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CKAPTÜH I

I n t r o d u c t i o n

1 .1  The M atu re  o f  P ro b le m s .

I n  a  p u b l i c  a d d r e s s  B ystem  w h ich  u s e s  a  m icro p h o n e  an d  a  
lo u d s p e a k e r  i n  t h e  same room , th e  a c o u s t i c  c o u p l in g  b e tw een  t h e  lo u d s p e a k e r  
and  t h e  m icro p h o n e  fo rm s a  fe e d b a c k  lo o p .  I f  t h e  fe e d b a c k  s i g n a l  i s  i n  
p h a se  w i th  an d  g r e a t e r  i n  a m p li tu d e  th a n  t h e  o r i g i n a l  s i g n a l  a t  one o r  more 
f r e q u e n c ie s  th e n  o s o i l l a t i o n  w i l l  o o c u r  and  t h e  a m p l i f i e r  i s  u n s t a b l e .  
C o n se q u e n tly  t h e  pow er o f  t h e  a m p l i f i e r  c a n  n o t  b e  f u l l y  u t i l i z e d .

C o n v e n tio n a l m ethods o f  m in im iz in g  t h e  fe e d b a o k  a r e  t h e  u s e  o f  
d i r e c t i o n a l  m icro p h o n e  an d  lo u d s p e a k e r ,  t h e  p r o p e r  p la c e m e n t o f  t h e  
m icro p h o n e  o r  lo u d s p e a k e r ,  an d  th e  u s e  o f  e x p e n s iv e  a o o u s t i c  a b s o r b in g  
m a t e r i a l s .  I f  th e  lo u d s p e a k e r  o r  o th e r  com ponen ts o f  t h e  sy s te m  e x h i b i t  
r e s o n a n c e s ,  t h e  m in im iz in g  m ethod may u s e  a  p a s s iv e  n e tw o rk  o r  an  a o t i v e  
n e tw o rk  t o  e q u a l i z e  th e  r e s p o n s e  o f  t h e  s y s te m . A lth o u g h  a n  e l e c t r i c a l  
e q u a l i z a t i o n  o o u ld  b e  s y n th e s iz e d  t o  e q u a l i z e  t h e  r e s p o n s e  o f  t h e  room 
re s o n a n c e ,  t h e  n a t u r a l  r e s o n a n t  f r e q u e n c ie s  w i l l  s t i l l  c h a n g e นพi t h  v a r i o u s ’ 
f a c t o r s  auoh  a s  t h e  m icro p h o n e  p o s i t i o n ,  t e m p e r a tu r e ,  h u m id i ty  and  num ber 
o f  p e rs o n s  i n  t h e  room . So a l l  t h e  metho&fl m e n tio n e d  above  h av e  a  
l i m i t e d  u s e f u l n e s s  i n  s o l v i n g  th e  p ro b le m .
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In t h is  t h e s is  a b e t te r  method w i l l  be d iscu ssed  and t h is  
w i l l  lea d  to  a new techn ique to  s t a b i l i z e  th e system*

1 .2  H is to r ic a l  Background

The frequency response between two lo c a t io n s  in  a room w ith  
n e g l ig ib le  d irect-so u n d  tra n sm issio n  has been stu d ied  th e o r e t ic a l ly  ' 
and exp erim en ta lly  by M.R. Schroeder( 5 ) .He shoved th a t th e frequency sp ac-  

- in g  between peak i s  about 10 Hz and the frequency spacing between peak 
and adjacent'V alley  i s  about 5 Hz. A v ery  im portant r e s u lt  which he 
found was th a t h ig h e s t  peak l e v e l  exceeds th e average l e v e l  by more 
than 10 dB. This i s  th e cause o f  p o s it iv e  feedback or i n s t a b i l i t y  
in  a sound system . ty.R. Schroeder su ggested  a p o ss ib le  method to  
smoothen the response by s h if t in g  th e s ig n a l frequency by an amount 
equal to  th e  frequency spacing between a peak and i t s  a d jacen t v a l le y  
In t h is  manner any e x c e s s iv e  ga in  o f  a s ig n a l o f  frequency a t  a response  
peak i s  q u ick ly  compensated by th e low ga in  o f th e  a d ja cen t v a l le y  on 
i t s  n ext t r ip  around th e feedback lo o p .

1 .3  O u tlin e o f  R esearch.

The o b je c t iv e  o f  t h is  resea rch  i s  to  in v e s t ig a te  a new c ir c u i t  
d esig n , which u ses  a s ig n a l p ro cessin g  techn ique to  improve th e s t a b i l i t y  
o f  th e system in  th e reverberan t sp a ce . The o u tlin e  o f  the work can be
summarized as fo llo w s  ะ



(a ) The s t a b i l i t y  o f  audio system  w ith  and w ithout 
frequency s h if t in g  i s  d iscu ssed  in  chapter 2 .

(๖) The method o f  audio frequency p ro cessin g  technique  
to  reduce p o s i t iv e  feedback in  th e audio system  i s  
presented  in  chapter 3 .

(c) A new c ircu it design i s  presented in  chapter 4 »
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