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ABSTRACT 

t h  Th is  pape r  d e s c r i b e s  e d e s i g n  and development  o f  a v o i c e  o p e r a t e d  m u l t i s  l ingual  i n f o rma t i on  d isp lay  and r e t r i e v a l  s y s t e m .  The words  o r  commands spoken  by a s p e a k e r  c a n  b e  d i sp layed  on the  mul t i l ingual  t e r m i n  nal f o r  v a r i f i c a t i o n  and d a t a  e n t r y  a p p l i c a t i o n s .  P r e v i o u s l y  s t o r e d  in fo rmah t i o n  can  a l s o  be a c c e s s e d  th rough a spoken  w o r d  coma mand and d i s  la  d 
t e rm ina l .  p y e  o n  a CRT 

The s y s t e m  c o n s i  an I s o l a t e d  W o r d  R e c o â â î t î î  on U n i t ,  an i n t e r f a c e  unit and mu l t i l ingua l  CRT t e r m i s  na l .  The d e s i g n  a s p e c t  and t he  func t ion ing  o f  t he  s y s -  t e m  a r e  d e s c r i b e d  in d e t a i l  The code  g e n e r a t e d  by  the  r e c o g n i t i o n  un i t  c o r r e s p o n a  ing t o  t h e  r e c o g n i z e d  word  i s  a c c e p t e d  b y  the  i n t e r f a n  c e  ca rd  t h rough  t h e  ZsBOPIO Having compared  t h i s  code w i t h  the  c o d e  s t o r e d  in  t h e  : Ï t e r f a c e  c a r d , t h e  i n f o r m a s  t on  t o  be  d i s p l a y e d i s  sen t  0 t h e  CRT te rm ina l  us in  s e r i a l  commun ica t ion .  The s y s t e m  i s  b a s e d  o n  t he  Z a 8 0  m i c r o p r o c e s s o r  and u t i l i s e s  6 4  KB o f  RAM/EPROM f o r  s t o a  r a g e  o f  i n f o r m a t i o n  and s o n  f t w a r e  p rog rammes .ASCI I  d a -  t a  o f  t he  i n f o r m a t i o n  t o  be d i s p l a y e d  co r respond ing  t o  

Kumar, and S .S .Agrawa l  

s ENGINEERING RESEARCH , NEW DELHI, INDIA. 

t h e ' r e c o g n i z e d  word  i s  sent  by  the  i n t e r f a c e  ca rd  and d i sp layed  on  the  te rmina l .  The terminal  u s e  a s o f t w a r e  ca l led  GIST and has  the  c a n  p a b i l i t y  o f  d isp lay ing  some Indian and Roman s c r i p t s  The i n fo rma t ion  can a lso  be  displayed in d i f f e ren t  font and graphics f o r m s .  

I .  INTRODUCTION 

S p e e c h  i s  t he  m o s t  ' t u r a l  and e f f i c i e n t  me::; f o r  humans t o  communicate w i t h  each  o t h e r  as  we l l  a s  wi th  machines. Among the humansmachine i n t e r a c t i o n  sys tem speech recogni t ion i s  an a t t e m p t  t o  have m a c s  hines responding t o  spoken commands. A t t e m p t s  a re  b e i n  ng made t o  have au tomat i c  s p e e c h  r e c o g n i t i o n  s y s t e m o f  v a r i o u s  comp lex i t i es .Howevn  e r ,  t h e  s u c c e s s  s o  f a r  i s  l i m i t e d  t o  handle small v o n  cabulary and t o  great  e x c e s  nt  t h e y  a r e  speaker  depends en t  s y s t e m s .  This paper  d e :  s c r i b e s  the  development o f  a vo i ce  o p e r a t e d  mu l t i l inga ual in format ion d isp lay / res  t r i e v a l  s y s t e m  and the  f l e a  x i b i l i t i e s  o f i t ' s  p r a c t i c a l  a p p l i c a t i o n s .  B o t h  t he  word r e c o g n i t i o n  s y s t e m  as  we l l  a s  t he  i n t e r f a c e  c a r d  f o r  d i sp lay ing  the  i n fo rmat ion  a r e  2 h 8 0  A m i c rop rocesso r  based  hardware modules.  
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I n t e r e s t i n g  a p p l i c a t i -  
ons a r e  t o  be  a n t i c i p a t e d  
w i t h  au tomat i c  s p e e c h  r e c o -  
gni t ion sys tems  in the a r e -  
as o f  i n d u s t r i a l  c o n t r o l s ,  
t r a n s p o r t , c o m m u n i c a t i o n  and 
m i l i t a r y  t e c h n o l o g i e s .  A s  
one o f  t he  i n t e r e s t i n g  a p p -  
l i c a t i o n s ,  the  a u t o m a t i c  
spoken w o r d  r ecogn i t i on  s y -  
s t e m  can  be s u c c e s s f u l l y  
used  f o r  t he  d i s p l a y  and 
r e t r i e v a l  o f  s t o r e d  i n f o r m s  
a t i ons  on a CRT b y  v o i c e  
commands.  The CRT u s e d  f o r  
t h i s  pu rpose  i s  equ ipped  
w i t h  a GIST c a r d  wh ich  
a c c e p t s  s e r i a l l y  the  ASCI I  
codes  o f  the  i n fo rma t i on  t o  
be d i s p l a y e d .  To do th i s  a 
con t ro l l i ng  un i t  has been  
designed and deve loped  a t  
CEERI.  The un i t  i s  capab le  
o f  supply ing the s e r i a l  ASC 
I I  c o d e s  o f  i n f o r m a t i o n  d e n  
s i r e d  t o  be d i s p l a y e d  on  
t h e  C R T  . 

