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Changes to the C-code:

1.
How the code is changed in the file dec_lpc.c
Lines 6-10:

#include "typedef.h"

#include "dec_util.h"

#define MAX_16       (Word16)0x7FFF

#define MIN_16       (Word16)0x8000

#define M            16             /* Order of LP filter                  */

#define MP1          (M + 1)

Lines 246-370:

void D_LPC_isp_a_conversion(Word16 isp[], Word32 a[], Word16 m)

{

   Word32 j, i, nc, s;

   Word32 f1[NC16k + 1], f2[NC16k];

   Word32 t0;

   Word16 hi, lo;

   nc = m >> 1;

   if(nc > 8)

   {

      D_LPC_isp_pol_get(&isp[0], f1, nc, 1);

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

      {

         f1[i] = (f1[i] << 2);

      }

   }

   else

   {

      D_LPC_isp_pol_get(&isp[0], f1, nc, 0);

   }

   if(nc > 8)

   {

      D_LPC_isp_pol_get(&isp[1], f2, nc - 1, 1);

      for(i = 0; i <= nc - 1; i++)

      {

         f2[i] = (f2[i] << 2);

      }

   }

   else

   {

      D_LPC_isp_pol_get(&isp[1], f2, nc - 1, 0);

   }

   /*

    *  Multiply F2(z) by (1 - z^-2)

    */

   for(i = nc - 1; i > 1; i--)

   {

      f2[i] = f2[i] - f2[i - 2];   /* f2[i] -= f2[i-2]; */

   }

   /*

    *  Scale F1(z) by (1+isp[m-1]) and F2(z) by (1-isp[m-1])

    */

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

   {

      /* f1[i] *= (1.0 + isp[M-1]); */

      D_UTIL_l_extract(f1[i], &hi, &lo);

      t0 = D_UTIL_mpy_32_16(hi, lo, isp[m - 1]);

      f1[i] = f1[i] + t0;

      /* f2[i] *= (1.0 - isp[M-1]); */

      D_UTIL_l_extract(f2[i], &hi, &lo);

      t0 = D_UTIL_mpy_32_16(hi, lo, isp[m - 1]);

      f2[i] = f2[i] - t0;

   }

   /*

    *  A(z) = (F1(z)+F2(z))/2

    *  F1(z) is symmetric and F2(z) is antisymmetric

    */

   /* a[0] = 1.0; */

   a[0] = 4096;

   s = 0;

   for(i = 1, j = m - 1; i < nc; i++, j--)

   {

      /* a[i] = 0.5*(f1[i] + f2[i]); */

      t0 = f1[i] + f2[i];   /* f1[i] + f2[i] */

      a[i] = ((t0 >> s) + 0x800) >> 12;   /* from Q23 to Q12 and * 0.5 */

      /* a[j] = 0.5*(f1[i] - f2[i]); */

      t0 = (f1[i] - f2[i]);   /* f1[i] - f2[i] */

      a[j] = ((t0 >> s) + 0x800) >> 12;   /* from Q23 to Q12 and * 0.5 */

      /* Avoid saturation by scaling and start from beginning */

      if ((!((a[i] < MAX_16) & (a[i] > MIN_16))) | (!((a[j] < MAX_16) & (a[j] > MIN_16))))

      {

          s++;

          i = 0;

          j = m;

      }

   }

   a[0] = a[0] >> s;

   /* a[NC] = 0.5*f1[NC]*(1.0 + isp[M-1]); */

   D_UTIL_l_extract(f1[nc], &hi, &lo);

   t0 = D_UTIL_mpy_32_16(hi, lo, isp[m - 1]);

   t0 = (f1[nc] + t0);

   a[nc] = ((t0 >> s) + 0x800) >> 12;  /* from Q23 to Q12 and * 0.5 */

   /* a[m] = isp[m-1]; */

   a[m] = (isp[m - 1] >> (2 + s)) + 1; /* from Q15 to Q12 */

   a[m] >>= 1;

   return;

}

/*

 * D_LPC_a_weight

 *

 * Parameters:

 *    a              I: LP filter coefficients

 *    ap             O: weighted LP filter coefficients

 *    gamma          I: weighting factor

 *    m              I: order of LP filter

 *

 * Function:

 *    Weighting of LP filter coefficients, ap[i] = a[i] * (gamma^i).

