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This paper examines v a r i a b l e  r a t e  d i g i t a l  coding of speech 

s i g n a l s .  This type of  scheme t r i e s  to  accommodate the non-stat ionary 

na ture  of the  input  s i g n a l  by coding the incoming speech samples in  

blocks. The t o t a l  number of b i t s  f o r  a block is f ixed ,  bu t  within a 

block,  t he  number of  b i t s  a l loca ted  f o r  the  quant iza t ion  of  a given 

sample can vary. One approach approach to  v a r i a b l e  r a t e  coding is t o  

t r y  to maximize the  s ignal- to-noise r a t i o  (SNR) of t he  coded s igna l .  

The b i t  a l l o c a t i o n  is based on an est imate of the  l o c a l  energy o f  the 

speech samples. It is shown t h a t  t h i s  technique can t h e o r e t i c a l l y  o f f e r  

s i g n i f i c a n t  improvement i n  SNR over f ixed r a t e  coding f o r  speech 

s i g n a l s .  To be e f f e c t i v e ,  t h e  v a r i a b l e  b i t  a l l o c a t i o n  r equ i re s  a good 

est imate of the  s h o r t  term energy v a r i a t i o n  of  t he  speech s igna l .  The 

same est imate must be a v a i l a b l e  to  both the coder and decoder. This 

implies  an overhead f o r  the transmission of s i d e  information to the 

decoder. 

The f i r s t  approach taken i n  t h i s  work was to  use a good s ignal  

variance t r acke r  based on past  input  values.  This system r e a l i z e s  a 

s i g n i f i c a n t  SNR ga in  over a fixed r a t e  coder f o r  moderate block 

lengths .  However t h i s  increase  i n  SNR does n o t  manifest  i t s e l f  a s  a 

comparable increase  i n  perceived qual i ty .  A more perceptua l ly  
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meaningful measure, segmental SNR, shows only  a marginal increase .  The 

accuracy o f  the energy es t imate  a l so  has a s i g n i f i c a n t  e f f e c t  on the 

SNR gain.  For t ime cons tan t s  of t he  energy es t imator  corresponding to 

p r a c t i c a l  amounts of  s i d e  information,  much of  the SNR ga in  is  l o s t .  

A system proposed by Dubnowski and Crochiere [I ] was a l s o  

simulated. Resul t s  again show an improved SNR without an a t tendant  

increase  i n  perceptua l  qua l i ty .  It is  f e l t  t h a t  a t ime domain va r i ab le  

r a t e  coder can achieve a t  most modest perceptual  ga ins  over a fixed 

r a t e  coder. This is due to  the  f a c t  t h a t  v a r i a b l e  r a t e  coding tends to  

make the d i s t o r t i o n  constant  throughout a block of  speech. For low 

l e v e l  segments, t h e  quant iza t ion  d i s t o r t i o n  can overwhelm the speech 

s igna l .  The success of  v a r i a b l e  r a t e  coding used t o  minimize the mean 

square e r r o r  seems no t  t o  be i n  time domain coders but  i n  frequency 

domain techniques such a s  Adaptive Transform Coding. 
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