W i t h  GIST c a r d  i n c o r —  
p o r a t e d  in the  above  s y s t e m  
i t  i s  p o s s i b l e  t o  d i sp lay  
the  i n f o r m a t i o n  i n  any o f  
the s e v e r a l  Indian s c r i p t s  
and Roman s c r i p t  f o r  Eng l ia  
sh e i t h e r  s imul taneously  o r  
in one o f  the  s e l e c t e d  s c r s  
i p t s  o n  the  s c r e e n .  Since 
India i s  a mult i l ingual 
c o u n t r y ,  the  o b j e c t i v e  o f  
develop ing the V o i c e  O p e s  
r a t e d  I n fo rma t ion  D isp lay  
S y s t e m  i s  t o  have i n te rnes  

t i on  w i t h  compute rs  using 
mult i l ingual  s c r i p t s .  

2. DESCRIPTION or THE 
SYSTEM 

The s y s t e m  cons is ts  o f  
two  m a j o r  p a r t s , ,  one i s  a 

word  recogn i t ion  unit and 
the o t h e r  i s  an i n t e r f a c e  

unit  f o r  i n fo rmt ion  d i s e  

p lay .  These  t w o  un i ts  a re  

su i tab ly  i n t e r f a c e d  a s  
shown in the  f i gu re  1.  

2 . 1  Spoken Word Recognize: 

The r e c o g n i t i o n  p r o c e -  
s s o r  i s  a s ing le  b o a r d  m i c -  
r ocompu te r  b a s e d  o n  a 2 - 8 0  
A CPU. I t  c o n s i s t s  o f  6 4  
Kby tes  o f  RAM/EPROM, Para l -  
l e l  i n t e r f a c e  a d a p t e r ( P I A ) ,  
Counter  T imer  C i r c u i t ( C T C )  
and t w o  Asynchronuous A d a p -  
t e r s  ( A C I A ) .  One ACIA i n t e -  
r f a c e s  t o  t he  v i d e o  t e r m i -  
nal c o n t r o l l e r  u n i t .  

The s y s t e m  i s  s p e a k e r  
dependent  but  i t  can b e  e a -  
s i l y  t r a i ned  f o r  a new s p e -  
ake r .The  speake r  has t o  s p a  
eak  through a c l o s e  t a l k ing  
microphone.  Th is  s p e e c h  s i -  
gnal i s  f e d  t o  signal cond-  
i t i on ing  c i r c u i t r y  wh ich  
c o n s i s t s  o f  p r o - a m p l i f i e r ,  
e q u a l i z e r ,  a u t o m a t i c  volume 
c o n t r o l  e t c .  The p r e p r o c e s !  
sed signal i s  then p a s s e d ‘  
through an aud io  s p e c t r u m  
a n a l y z e r  c h i p  ASA—16.1 t  has  
16 con t iguous  band p a s s  f i e  
l t e r s  c o v e r i n g  the  f r e q u e q  

n c y  range o f  200Hz t o  7KHz.  

Each bandpass  f i l t e r  i s  f o e  

l lwed by  a r e c t i f i e r  and a 

l ow  p a s s  f i l t e r  w i t h  cu t  

o f f  f r e q u e n c y  o f  2 5  H z .  