 *

 * Returns:

 *    void

 */

void D_LPC_a_weight(Word32 a[], Word32 ap[], Word16 gamma, Word16 m)

{

   Word32 i, fac;

   ap[0] = a[0];

   fac = gamma;

   for(i = 1; i < m; i++)

   {

      ap[i] = (Word16)(((a[i] * fac) + 0x4000) >> 15);

      fac = ((fac * gamma)  + 0x4000) >> 15;

   }

   ap[m] = (Word16)(((a[m] * fac) + 0x4000) >> 15);

   return;

}

Lines 620-646:

void D_LPC_int_isp_find(Word16 isp_old[], Word16 isp_new[],

                        const Word16 frac[], Word32 Az[])

{

   Word32 tmp, i, k, fac_old, fac_new;

   Word16 isp[M];

   for(k = 0; k < 3; k++)

   {

      fac_new = frac[k];

      fac_old = (32767 - fac_new) + 1;   /* 1.0 - fac_new */

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

      {

         tmp = isp_old[i] * fac_old;

         tmp += isp_new[i] * fac_new;

         isp[i] = (Word16)((tmp + 0x4000) >> 15);

      }

      D_LPC_isp_a_conversion(isp, Az, M);

      Az += MP1;

   }

   /* 4th subframe: isp_new (frac=1.0) */

   D_LPC_isp_a_conversion(isp_new, Az, M);

   return;

}

2.
How the code is changed in the file dec_lpc.h
Lines 11-21:
void D_LPC_isf_noise_d(Word16 *indice, Word16 *isf_q);

void D_LPC_isf_isp_conversion(Word16 isf[], Word16 isp[], Word16 m);

void D_LPC_isp_a_conversion(Word16 isp[], Word32 a[], Word16 m);

void D_LPC_a_weight(Word32 a[], Word32 ap[], Word16 gamma, Word16 m);

void D_LPC_isf_2s3s_decode(Word16 *indice, Word16 *isf_q, Word16* past_isfq,

                           Word16 *isfold, Word16 *isf_buf, Word16 bfi);

void D_LPC_isf_2s5s_decode(Word16 *indice, Word16 *isf_q, Word16 *past_isfq,

                           Word16 *isfold, Word16 *isf_buf, Word16 bfi);

void D_LPC_int_isp_find(Word16 isp_old[], Word16 isp_new[],

                        const Word16 frac[], Word32 Az[]);

void D_LPC_isf_extrapolation(Word16 HfIsf[]);

3.
How the code is changed in the file dec_lpc.h
Lines 203-229:
Word32 D_MAIN_decode(Word16 mode, Word16 prms[], Word16 synth16k[],

                     void *spd_state, UWord8 frame_type)

{

   Word32 code2[L_SUBFR];           /* algebraic codevector                */

   Word32 L_tmp, L_tmp2, L_gain_code, L_stab_fac;

   Word32 i, j, i_subfr, pit_flag;

   Word32 T0, T0_frac, T0_max, select, T0_min = 0;

   Word16 exc2[L_FRAME];            /* excitation vector                   */

   Word32 Aq[NB_SUBFR * (M + 1)];   /* A(z) quantized for the 4 subframes  */

   Word16 code[L_SUBFR];            /* algebraic codevector                */

   Word16 excp[L_SUBFR];            /* excitation vector                   */

   Word16 HfIsf[M16k];

   Word16 ispnew[M];                /* immittance spectral pairs at 4nd sfr*/

   Word16 isf[M];                   /* ISF (frequency domain) at 4nd sfr   */

   Word16 isf_tmp[M];               /* ISF tmp                             */

   Word16 ind[8];                   /* quantization indices                */

   Word16 index, fac, voice_fac, max, Q_new = 0;

   Word16 gain_pit, gain_code, gain_code_lo, tmp;

   Word16 corr_gain = 0;

   UWord16 pit_sharp = 0;

