 84.7 | 92.3 | 91.5
average 83.2 82.2 94.3 91.7
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