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Changes to the C-code

1. How the code is changed in the file option.h

Line 14

Add following code:

/* AMR-WB+ input/output sampling rate filters */

/* Choice of filter should be selected according to the hardware specification */

/* Both can be selected if required */

/* FILTER_44khz allow 11025, 22050 and 44100 Hz sampling rates */

/* FILTER_48khz allow 8, 16, 24, 32 and 48 kHz sampling rates */

#define FILTER_44kHz

#define FILTER_48kHz

2. How the code is changed in the file decim_split.c

Lines 21-24

Code before change:

int decim_split_12k8(/* number of sample decimated */

  float sig_fs[],     /* input:  signal to decimate*/

  float sig12k8_lf[], /* output: LF decimated signal*/

  float sig12k8_hf[], /* output: HF decimated signal */

  int lg,             /* input:  length of LF and HF */

  int fac_fs,         /* input:  at 48kHz, scale fac = fac_fs/FSCALE_DENOM */

  float mem[],        /* in/out: mem[L_MEM_DECIM_SPLIT] */

  int *frac_mem       /* in/out: interpol fraction memory*/

)

Code after change:

int decim_split_12k8( /* number of sample decimated  */

  float sig_fs[],     /* input:  signal to decimate  */

  int lg_input,       /* input:  2*L_FRAME44k if 44kHz*/

  float sig12k8_lf[], /* output: LF decimated signal  */

  float sig12k8_hf[], /* output: HF decimated signal  */

  int lg,             /* input:  length of LF and HF  */

  int fac_fs,         /* input:  at 48kHz, scale fac = fac_fs/FSCALE_DENOM */

  float mem[],        /* in/out: mem[L_MEM_DECIM_SPLIT] */

  int *frac_mem       /* in/out: interpol fraction memory*/

)

Lines 31-33

Code before change:

  fac_up = fac_fs;

  fac_down = 180;

  filter = (float *)filter_LP180;

Code after change:

#ifdef FILTER_44kHz

  if (lg_input == (2*L_FRAME44k))

  {

    fac_up = fac_fs*8;    

    fac_down = 3*441;

    filter = (float *)filter_LP165;

  }

#endif

#ifdef FILTER_48kHz

  if (lg_input == (2*L_FRAME48k))

  {

    fac_up = fac_fs*8;

    fac_down = 180*8; 

    filter = (float *)filter_LP180;

  }

#endif

Lines 74-81

Code before change:

int join_over_12k8(   /* number of sample oversampled  */

  float sig12k8_lf[], /* input:  LF signal (fs=12k8)   */

  float sig12k8_hf[], /* input:  HF signal (fs=12k8)  */

  int lg,             /* input:  length of LF and HF  */

  float sig_fs[],     /* output: oversampled signal   */

  int fac_fs,         /* input:  at 48kHz, scale fac = fac_fs/FSCALE_DENOM */

  float mem[],        /* in/out: mem[L_MEM_JOIN_OVER]  */

  int *frac_mem       /* in/out: interpol fraction memory*/

)

Code after change:

int join_over_12k8(   /* number of sample oversampled  */

  float sig12k8_lf[], /* input:  LF signal (fs=12k8)   */

  float sig12k8_hf[], /* input:  HF signal (fs=12k8)  */

  int lg,             /* input:  length of LF and HF  */

  float sig_fs[],     /* output: oversampled signal   */

  int lg_output,      /* input:  L_FRAME44k if 44kHz */

  int fac_fs,         /* input:  at 48kHz, scale fac = fac_fs/FSCALE_DENOM */

  float mem[],        /* in/out: mem[L_MEM_JOIN_OVER]  */

  int *frac_mem       /* in/out: interpol fraction memory*/

)

Lines 89-91

Code before change:

  fac_up = 180;

  fac_down = fac_fs;

  filter = (float *)filter_LP180;

Code after change:

#ifdef FILTER_44kHz

  if (lg_output == L_FRAME44k)

  {

    fac_up = 3*441;

    fac_down = fac_fs*8;

    filter = (float *)filter_LP165;

  }

#endif

#ifdef FILTER_48kHz

  if (lg_output == L_FRAME48k)

  {

    fac_up = 180*8;

    fac_down = fac_fs*8;

    filter = (float *)filter_LP180;

  }

#endif

Line 160

Add this code:

int frac_d, fac_up_d;

Line 168

Add this code:

fac_up_d = fac_up >> 3;

Lines 171-172

Code before change:

    c1 = &filter[frac];
    c2 = &filter[fac_up-frac];
Code after change:

    frac_d = frac >> 3;

    c1 = &filter[frac_d];

    c2 = &filter[fac_up_d-frac_d];

Line 174

Code before change:

    for(j=0; j<nb_coef; j++, c1+=fac_up, c2+=fac_up)

Code after change:

    for(j=0; j<nb_coef; j++, c1+=fac_up_d, c2+=fac_up_d)

3. How the code is changed in the file over_fs.c

Add these 3 functions into that file:

#include <stdio.h>

#include <stdlib.h>

#include <assert.h>

#include "../include/amr_plus.h"

#define L_FRAME_MAX   (L_FRAME48k)

/* local function */

static void interpol_mem(

  float *signal, 

  float *signal_int, 

  int L_frame_int,

  float *filter, 

  int nb_coef, 

  int fac_up, 

  int fac_down, 

  float gain,

  int *mem_frac);

int over_fs(      /* number of sample oversampled       */

  float sig_in[],/* input:  signal to oversample       */

  float sig_out[],/* output: signal oversampled         */

  int lg,         /* input:  length of output           */

  int fac_down,   /* input:  fs*12/fac_down = 44k/48k   */

  float mem[],    /* in/out: mem[2*L_FILT_OVER_FS]      */

  int *frac_mem   /* in/out: interpol fraction memory   */

)