Th is  ar rangement  g i ves  t h e  

s l o w l y  vary ing  s i gna l  p r o p s  

o r t i o n a l  t o  sound p r e s s u r e  

l e v e l  in t h a t  channel.  The 

ASAn16 a l s o  has léschanne l  

mult ip lexer which prov ides 
s p e c t r a l  d a t a  f o r  e a c h  o f  

the  16 f r equency  bands .  The 

mu l t i p l exed  s igna l  i s  a l s  

lowed t o  p a s s  through the  

83b i t  a n a l o g s t o s d i g i t a l  c o q  

n v e t e r  and t h i s  d i g i t i s e d  

da ta  i s  s t o r e d  in the  

memory.  
The under ly ing p r i nc im  

p le  behind the i s o l a t e d  

word  r ecogn i ze r  i s  p a t t e r n  

match ing.  In the  f i r s t  i ns  

s t a n c e ,  p a t t e r n s  o f  a l l  the  

words  cor respond ing  t o  a 

vocabulary  a r e  ob ta ined  and 

t he i r  t e m p l a t e s  s t o r e d  i n  
the s y s t e m  memory.  N e x t ,  

the p a t t e r n  o f  the  t e s t  

w o r d ' i s  gene ra ted  and cons 



p a r e d  with the t e m p l a t e s  

r e c o r d e d  earlier. In case 
of a correct match there is 
a d i s p l a y  of the correctly 
r e c o g n i z e d  word o n  the 
front pannel of the macs 
hine. Corresponding to the 
m a t c h e d  word the s y s t e m  

g e n e r a t e s  a specific c o d e .  

The c o d e  is a c c e p t e d  by the 
i n t e r f a c e  unit t h r o u g h  I/O 
device (2380 PIO). This 
c o d e  is further p r o c e s s e d  

for another c o m p a r i s o n  with 
preastored codes. Having 
c o m p a r e d  with the correct 
c o d e  this interface unit 
sends the A S C I I  d a t a  of the 
stored information to CRT 
terminal t h r o u g h  serial 
communication. 

2.2 Interface Unit 

This unit is also 
based on ZsSOA CPU which is 
driven by 4.0 MHz clock. It 
uses a Special purpose intn 
e g r a t e d  circuit designed to 
esse the problems associats 
ed with serial communicat— 
ion i.e. Universal Synchroh 
nuous/Asynchronuous Receive 
er and Transmitter (USART). 

The unit provides a 
three line serial communi: 
c a t i o n  p o r t .  One line t r a n s  

smits character to the ters 
minal, second line r e c e i v e s  

character e n t e r e d  at the 
terminal keyboard and the 
third line simply provides 
a common system groand con- 
nection. Information is put 
on these wires one bit at a 
time and i n  this way it 
takes eight separate trans 
e m i s s i o n s  t o  send a whole 

byte. The b a u d  rate i.e. 
speed at which the data is 
transmited is chosen to be 
9 6 0 0  in our case. However, 
this rate depends upon the 
specific application and 
the equipment involved. 
Since there is no handshaa 
king in this I/O process ,  
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it is the microprocessor's 
responsibility to send chan 
racters not faster than 
speed at which the termial 
can receive. Similar method 
is used to accept the incop 

ming characters at the free 
quent intervals to avoid 
missing data being sent by 
the terminal. 

To communicate with 
the terminal, the t r a n s f e r s  

to and from interface unit 
are c o n v e y e d  by using the 
American standard EIAsRSZBZ 
C, because the data are no 
longer activated by current 
intensity but by voltage 
level i.e. +12V and 5 1 2 V .  

Also such levels are not 
TTL compatible and can not 
be provided by the microps 
rocessor. Thus a physical 
interface is interposed 
using a driver and a receis 
ver circuit. The functional 
diagram of the complete 
system is shown in Fig.2 

3. Testing/Features of 
the System 

The system is tested 
with 10 words v o c a b u l a r y  

spoken by both male and 
female speakers. Though it 
can accomodate 40 words 
vocabulary. The words are 
spoken once into a micropa 
h o n e  to generate the refer: 
ence pattern. Corresponding 
to 10 words v o c a b u l a r y  10 
p a g e s  of stored information 
can be retreived.Transcript 
provides e m u l a t i o n  for the 
DEC V T s S Z - a n d  Ansi compati— 
ble terminals for display 
of English as well as 
Indian scripts.Another mode 
d i s p l a y s  high resolution, 
print quality characters 
for Indian scripts which 
can be used for text 
processing requirements. 
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