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ABSTRACT 

The VESPRA system is designed f o r  the 

processing of chains of (not connected 

u t te rances  o f )  wordforms. These s t r i n g s  

of wordforms correspond to sentences 

except t ha t  they are not r e a l i s e d  in 

connected speech. VESPRA means: 

Verarbe i tung  und Erkennung gesprochener 

Sprache (process ing and r e c o g n i t i o n  of 

speech). VESPRA w i l l  be used to c o n t r o l  

d i f f e r e n t  types of machines by vo ice 

input  ( f o r  ins tance:  non c r i t i c a l  

c o n t r o l  f unc t i ons  in cars and in 

t rucks ,  vo ice box in d i g i t a l  te lephone 

systems, t e x t  processing systems, 

d i f f e r e n t  types of o f f i c e  work- 

s t a t i o n s ) .  

I . 

The VESPRA system cons is ts  of f i v e  

components: 

I )  the noise reduc t ion  u n i t ;  

2) the phonet ic  f e a t u r e  e x t r a c t i o n  and 

p a t t e r n  r e c o g n i t i o n  u n i t ;  

3) an ATN grammar , a d i a l o g  model and 

a model of the c o n t r o l l e d  machlne; 

4) a machine c o n t r o l  and d i a l o g  

genera t ion  u n i t ;  

5) a user f r i e n d l y  sof tware development 

env i ronment .  

2. 

In d i f f e r e n c e  to common speech 

processing systems VESPRA has an 

i n t e g r a t e d  noise reduc t ion  u n i t .  This 

noise reduc t ion  u n i t  is contex t  

s e n s i t i v e .  Depending on the type of 

noise severa l  types of f i l t e r s  w i l l  

reduce the noise corresponding to the 

ac tua l  s i t u a t i o n  in which the system is 

used. Analog and d i g i t a l  f i l t e r i n g  

methods w i l l  be used. Noise has been up 

to now a big problem which made a wide 

use of speech processing systems 

imposs ib le .  The noise reduc t ion  is 

t r i g g e r e d  by the ac tua l  s ta te  of the 

machine and the general  acous t i ca l  

env i ronment .  VESPRA w i l l  be able to 

recognize 500 wordforms speaker 

dependent and 100 wordforms speaker non 

s e n s i t i v e .  

An ATN grammar processes a l l  meaningful  

sentences on the basis of these 

wordforms ( i n c l u d i n g  reduced forms of 
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s e n t e n c e s ) .  The r e s u l t  o f  t h i s  l e x i c a ] ,  

s y n t a c t i c a l ,  s e m a n t i c a l  and p r a g m a t i c a l  

p r o c e s s i n g  is  s t o r e d  in  the  d i a l o g  

memory or  compared w i t h  the  c o n t e n t  o f  

the  d i a l o g  memory. The i n t e r p r e t e d  

command i n p u t  i s  p rocessed  by the  model 

of  the  a c t u a l  s t a t e  o f  the  c o n t r o l l e d  

mach ine .  I f  a command by the user  is in 

c o n f l i c t  w i t h  the  g e n e r a l  s t a t e  o f  the  

c o n t r o l l e d  machine VESPRA i n f o r m s  the  

user  by v o i c e  o u t p u t  o r  by v i s u a l  

o u t p u t .  The v o i c e  o u t p u t  w i l l  be 

r e a l i s e d  by LPC coded speech and is  

i n c l u d e d  in the  VESPRA sys tem.  The 

v i s u a l  o u t p u t  depends on the  

p o s s i b i l i t i e s  o f f e r e d  by the  c o n t r o l l e d  

mach ine .  I f  a command by the  user  is  

no t  in c o n f l i c t  w i t h  the  g e n e r a l  s t a t e  

of  the  c o n t r o l l e d  machine the  VESPRA 

system : j i ves  an i n s t r u c t i o n  to  the  

c o n t r o l l e d  mach ine ,  l he  i n t e r f a c e  

between VESPRA and the  c o n t r o l l e d  

machine is  des igned  in a way t h a t  

a l l o w s  to  connec t  v a r i o u s  t ypes  of  

sensors  and a c t o r s  t o  VESPRA. 

There is  a feedback  c o n t r o l  between the  

l e x i c a l ,  s y n t a c t i c a l ,  s e m a n t i c a l  and 

p r a g m a t i c a l  p r o c e s s i n g  u n i t  and the  

p h o n e t i c  e x t r a c t i o n  and p a t t e r n  

r e c o g n i t i o n  u n i t  in o r d e r  to  o p t i m i z e  

the  p h o n e t i c  p r o c e s s i n g  and the 

p r o c e s s i n g  o f  the  cha ins  o f  w o r d f o r m s .  

The d i a l o g  model and the  model o f  the  

c o n t r o l l e d  machine c o n t r o l  the  no i se  

r e d u c t i o n  u n i t .  Tile cha ins  of  w o r d f o r m s  

may c o n s i s t  o f  ten  word fo rms  in the  

maximum. A f t e r  the  command i n p u t  by the  

user  is  F i n i s h e d  the  VESPRA system or  

the  c o n t r o l l e d  machine r e a c t s  w i t h i n  

0.3 seconds.  

A user  I~ r i end l y  s o f t w a r e  d e v e l o p m e n t a l  

system t h a t  runs on a ma in f rame o r  a 

w o r k s t a t i o n  g i v e s  a non i n s t r u c t e d  user  

( e n g i n e e r )  the  p o s s i b i l i t y  to  mod i f y  

c e r t a i n  u n i t s  o f  t he  VESPRA system 

w i t h i n  a c e r t a i n  l i m i t  o f  c o m p l e x i t y .  

Th is  d e v e l o p m e n t a l  system may mod i f y  

the  pa rame te rs  o f  the  f o l l o w i n g  u n i t s :  

- l e x i c a l ,  s y n t a c t i c a l ,  s e m a n t i c a l  and 

p r a g m a t i c a l  p r o c e s s i n g ;  

- d i a l o g  model and d i a l o g  memory; 

-model  of  the  a c t u a l  s t a t e  of  the  

mach ine ;  

-mach ine  c o n t r o l  and d i a l o g  g e n e r a t i o n .  

No s p e c i a l  knowledge in l i n g u i s t i c s  o r  

i n f o r m a t i o n  sc i ence  is  r e q u i r e d  to  use 

t h i s  d e v e l o p m e n t a l  sys tem,  

3. 

The VESPRA system w i l l  no t  o n l y  be 

r e a l i s e d  as a s o f t w a r e  s i m u l a t i o n  on a 

ma in f rame computer, .  The main goa l  is  to  

b u i l d  a ha rdware  module which can be 

used f o r  s e v e r a l  p u r p o s e s .  Th is  system 

w i l l  be d e v e l o p e d  in c o o p e r a t i o n  w i t h  

s e v e r a l  r e s e a r c h  i r l s t i t u t i o n s  and ma jo r  

i n d u s t r i a l  compan ies .  Th is  p r o j e c t  i s  

f i n a n c e d  by the  i n d u s t r y  and the  

f e d e r a l  r e s e a r c h  and t e c h n o l o g y  

d e p a r t m e n t  (BMFT: B u n d e s m i n i s t e r  f o r  

Forschung und T e c h n o l o g i e ) .  
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