{

  int i, ncoef, L_frame, L_frame_int;

  float signal[(2*L_FILT_OVER_FS)+2*L_FRAME_MAX];

  float *filter, gain;

  int fac_up;

  if (fac_down >= 12) return(lg);

  fac_up = 12;

  filter = (float *)filter_LP12;

  ncoef = L_FILT_OVER_FS;

  gain = 1.0f;

  L_frame = ((lg*fac_down)+(*frac_mem)) / fac_up;

  L_frame_int = lg;

  /* load buffer & update memory */

  for (i=0; i<(2*L_FILT_OVER_FS); i++)

  {

    signal[i] = mem[i];

  }

  for (i=0; i<L_frame; i++) 

  {

    signal[i+(2*L_FILT_OVER_FS)] = sig_in[i];

  }

  for (i=0; i<(2*L_FILT_OVER_FS); i++) 

  {

    mem[i] = signal[i+L_frame];

  }

  /* oversample to 44.1/48 khz */

  interpol_mem(signal+ncoef-1, sig_out, L_frame_int, filter, ncoef, 

                  fac_up, fac_down, gain, frac_mem);

  return(L_frame);

}

int decim_fs(    /* number of sample decimated       */

  float sig_in[], /* input:  signal to decimate         */

  int lg,         /* input:  length of input            */

  float sig_out[],/* output: signal decimated           */

  int fac_up,     /* input:  44k/48k *fac_up/12 = fs    */

  float mem[],    /* in/out: mem[2*L_FILT_DECIM_FS]     */

  int *frac_mem   /* in/out: interpol fraction memory   */

)

{

  int i, ncoef, L_frame, L_frame_int;

  float signal[(2*L_FILT_DECIM_FS)+2*L_FRAME_MAX];

  float *filter, gain;

  int fac_down;

  if (fac_down >= 12) return(lg);

  fac_down = 12;

  filter = (float *)filter_LP12;

  ncoef = L_FILT_OVER_FS*fac_down/fac_up;

  gain = ((float)fac_up) / ((float)fac_down);

  L_frame = lg;

  L_frame_int = ((lg*fac_up)-(*frac_mem)+(fac_down-1))/fac_down;

  /* load buffer & update memory */

  for (i=0; i<(2*L_FILT_DECIM_FS); i++) 

  {

    signal[i] = mem[i];

  }

  for (i=0; i<L_frame; i++) 

  {

    signal[i+(2*L_FILT_DECIM_FS)] = sig_in[i];

  }

  for (i=0; i<(2*L_FILT_DECIM_FS); i++) 

  {

    mem[i] = signal[i+L_frame];

  }

  /* decimation from 44.1/48khz to fs_output */

  interpol_mem(signal+ncoef-1, sig_out, L_frame_int, filter, ncoef, 

                  fac_up, fac_down, gain, frac_mem);

  return(L_frame_int);

}

static void interpol_mem(

  float *signal, 

  float *signal_int, 

  int L_frame_int,

  float *filter, 

  int nb_coef, 

  int fac_up, 

  int fac_down, 

  float gain,

  int *mem_frac)

{

  int i, j, frac, frac_step, pos, pos_step;

  int pos_step_plus_one, fac_up_minus_frac_step;

  float s, *x1, *x2, *c1, *c2;

  pos_step = fac_down / fac_up;

  pos_step_plus_one = pos_step + 1;

  frac_step = fac_down - (pos_step*fac_up);

  fac_up_minus_frac_step = fac_up-frac_step;

  pos = 0;

  frac = *mem_frac;

  for(i=0; i<L_frame_int; i++) 

  {

    x1 = signal+pos;

    x2 = x1+1;

    c1 = &filter[frac];

    c2 = &filter[fac_up-frac];

    s = 0.0;

    for(j=0; j<nb_coef; j++, c1+=fac_up, c2+=fac_up) 

    {

       s += (*x1--) * (*c1) + (*x2++) * (*c2);

    }

    signal_int[i] = gain*s;

    if (frac >= fac_up_minus_frac_step) 

    {

      pos += pos_step_plus_one;

      frac -= fac_up_minus_frac_step;

    }

    else 

    {

      pos += pos_step;

      frac += frac_step;

    }

  }

  *mem_frac = frac;

  return;

}
4. How the code is changed in the file proto_func.h

Line 40

Add following prototypes:

int over_fs(       /* number of sample oversampled       */

  float sig_in[],  /* input:  signal to oversample       */

  float sig_out[],/* output: signal oversampled         */

  int lg,         /* input:  length of output           */

   int fac_down,       /* input:  fs*12/fac_down = 44k/48k   */

  float mem[],    /* in/out: mem[2*L_FILT_OVER_FS]      */

  int *frac_mem   /* in/out: interpol fraction memory   */

);

int decim_fs(     /* number of sample decimated       */

  float sig_in[],/* input:  signal to decimate         */

  int lg,        /* input:  length of input            */

  float sig_out[], /* output: signal decimated           */

   int fac_up,         /* input:  44k/48k *fac_up/12 = fs    */

  float mem[],    /* in/out: mem[2*L_FILT_DECIM_FS]     */

  int *frac_mem   /* in/out: interpol fraction memory   */

);

Lines 42-49

Code before change:

int decim_split_12k8(/* number of sample decimated */

  float sig_fs[],     /* input:  signal to decimate*/

  float sig12k8_lf[], /* output: LF decimated signal*/

  float sig12k8_hf[], /* output: HF decimated signal */

  int lg,             /* input:  length of LF and HF */

  int fac_fs,         /* input:  at 48kHz, scale fac = fac_fs/FSCALE_DENOM */

  float mem[],        /* in/out: mem[L_MEM_DECIM_SPLIT] */

  int *frac_mem       /* in/out: interpol fraction memory*/

);