   Word16 *exc;                     /* Excitation vector                   */

   Word32 *p_Aq;                    /* ptr to A(z) for the 4 subframes     */

   Word16 *p_isf;                   /* prt to isf                          */
4.
How the code is changed in the file dec_util.c
Lines 659-697:

static void D_UTIL_synthesis_32(Word32 a[], Word16 m, Word16 exc[],

                                Word16 Qnew, Word16 sig_hi[], Word16 sig_lo[],

                                Word16 lg)

{

   Word32 i, j, a0, s;

   Word32 tmp, tmp2;

   /* See if a[0] is scaled */

   s = D_UTIL_norm_s((Word16)a[0]) - 2;

   a0 = a[0] >> (4 + Qnew);   /* input / 16 and >>Qnew */

   /* Do the filtering. */

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

   {

      tmp = 0;

      for(j = 1; j <= m; j++)

      {

         tmp -= sig_lo[i - j] * a[j];

      }

      tmp = tmp >> (15 - 4);   /* -4 : sig_lo[i] << 4 */

      tmp2 = exc[i] * a0;

      for(j = 1; j <= m; j++)

      {

         tmp2 -= sig_hi[i - j] * a[j];

      }

      tmp += tmp2 << 1;

      tmp <<= s;

      /* sig_hi = bit16 to bit31 of synthesis */

      sig_hi[i] = (Word16)(tmp >> 13);

      /* sig_lo = bit4 to bit15 of synthesis */

      sig_lo[i] = (Word16)((tmp  >> 1) - (sig_hi[i] * 4096));

   }

   return;

}

Lines 972-1006:

static void D_UTIL_synthesis(Word32 a[], Word16 m, Word16 x[], Word16 y[],

                             Word16 lg, Word16 mem[], Word16 update)

{

   Word32 i, j, tmp, s;

   Word16 y_buf[L_SUBFR16k + M16k], a0;

   Word16 *yy;

   yy = &y_buf[m];

   /* See if a[0] is scaled */

   s = D_UTIL_norm_s((Word16)a[0]) - 2;

   /* copy initial filter states into synthesis buffer */

   memcpy(y_buf, mem, m * sizeof(Word16));

   a0 = (Word16)(a[0] >> 1);   /* input / 2 */

   /* Do the filtering. */

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

   {

      tmp = x[i] * a0;

      for(j = 1; j <= m; j++)

      {

         tmp -= a[j] * yy[i - j];

      }

      tmp <<= s;

      y[i] = yy[i] = (Word16)((tmp + 0x800) >> 12);

   }

   /* Update memory if required */

   if(update)

   {

      memcpy(mem, &yy[lg - m], m * sizeof(Word16));

   }

   return;

}
Lines 1121-1138:

void D_UTIL_dec_synthesis(Word32 Aq[], Word16 exc[], Word16 Q_new,

                          Word16 synth16k[], Word16 prms, Word16 HfIsf[],

                          Word16 mode, Word16 newDTXState, Word16 bfi,

                          Decoder_State *st)

{

   Word32 tmp, i;

   Word16 exp;

   Word16 ener, exp_ener;

   Word32 fac;

   Word16 synth_hi[M + L_SUBFR], synth_lo[M + L_SUBFR];

   Word16 synth[L_SUBFR];

   Word16 HF[L_SUBFR16k];   /* High Frequency vector      */

   Word32 Ap[M16k + 1];

   Word32 HfA[M16k + 1];

   Word16 HF_corr_gain;

   Word16 HF_gain_ind;

   Word32 gain1, gain2;

   Word16 weight1, weight2;

5.
How the code is changed in the file dec_util.h
Lines 26-31:

void D_UTIL_signal_down_scale(Word16 x[], Word16 lg, Word16 exp);

void D_UTIL_dec_synthesis(Word32 Aq[], Word16 exc[], Word16 Q_new,

                          Word16 synth16k[], Word16 prms, Word16 HfIsf[],

                          Word16 mode, Word16 newDTXState, Word16 bfi,

                          Decoder_State *st);

void D_UTIL_preemph(Word16 x[], Word16 mu, Word16 lg, Word16 *mem);
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