
ID.Fix-‐Eval	  

Most of digital image and signal processing algorithms are implemented into fixed-point architectures to satisfy 
the cost and power consumption constraints associated with embedded systems. The fixed-point conversion 
process is an issue for the reduction of the time-to-market and tools to automate this phase and to explore the 
design space are required. The ID.Fix tool based on the compiler infrastructure GECOS allows converting a C 
source code into a fixed-point C code using ac_fixed data types. The data word-lengths are optimized by 
minimizing the implementation cost under accuracy constraint. To obtain low optimization time, an analytical 
approach is used to evaluate the fixed-point computation accuracy. This approach is valid for systems made-up 
of smooth arithmetic operations.  
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Source	  code	  :	  C	  code	  with	  pragmas	  	  

Output	  code	  :	  Fixed-‐point	  C	  code	  	  

  C++	  code	  with	  ac	  data	  types	  	  
 Specifica2on	  of	  each	  data	  with	  ac_fixed	  data	  types	  

float FIR ( 
#pragma DYNAMIC [-1,1] Wd [16] 
float sample 
) { 

#pragma DELAY 
float X[4]; 

#pragma OUTPUT 
float y; 

Dynamic	  range	  of	  the	  input	  	  	  

Data	  word-‐length	  (bit)	  

Delay	  between	  tabular	  elements	  	  

Output	  having	  the	  accuracy	  constraint	  

ac_fixed<16,2,true,AC_TRN,AC_SAT> FIR( 
ac_fixed<16,1,true,AC_TRN,AC_SAT> sample) 
{ 
ac_fixed<20,2,true,AC_TRN,AC_SAT> acc; 
ac_fixed<16,2,true,AC_TRN,AC_SAT> y; 
ac_fixed<16,1,true,AC_TRN,AC_SAT> X[4]; 

Satura2on	  mode	  

Signe	  mode	  

Rounding	  mode	  

Data	  word-‐length	  

Integer	  part	  word-‐length	  

	  	  AnalyAcal	  evaluaAon	  of	  the	  fixed-‐point	  accuracy	  	  

  AnalyAcal	  approach	  
  Significant	  reduc2on	  of	  the	  evalua2on	  2me	  compared	  to	  
fixed-‐point	  simula2on	  based	  approaches	  	  

  Determina2on	  of	  the	  expression	  of	  the	  global	  output	  
noise	  power	  

 Technique	  based	  on	  perturba2on	  theory	  

 Valid	  for	  any	  system	  based	  on	  smooth	  operators	  (+,-‐,×,÷,…)	  	  

 T1	  :	  System	  modeling	  at	  noise	  level	  
 Inser2on	  of	  noise	  sources	  
 Inser2on	  of	  data	  and	  operator	  noise	  model	  

 T2	  :	  System	  expression	  determinaAon	  
 Cycle	  dismantling	  

 DAG	  genera2on	  	  	  	  	  

 Recurrent	  Equa2on	  Determina2on	  

 From	  DAG	  to	  recurrent	  equa2on	  	  	  	  	  
 Par2al	  pseudo-‐transfer	  Func2on	  Determina2on	  

 From	  recurrent	  equa2on	  to	  par2al	  transfer	  func2on	  	  

 Global	  Pseudo-‐transfer	  Func2on	  Determina2on	  
 Computa2on	  on	  Matlab	  	  	  

 T3	  :	  Noise	  power	  expression	  determinaAon	  
 Computa2on	  of	  the	  pseudo-‐impulse	  response	  	  
 Determina2on	  of	  the	  gain	  associated	  with	  the	  mean	  and	  the	  variance	  	  

 Computa2on	  on	  Matlab	  	  	  
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float CalculRSQB(int** W_FP) 
{ 
… 
K[0]=W_FP[107][0] + W_FP[107][1] - W_FP[108][1]; 
Q[0]=QstepComputation(W_FP[108][1]); 

SrcMean[90] = MeanComputation(Q[0],K[0]); 
SrcVar[90]  = VarComputation(Q[0],K[0]); 
… 

… 
MeanGain[90]= 0.5348; 
VarGain[90] = 0.2345; 
… 

for(j = 1; j < NB_SRCE_NOISE; j++)    
{ 
   Mean += SrcMean[i]* MeanGain[j]; 
   Variance += SrcVar[i] * VarGain[i]; 
} 
  
return (10*log10( Variance + Mean * Mean)); 
}  

Number	  of	  bits	  eliminated	  during	  the	  cast	  opera2on	  

Computa2on	  of	  the	  	  sta2s2cal	  parameters	  for	  noise	  source	  number	  90	  
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PbCompute.cc  C code for noise power expression  

Numerical	  values	  of	  the	  gain	  (mean	  and	  
variance)	  for	  noise	  source	  number	  90.	  	  

Operand	  Word-‐length	  
Gain	  associated	  to	  the	  variance	  

Noise	  source	  I	  mean	  

Gain	  associated	  to	  the	  mean	  
Noise	  source	  I	  mean	  

Computa2on	  of	  the	  global	  
noise	  mean	  and	  variance	  .	  	  