Code after change:

int decim_split_12k8( /* number of sample decimated  */

  float sig_fs[],     /* input:  signal to decimate  */

  int lg_input,       /* input:  2*L_FRAME44k if 44kHz*/

  float sig12k8_lf[], /* output: LF decimated signal  */

  float sig12k8_hf[], /* output: HF decimated signal  */

  int lg,             /* input:  length of LF and HF  */

  int fac_fs,         /* input:  at 48kHz, scale fac = fac_fs/FSCALE_DENOM */

  float mem[],        /* in/out: mem[L_MEM_DECIM_SPLIT] */

  int *frac_mem       /* in/out: interpol fraction memory*/

);

Lines 51-57

Code before change:

int join_over_12k8(   /* number of sample oversampled  */

  float sig12k8_lf[], /* input:  LF signal (fs=12k8)   */

  float sig12k8_hf[], /* input:  HF signal (fs=12k8)  */

  int lg,             /* input:  length of LF and HF  */

  float sig_fs[],     /* output: oversampled signal   */

  int fac_fs,         /* input:  at 48kHz, scale fac = fac_fs/FSCALE_DENOM */

  float mem[],        /* in/out: mem[L_MEM_JOIN_OVER]  */

  int *frac_mem       /* in/out: interpol fraction memory*/

);

Code after change:

int join_over_12k8(   /* number of sample oversampled  */

  float sig12k8_lf[], /* input:  LF signal (fs=12k8)   */

  float sig12k8_hf[], /* input:  HF signal (fs=12k8)  */

  int lg,             /* input:  length of LF and HF  */

  float sig_fs[],     /* output: oversampled signal   */

  int lg_output,      /* input:  L_FRAME44k if 44kHz */

  int fac_fs,         /* input:  at 48kHz, scale fac = fac_fs/FSCALE_DENOM */

  float mem[],        /* in/out: mem[L_MEM_JOIN_OVER]  */

  int *frac_mem       /* in/out: interpol fraction memory*/

);

5. How the code is changed in the file cnst.h

Line 34

Add following code:

  #define L_FRAME11k   ((L_FRAME_PLUS/512)*441)

  #define L_FILT_DECIM_FS   (L_FILT_OVER_FS*6)

  #define L_FILT_OVER_FS    12

6. How the code is changed in the file table_decl.h

Line 131

Before change:

extern const float filter_LP180[1+((12+1)*180)];

After change:

#ifdef FILTER_48kHz

extern const float filter_LP180[1+((12+1)*180)];

#endif

extern const float filter_LP12[1+(L_FILT_OVER_FS*12)];

#ifdef FILTER_44kHz

extern const float filter_LP165[1+((12+1)*165)];
#endif

7. How the code is changed in the cod_main.c
Line 142

Code before the change:

decim_split_12k8(channel_left, new_speech+L_FRAME_PLUS-L_NEXT_ST, channel_left,

Code after the change:

decim_split_12k8(channel_left, L_frame, new_speech+L_FRAME_PLUS-L_NEXT_ST, channel_left,

Line 144

Code before the change:

nb_samp = decim_split_12k8(channel_right, sig_right+L_FRAME_PLUS-L_NEXT_ST, channel_right,

Code after the change:

nb_samp = decim_split_12k8(channel_right, L_frame, sig_right+L_FRAME_PLUS-L_NEXT_ST, channel_right,

Line 176

Code before the change:

nb_samp = decim_split_12k8(channel_right, new_speech+L_FRAME_PLUS-L_NEXT, channel_right,

Code after the change:

nb_samp = decim_split_12k8(channel_right, L_frame, new_speech+L_FRAME_PLUS-L_NEXT, channel_right,

Line 317

Code before the change:

decim_split_12k8(channel_left, sig_left, channel_left,

Code after the change:

decim_split_12k8(channel_left, L_frame, sig_left, channel_left,

Line 319

Code before the change:

nb_samp = decim_split_12k8(channel_right, sig_right, channel_right,

Code after the change:

nb_samp = decim_split_12k8(channel_right, L_frame, sig_right, channel_right,

Line 568

Code before the change:

nb_samp = decim_split_12k8(channel_right, new_speech, channel_right,

Code after the change:

nb_samp = decim_split_12k8(channel_right, L_frame, new_speech, channel_right,

8. How the code is changed in the dec_main_s.c
Lines 229-234

Code before change :

/* band join and oversampling (HF into channel_left/right) */

fac_fs = (L_FRAME48k*upsamp_fscale)/L_frame;

join_over_12k8(sig_left, channel_left, L_FRAME_PLUS, channel_left,fac_fs, st->left.mem_oversamp, &(st->left.over_frac));

nb_samp = join_over_12k8(synth, channel_right, L_FRAME_PLUS, channel_right, fac_fs, st->right.mem_oversamp, &(st->right.over_frac));

Code after change :

/* band join and oversampling (HF into channel_left/right) */

if (L_frame == L_FRAME44k) 

  fac_fs = upsamp_fscale;

else

  fac_fs = (L_FRAME48k*upsamp_fscale)/L_frame;

join_over_12k8(sig_left, channel_left, L_FRAME_PLUS, channel_left,L_frame, fac_fs, st->left.mem_oversamp, &(st->left.over_frac));

nb_samp = join_over_12k8(synth, channel_right, L_FRAME_PLUS, channel_right,L_frame,fac_fs, st->right.mem_oversamp, &(st->right.over_frac));

Lines 246-249

Code before change :

/* band join and oversampling (HF into channel_left/right) */

fac_fs = (L_FRAME48k*upsamp_fscale)/L_frame;

nb_samp = join_over_12k8(synth, channel_right, L_FRAME_PLUS, channel_right, fac_fs, st->right.mem_oversamp, &(st->right.over_frac));

Code after change :

/* band join and oversampling (HF into channel_left/right) */

if (L_frame == L_FRAME44k) 

  fac_fs = upsamp_fscale;

else

  fac_fs = (L_FRAME48k*upsamp_fscale)/L_frame;

nb_samp = join_over_12k8(synth, channel_right, L_FRAME_PLUS, channel_right,L_frame, fac_fs, st->right.mem_oversamp, &(st->right.over_frac));

9. How the code is changed in the enc_wbplus.c
Lines 404-464

Code before change :

   switch (samplingRate)

