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Introduction

The JVT standard normatively defines the IDCT calculation using a shift/add implementation.  This implementation requires only 16-bits for all intermediate calculation.  A matrix calculation is presented giving a mathematically identical result.  This calculation uses a 32-bit accumulator but all multiplication operations and memory accesses are within 16-bits.  This implementation was included in JM4.0 as a compile option.  The decoded image is identical to that of the shift/add implementation.   The code in the first version of this document may have a difference with the shift/add implementation for QP<11.  A rounding offset can be included to eliminate this difference at fine QP.  A modification to the code that fixes this problem is indicated below.
Matrix IDCT

In the code segment below, if MATRIX_IDCT is defined, the inverse transform is computed using a 4x4 integer matrix multiply rather than a shift add implementation.

***********************************************************************

 * \brief

 *    Inverse 4x4 transformation, transforms cof to m7

 ***********************************************************************

 */

void itrans(struct img_par *img, //!< image parameters

            int ioff,            //!< index to 4x4 block

            int joff,            //!<

            int i0,              //!<

            int j0)              //!<

{

 #ifdef MATRIX_IDCT

  short i,j,i1,j1;

  const short A[4][4]={{2,2,2,1},{2,1,-2,-2},{2,-1,-2,2},{2,-2,2,-1}};

  short b[BLOCK_SIZE][BLOCK_SIZE];

  long x;

  // horizontal

  for (j=0;j<BLOCK_SIZE;j++)

  {

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

    {

      x=1;

      for(i1=0;i1<4;i1++)

        x+=A[i][i1]*img->cof[i0][j0][i1][j];

      b[i][j]=(short int)(x>>1);

    }

 }

  // vertical

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

  {

    for (j=0;j<BLOCK_SIZE;j++)

    {

      x=1;

      for(j1=0;j1<4;j1++)

        x+=A[j][j1]*b[i][j1];

      img->m7[i][j] =mmax(0,mmin(255,(x+(img->mpr[i+ioff][j+joff] <<(DQ_BITS+1))+(DQ_ROUND<<1))>>(DQ_BITS+1)));

    }

  }

#else

  int i,j,i1,j1;

  int m5[4];

  int m6[4];

  // horizontal

  for (j=0;j<BLOCK_SIZE;j++)

  {

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

    {

      m5[i]=img->cof[i0][j0][i][j];

    }

    m6[0]=(m5[0]+m5[2]);

    m6[1]=(m5[0]-m5[2]);

    m6[2]=(m5[1]>>1)-m5[3];

    m6[3]=m5[1]+(m5[3]>>1);

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

    {

      i1=3-i;

      img->m7[i][j]=m6[i]+m6[i1];

      img->m7[i1][j]=m6[i]-m6[i1];

    }

  }

  // vertical

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

  {

    for (j=0;j<BLOCK_SIZE;j++)

      m5[j]=img->m7[i][j];

    m6[0]=(m5[0]+m5[2]);

    m6[1]=(m5[0]-m5[2]);

    m6[2]=(m5[1]>>1)-m5[3];

    m6[3]=m5[1]+(m5[3]>>1);

    for (j=0;j<2;j++)

    {

      j1=3-j;

      img->m7[i][j] =mmax(0,mmin(255,(m6[j]+m6[j1]+(img->mpr[i+ioff][j+joff] <<DQ_BITS)+DQ_ROUND)>>DQ_BITS));

      img->m7[i][j1]=mmax(0,mmin(255,(m6[j]-m6[j1]+(img->mpr[i+ioff][j1+joff]<<DQ_BITS)+DQ_ROUND)>>DQ_BITS));

    }

  }

#endif

}
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