   {

   case 8000:

      if (fscale == 0)

      {

         *L_frame = L_FRAME8k;

         *L_next = L_NEXT8k;

         *L_next_st = L_NEXT_ST8k;

      }

      else

      {

         fprintf(stderr, "16kHz files are allowed only without fsratio(isf) \n");

         exit(EXIT_FAILURE);

      }

      break;

   case 16000:

      if (fscale == 0)

      {

         *L_frame = L_FRAME16kPLUS;

         *L_next = L_NEXT16k;

         *L_next_st = L_NEXT_ST16k;

      }

      else

      {

         fprintf(stderr, "16kHz files are allowed only without fsratio(isf)\n");

         exit(EXIT_FAILURE);

      }

      break;

   case 24000:

      if (fscale == 0)

      {

         *L_frame = L_FRAME24k;

         *L_next = L_NEXT24k;

         *L_next_st = L_NEXT_ST24k;

      }

      else

      {

         fprintf(stderr, "24kHz files are allowed only without fsratio(isf) \n");

         exit(EXIT_FAILURE);

      }

      break;

   case 32000:

      if (fscale == FSCALE_DENOM)

      {

         *L_frame = L_FRAME32k;

      }

      else

      {

         printf("32kHz WAV files are allowed only at fsratio=1.\n");

         exit(EXIT_FAILURE);

      }

      break;

   case 48000:

      *L_frame = 2 * L_FRAME48k;

      break;

   default:

      fprintf(stderr, "error in sampling freq: use 16, 24, 32 or 48 kHz \n");

      exit(EXIT_FAILURE);

      break;

   }

Code after change :

   if (fscale != 0)

   {

      switch (samplingRate)

      {

#ifdef FILTER_48kHz

      case 8000:

      case 16000:

      case 24000:

      case 32000:

      case 48000:

        *L_frame = 2 * L_FRAME48k;

        break;

#endif

#ifdef FILTER_44kHz

      case 11025:

      case 22050:

      case 44100:

        *L_frame = 2 * L_FRAME44k;

        break;

#endif

      default:

         fprintf(stderr, "error in sampling frequency.  choice of filter are: \n");

#ifdef FILTER_44kHz

         fprintf(stderr, "     11, 22, 44 kHz \n");

#endif

#ifdef FILTER_48kHz

         fprintf(stderr, "     8, 16, 24, 32, 48 kHz \n");

#endif

         exit(EXIT_FAILURE);

         break;

      }

   }

   else {

      switch (samplingRate)

      {

      case 8000:

         *L_frame = L_FRAME8k;

         *L_next = L_NEXT8k;

         *L_next_st = L_NEXT_ST8k;

         break;

      case 16000:

         *L_frame = L_FRAME16kPLUS;

         *L_next = L_NEXT16k;

         *L_next_st = L_NEXT_ST16k;

         break;

      case 24000:

         *L_frame = L_FRAME24k;

         *L_next = L_NEXT24k;

         *L_next_st = L_NEXT_ST24k;

         break;

      default:

         fprintf(stderr, "error in sampling freq: without fsratio(isf) only 8, 16 or 24 kHz are allowed\n");

         exit(EXIT_FAILURE);

         break;

      }

   }

After line 571

Add this code :

   float mem_up_right[2* L_FILT_OVER_FS], mem_up_left[2* L_FILT_OVER_FS];

   int frac_up_right, frac_up_left;

   int fac_up, fac_down, nb_samp_fs;

Lines 673-679

Code before the changes :

   /* set fscale=1.0 when fs = 32000 or 48000 */

   if (((samplingRate == 32000) || (samplingRate == 48000))

       && (conf.fscale == 0))

   {

      conf.fscale = FSCALE_DENOM;

      conf.fscale_index = 8;

   }

Code after the changes :

   fac_up = fac_down = 12;   /* no oversampling by default */

   if (conf.fscale != 0)

   {

     switch (samplingRate) {

     case 8000:

       fac_down = 2;

       samplingRate  = 48000;

       break;

     case 16000:

       fac_down = 4;

       samplingRate  = 48000;

       break;

     case 24000:

       fac_down = 6;

       samplingRate  = 48000;

       break;

     case 32000:

       fac_down = 8;

       samplingRate  = 48000;

       break;

     case 11025:

       fac_down = 3;

       samplingRate  = 44100;

       break;

     case 22050:

       fac_down = 6;

       samplingRate  = 44100;

       break;

     }

     set_zero(mem_up_right, 2* L_FILT_OVER_FS);

     set_zero(mem_up_left, 2* L_FILT_OVER_FS);

   }

   frac_up_right = 0;

   frac_up_left = 0;

Lines 693-694

Code before the changes :

   lg = read_data(f_speech, channel_right, (numOfChannels * L_frame));

   if (lg != (numOfChannels * L_frame))

Code after the changes :

   /* number of sample per channel to read from file */

   nb_samp_fs = ((L_frame*fac_down)+frac_up_right) / fac_up;

   lg = read_data(f_speech, channel_right, (numOfChannels * nb_samp_fs));

   if (lg != (numOfChannels * nb_samp_fs))

Lines 701-703

Code before the changes :

      /* remove interleave of left and right samples */

      deinterleave(channel_right, channel_left, channel_right, L_frame);

   }


Code after the changes :

      deinterleave(channel_right, channel_right, channel_right, nb_samp_fs);

      over_fs(channel_left, channel_left, L_frame,

              fac_down, mem_up_left, &frac_up_left);

   }

   over_fs(channel_right, channel_right, L_frame,

           fac_down, mem_up_right, &frac_up_right);

After line 736

Add this code:

    if(fac_down != 12)

    {

      fprintf(stderr, "Must have 16kHz (to switch amr-wb -> wb+ (mode 10@13))\n"

        "or 48kHz (wb+) input\n\n");

      exit(EXIT_FAILURE);

    }

    if( numOfChannels == 1)

    {

      fprintf(stderr, "** Warning **\nDo not switch to stereo... \nyou have mono input\n\n");

    }

Lines 814-816

Code before the changes :

lg =  read_data(f_speech, channel_right + nb_hold,

                   (numOfChannels * (L_frame - nb_hold)));

Code after the changes :

      /* number of sample per channel to read from file */

nb_samp_fs = ((nb_samp*fac_down)+frac_up_right) / fac_up;
lg =  read_data(f_speech, channel_right + nb_hold,

                   (numOfChannels * nb_samp_fs));  

Lines 826-827


Code before the changes :

deinterleave(channel_right + nb_hold, channel_left+nb_hold,

                channel_right+nb_hold, L_frame-nb_hold);

Code after the changes :

deinterleave(channel_right + nb_hold, channel_left+nb_hold,

                      channel_right + nb_hold, nb_samp_fs);

over_fs(channel_left+nb_hold, channel_left+nb_hold, nb_samp, fac_down, mem_up_left, &frac_up_left);

After Line 828

Add this code:

over_fs(channel_right+nb_hold, channel_right+nb_hold, nb_samp, fac_down, mem_up_right, &frac_up_right);

10. How the code is changed in the dec_wbplus.c
Line 166

Code before change :

if (conf->fs != 48000)

Code after change :

if ((conf->fs!=44100) && (conf->fs!=48000))

After line 190

Code before change:

   case 48000:

      *L_frame = L_FRAME48k;

      break;

Code after change:

#ifdef FILTER_44kHz

    case 44100:

      *L_frame = L_FRAME44k;

      break;

#endif

#ifdef FILTER_48kHz

   case 48000:

      *L_frame = L_FRAME48k;

      break;

#endif

After line 275

Add this code:

float mem_down_right[2*L_FILT_DECIM_FS], mem_down_left[2*L_FILT_DECIM_FS];

int frac_down_right, frac_down_left;

int fac_up, fac_down, nb_samp_fs, fs_output;

After line 323

Add this code:

   /* default sampling rate if undefined */

   if (conf.fs == 0)

   {

      if (conf.extension == 0)

         conf.fs = 16000;

      else if (conf.fscale == 0)

         conf.fs = 24000;

      else

#ifdef FILTER_44kHz

         conf.fs = 44100;

#else

         conf.fs = 48000;

#endif

   }

   fs_output = conf.fs;

   fac_up = fac_down = 12;     /* no oversampling by default */

   frac_down_right = 0;

   frac_down_left = 0;

   if (conf.fscale != 0)

   {

     switch (conf.fs) {

     case 8000:

       fac_up = 2;

       conf.fs = 48000;

       break;

     case 16000:

       fac_up = 4;

       conf.fs = 48000;

       break;

     case 24000:

       fac_up = 6;

       conf.fs = 48000;

       break;

     case 32000:

       fac_up = 8;

       conf.fs = 48000;

       break;

     case 11025:

       fac_up = 3;

       conf.fs = 44100;

       break;

     case 22050:

       fac_up = 6;

       conf.fs = 44100;

       break;

     }

     set_zero(mem_down_right, 2*L_FILT_DECIM_FS);

     set_zero(mem_down_left, 2*L_FILT_DECIM_FS);

   }

Line 342

Code before change :

if ((f_syn = Wave_fopen(output_filename, "wb", &num_channels, &(conf.fs),

Code after change :

if ((f_syn = Wave_fopen(output_filename, "wb", &num_channels, &fs_output,

Line 473-475

Code before change :

/* interleave of left and right samples (stereo file format) */

interleave(channel_right, channel_left, channel_right, nb_samp);

writ_data(channel_right, 2 * nb_samp, f_syn);

Code after change :

nb_samp_fs = decim_fs(channel_right, nb_samp,channel_right, fac_up, mem_down_right, &frac_down_right);

nb_samp_fs = decim_fs(channel_left, nb_samp, channel_left, fac_up, mem_down_left, &frac_down_left);

/* interleave of left and right samples (stereo file format) */

interleave(channel_right, channel_left, channel_right, nb_samp_fs);

writ_data(channel_right, 2 * nb_samp_fs, f_syn);

Line 482

Code before change :

writ_data(channel_right, nb_samp, f_syn);

Code after change :

nb_samp_fs = decim_fs(channel_right, nb_samp,channel_right, fac_up, mem_down_right, &frac_down_right);

writ_data(channel_right, nb_samp_fs, f_syn);

11. How the code is changed in the table_plus.c
Add the following tables

/* filter for 8/16/24/32 and 11/22 kHz interpolation */

const float filter_LP12[1+(L_FILT_OVER_FS*12)] = {

1.000000f,  0.988498f,  0.954475f,  0.899352f,  0.825420f,  0.735720f,  0.633897f,  0.524013f,

0.410356f,  0.297222f,  0.188722f,  0.088586f,  0.000000f, -0.074528f, -0.133262f, -0.175285f,

-0.200514f, -0.209655f, -0.204130f, -0.185965f, -0.157650f, -0.121985f, -0.081907f, -0.040334f,

0.000000f,  0.036676f,  0.067704f,  0.091606f,  0.107459f,  0.114914f,  0.114168f,  0.105919f,

0.091282f,  0.071691f,  0.048793f,  0.024325f,  0.000000f, -0.022598f, -0.042107f, -0.057459f,

-0.067929f, -0.073158f, -0.073155f, -0.068270f, -0.059152f, -0.046684f, -0.031913f, -0.015973f,

0.000000f,  0.014940f,  0.027917f,  0.038192f,  0.045250f,  0.048826f,  0.048902f,  0.045698f,

0.039637f,  0.031308f,  0.021415f,  0.010723f,  0.000000f, -0.010029f, -0.018736f, -0.025618f,

-0.030331f, -0.032699f, -0.032714f, -0.030532f, -0.026443f, -0.020852f, -0.014237f, -0.007114f,

0.000000f,  0.006624f,  0.012342f,  0.016829f,  0.019866f,  0.021350f,  0.021289f,  0.019799f,

0.017085f,  0.013420f,  0.009125f,  0.004540f,  0.000000f, -0.004188f, -0.007765f, -0.010533f,

-0.012367f, -0.013215f, -0.013100f, -0.012108f, -0.010380f, -0.008099f, -0.005468f, -0.002701f,

0.000000f,  0.002452f,  0.004509f,  0.006063f,  0.007053f,  0.007465f,  0.007326f,  0.006700f,

0.005681f,  0.004381f,  0.002923f,  0.001425f,  0.000000f, -0.001259f, -0.002281f, -0.003019f,

-0.003455f, -0.003593f, -0.003462f, -0.003105f, -0.002579f, -0.001945f, -0.001267f, -0.000603f,

0.000000f,  0.000504f,  0.000884f,  0.001132f,  0.001250f,  0.001250f,  0.001154f,  0.000988f,

0.000779f,  0.000556f,  0.000340f,  0.000151f,  0.000000f, -0.000107f, -0.000169f, -0.000192f,

-0.000185f, -0.000157f, -0.000118f, -0.000079f, -0.000045f, -0.000021f, -0.000006f, -0.000001f,

0.000000f};

#ifdef FILTER_44kHz

/* filter for 44.1 kHz interpolation */

const float filter_LP165[1+((12+1)*165)] = {

1.000000f,  0.999939f,  0.999756f,  0.999451f,  0.999023f,  0.998474f,  0.997804f,  0.997011f,

0.996098f,  0.995062f,  0.993906f,  0.992630f,  0.991232f,  0.989715f,  0.988078f,  0.986321f,

0.984446f,  0.982451f,  0.980339f,  0.978108f,  0.975761f,  0.973297f,  0.970716f,  0.968021f,

0.965210f,  0.962284f,  0.959245f,  0.956093f,  0.952829f,  0.949453f,  0.945966f,  0.942369f,

0.938663f,  0.934848f,  0.930926f,  0.926897f,  0.922762f,  0.918522f,  0.914178f,  0.909730f,

0.905181f,  0.900531f,  0.895780f,  0.890931f,  0.885983f,  0.880939f,  0.875799f,  0.870564f,

0.865236f,  0.859815f,  0.854303f,  0.848702f,  0.843011f,  0.837233f,  0.831369f,  0.825420f,

0.819387f,  0.813272f,  0.807076f,  0.800800f,  0.794446f,  0.788014f,  0.781508f,  0.774927f,

0.768273f,  0.761548f,  0.754754f,  0.747891f,  0.740961f,  0.733965f,  0.726906f,  0.719784f,

0.712601f,  0.705359f,  0.698059f,  0.690703f,  0.683292f,  0.675828f,  0.668312f,  0.660747f,

0.653133f,  0.645472f,  0.637766f,  0.630017f,  0.622225f,  0.614394f,  0.606523f,  0.598616f,

0.590673f,  0.582697f,  0.574689f,  0.566650f,  0.558582f,  0.550488f,  0.542368f,  0.534224f,

0.526058f,  0.517872f,  0.509667f,  0.501445f,  0.493208f,  0.484957f,  0.476694f,  0.468420f,

0.460138f,  0.451849f,  0.443555f,  0.435256f,  0.426956f,  0.418655f,  0.410356f,  0.402059f,

0.393767f,  0.385481f,  0.377202f,  0.368933f,  0.360675f,  0.352430f,  0.344199f,  0.335983f,

0.327785f,  0.319605f,  0.311446f,  0.303310f,  0.295196f,  0.287108f,  0.279046f,  0.271012f,

0.263008f,  0.255035f,  0.247095f,  0.239188f,  0.231317f,  0.223483f,  0.215687f,  0.207930f,

0.200215f,  0.192542f,  0.184913f,  0.177330f,  0.169792f,  0.162303f,  0.154862f,  0.147472f,

0.140134f,  0.132848f,  0.125617f,  0.118440f,  0.111321f,  0.104259f,  0.097256f,  0.090313f,

0.083431f,  0.076611f,  0.069854f,  0.063162f,  0.056536f,  0.049975f,  0.043482f,  0.037058f,

0.030703f,  0.024418f,  0.018204f,  0.012063f,  0.005995f,  0.000000f, -0.005920f, -0.011764f,

-0.017532f, -0.023223f, -0.028836f, -0.034371f, -0.039826f, -0.045202f, -0.050497f, -0.055710f,

-0.060842f, -0.065892f, -0.070858f, -0.075741f, -0.080540f, -0.085254f, -0.089884f, -0.094428f,

-0.098886f, -0.103258f, -0.107543f, -0.111741f, -0.115852f, -0.119875f, -0.123810f, -0.127657f,

-0.131416f, -0.135085f, -0.138667f, -0.142159f, -0.145561f, -0.148875f, -0.152099f, -0.155234f,

-0.158279f, -0.161235f, -0.164102f, -0.166878f, -0.169566f, -0.172164f, -0.174672f, -0.177091f,

-0.179422f, -0.181663f, -0.183816f, -0.185880f, -0.187855f, -0.189743f, -0.191543f, -0.193255f,

-0.194880f, -0.196418f, -0.197869f, -0.199235f, -0.200514f, -0.201708f, -0.202817f, -0.203842f,

-0.204782f, -0.205639f, -0.206413f, -0.207104f, -0.207713f, -0.208241f, -0.208688f, -0.209055f,

-0.209342f, -0.209550f, -0.209680f, -0.209732f, -0.209707f, -0.209606f, -0.209430f, -0.209178f,

-0.208852f, -0.208454f, -0.207982f, -0.207439f, -0.206825f, -0.206141f, -0.205388f, -0.204566f,

-0.203677f, -0.202721f, -0.201700f, -0.200613f, -0.199463f, -0.198250f, -0.196975f, -0.195639f,

-0.194242f, -0.192787f, -0.191273f, -0.189703f, -0.188076f, -0.186394f, -0.184658f, -0.182869f,

-0.181028f, -0.179136f, -0.177194f, -0.175203f, -0.173165f, -0.171080f, -0.168949f, -0.166774f,

-0.164555f, -0.162294f, -0.159993f, -0.157650f, -0.155269f, -0.152851f, -0.150395f, -0.147904f,

-0.145378f, -0.142819f, -0.140228f, -0.137606f, -0.134954f, -0.132274f, -0.129566f, -0.126831f,

-0.124071f, -0.121286f, -0.118479f, -0.115650f, -0.112800f, -0.109930f, -0.107042f, -0.104137f,

-0.101215f, -0.098279f, -0.095328f, -0.092365f, -0.089389f, -0.086404f, -0.083408f, -0.080405f,

-0.077394f, -0.074377f, -0.071354f, -0.068328f, -0.065299f, -0.062268f, -0.059236f, -0.056204f,

-0.053174f, -0.050146f, -0.047122f, -0.044101f, -0.041087f, -0.038078f, -0.035078f, -0.032085f,

-0.029102f, -0.026130f, -0.023169f, -0.020220f, -0.017284f, -0.014363f, -0.011456f, -0.008566f,

-0.005693f, -0.002837f,  0.000000f,  0.002817f,  0.005614f,  0.008390f,  0.011144f,  0.013875f,

0.016582f,  0.019265f,  0.021922f,  0.024554f,  0.027158f,  0.029736f,  0.032285f,  0.034805f,

0.037296f,  0.039756f,  0.042186f,  0.044583f,  0.046949f,  0.049282f,  0.051581f,  0.053847f,

0.056077f,  0.058273f,  0.060433f,  0.062557f,  0.064644f,  0.066693f,  0.068705f,  0.070679f,

0.072615f,  0.074511f,  0.076368f,  0.078184f,  0.079961f,  0.081697f,  0.083392f,  0.085046f,

0.086658f,  0.088228f,  0.089756f,  0.091241f,  0.092684f,  0.094083f,  0.095440f,  0.096753f,

0.098022f,  0.099247f,  0.100429f,  0.101566f,  0.102660f,  0.103709f,  0.104713f,  0.105673f,

0.106588f,  0.107459f,  0.108285f,  0.109066f,  0.109803f,  0.110495f,  0.111143f,  0.111745f,

0.112304f,  0.112817f,  0.113287f,  0.113712f,  0.114093f,  0.114430f,  0.114723f,  0.114972f,

0.115178f,  0.115340f,  0.115459f,  0.115536f,  0.115569f,  0.115560f,  0.115509f,  0.115416f,

0.115282f,  0.115106f,  0.114889f,  0.114631f,  0.114333f,  0.113994f,  0.113616f,  0.113199f,

0.112743f,  0.112248f,  0.111715f,  0.111145f,  0.110537f,  0.109892f,  0.109210f,  0.108493f,

0.107740f,  0.106953f,  0.106130f,  0.105274f,  0.104384f,  0.103461f,  0.102505f,  0.101518f,

0.100499f,  0.099449f,  0.098369f,  0.097259f,  0.096119f,  0.094952f,  0.093756f,  0.092532f,

0.091282f,  0.090005f,  0.088703f,  0.087375f,  0.086023f,  0.084648f,  0.083249f,  0.081827f,

0.080384f,  0.078919f,  0.077434f,  0.075929f,  0.074404f,  0.072861f,  0.071299f,  0.069721f,

0.068125f,  0.066514f,  0.064887f,  0.063245f,  0.061590f,  0.059921f,  0.058239f,  0.056545f,

0.054840f,  0.053125f,  0.051399f,  0.049664f,  0.047921f,  0.046169f,  0.044410f,  0.042645f,

0.040874f,  0.039097f,  0.037316f,  0.035530f,  0.033742f,  0.031951f,  0.030158f,  0.028364f,

0.026569f,  0.024774f,  0.022979f,  0.021186f,  0.019395f,  0.017607f,  0.015822f,  0.014040f,

0.012263f,  0.010491f,  0.008725f,  0.006965f,  0.005212f,  0.003466f,  0.001729f,  0.000000f,

-0.001720f, -0.003429f, -0.005129f, -0.006817f, -0.008495f, -0.010160f, -0.011812f, -0.013451f,

-0.015077f, -0.016689f, -0.018286f, -0.019868f, -0.021434f, -0.022984f, -0.024518f, -0.026034f,

-0.027533f, -0.029014f, -0.030477f, -0.031920f, -0.033345f, -0.034750f, -0.036135f, -0.037499f,

-0.038842f, -0.040164f, -0.041465f, -0.042744f, -0.044000f, -0.045234f, -0.046444f, -0.047632f,

-0.048795f, -0.049935f, -0.051051f, -0.052142f, -0.053209f, -0.054250f, -0.055266f, -0.056257f,

-0.057222f, -0.058161f, -0.059074f, -0.059960f, -0.060820f, -0.061654f, -0.062460f, -0.063240f,

-0.063992f, -0.064717f, -0.065415f, -0.066085f, -0.066727f, -0.067342f, -0.067929f, -0.068488f,

-0.069019f, -0.069522f, -0.069997f, -0.070444f, -0.070863f, -0.071254f, -0.071616f, -0.071951f,

-0.072258f, -0.072536f, -0.072787f, -0.073009f, -0.073204f, -0.073371f, -0.073510f, -0.073622f,

-0.073706f, -0.073762f, -0.073792f, -0.073794f, -0.073769f, -0.073717f, -0.073638f, -0.073533f,
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-0.001193f, -0.001144f, -0.001095f, -0.001046f, -0.000997f, -0.000948f, -0.000900f, -0.000852f,

-0.000804f, -0.000756f, -0.000708f, -0.000661f, -0.000614f, -0.000568f, -0.000522f, -0.000476f,

-0.000430f, -0.000385f, -0.000341f, -0.000296f, -0.000253f, -0.000209f, -0.000167f, -0.000124f,

-0.000082f, -0.000041f,  0.000000f,  0.000040f,  0.000080f,  0.000119f,  0.000158f,  0.000196f,

0.000234f,  0.000271f,  0.000307f,  0.000343f,  0.000378f,  0.000412f,  0.000446f,  0.000479f,

0.000512f,  0.000544f,  0.000575f,  0.000605f,  0.000635f,  0.000664f,  0.000693f,  0.000721f,

0.000748f,  0.000774f,  0.000800f,  0.000825f,  0.000849f,  0.000873f,  0.000896f,  0.000918f,

0.000939f,  0.000960f,  0.000980f,  0.001000f,  0.001018f,  0.001036f,  0.001053f,  0.001070f,

0.001086f,  0.001101f,  0.001115f,  0.001129f,  0.001142f,  0.001154f,  0.001166f,  0.001177f,

0.001187f,  0.001197f,  0.001206f,  0.001214f,  0.001221f,  0.001228f,  0.001235f,  0.001240f,

0.001245f,  0.001250f,  0.001253f,  0.001257f,  0.001259f,  0.001261f,  0.001262f,  0.001263f,

0.001263f,  0.001263f,  0.001262f,  0.001260f,  0.001258f,  0.001256f,  0.001253f,  0.001249f,

0.001245f,  0.001240f,  0.001235f,  0.001229f,  0.001223f,  0.001217f,  0.001210f,  0.001202f,

0.001194f,  0.001186f,  0.001177f,  0.001168f,  0.001159f,  0.001149f,  0.001139f,  0.001128f,

0.001117f,  0.001106f,  0.001094f,  0.001082f,  0.001070f,  0.001058f,  0.001045f,  0.001032f,

0.001018f,  0.001005f,  0.000991f,  0.000977f,  0.000963f,  0.000948f,  0.000934f,  0.000919f,

0.000904f,  0.000889f,  0.000874f,  0.000858f,  0.000843f,  0.000827f,  0.000811f,  0.000795f,

0.000779f,  0.000763f,  0.000747f,  0.000731f,  0.000715f,  0.000698f,  0.000682f,  0.000666f,

0.000649f,  0.000633f,  0.000617f,  0.000600f,  0.000584f,  0.000568f,  0.000552f,  0.000535f,

0.000519f,  0.000503f,  0.000487f,  0.000471f,  0.000455f,  0.000440f,  0.000424f,  0.000408f,

0.000393f,  0.000378f,  0.000362f,  0.000347f,  0.000333f,  0.000318f,  0.000303f,  0.000289f,

0.000274f,  0.000260f,  0.000246f,  0.000233f,  0.000219f,  0.000206f,  0.000192f,  0.000179f,

0.000166f,  0.000154f,  0.000141f,  0.000129f,  0.000117f,  0.000105f,  0.000094f,  0.000083f,

0.000071f,  0.000061f,  0.000050f,  0.000039f,  0.000029f,  0.000019f,  0.000010f,  0.000000f,

-0.000009f, -0.000018f, -0.000027f, -0.000036f, -0.000044f, -0.000052f, -0.000060f, -0.000067f,

-0.000075f, -0.000082f, -0.000089f, -0.000095f, -0.000102f, -0.000108f, -0.000114f, -0.000120f,

-0.000125f, -0.000130f, -0.000135f, -0.000140f, -0.000145f, -0.000149f, -0.000153f, -0.000157f,

-0.000161f, -0.000164f, -0.000167f, -0.000170f, -0.000173f, -0.000176f, -0.000178f, -0.000180f,

-0.000183f, -0.000184f, -0.000186f, -0.000187f, -0.000189f, -0.000190f, -0.000191f, -0.000192f,

-0.000192f, -0.000193f, -0.000193f, -0.000193f, -0.000193f, -0.000193f, -0.000192f, -0.000192f,

-0.000191f, -0.000190f, -0.000190f, -0.000189f, -0.000187f, -0.000186f, -0.000185f, -0.000183f,

-0.000182f, -0.000180f, -0.000178f, -0.000176f, -0.000174f, -0.000172f, -0.000170f, -0.000168f,

-0.000166f, -0.000163f, -0.000161f, -0.000159f, -0.000156f, -0.000154f, -0.000151f, -0.000148f,

-0.000146f, -0.000143f, -0.000140f, -0.000137f, -0.000134f, -0.000131f, -0.000129f, -0.000126f,

-0.000123f, -0.000120f, -0.000117f, -0.000114f, -0.000111f, -0.000108f, -0.000105f, -0.000102f,

-0.000099f, -0.000096f, -0.000094f, -0.000091f, -0.000088f, -0.000085f, -0.000082f, -0.000080f,

-0.000077f, -0.000074f, -0.000071f, -0.000069f, -0.000066f, -0.000064f, -0.000061f, -0.000059f,

-0.000056f, -0.000054f, -0.000052f, -0.000049f, -0.000047f, -0.000045f, -0.000043f, -0.000041f,

-0.000039f, -0.000037f, -0.000035f, -0.000033f, -0.000031f, -0.000029f, -0.000028f, -0.000026f,

-0.000025f, -0.000023f, -0.000022f, -0.000020f, -0.000019f, -0.000018f, -0.000016f, -0.000015f,

-0.000014f, -0.000013f, -0.000012f, -0.000011f, -0.000010f, -0.000009f, -0.000008f, -0.000007f,

-0.000007f, -0.000006f, -0.000005f, -0.000005f, -0.000004f, -0.000004f, -0.000003f, -0.000003f,

-0.000003f, -0.000002f, -0.000002f, -0.000002f, -0.000001f, -0.000001f, -0.000001f, -0.000001f,

-0.000001f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,  0.000000f,

0.000000f,  0.000000f};

#endif

Before line 2697

Add following line :

#ifdef FILTER_48kHz

After line 2991

Add following line :

#endif
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