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Summary

This document presents a draft for a new Annex W.  Based on discussions at the Red Bank meeting, Annex W describes several features that build on the Supplemental Enhancement Information mechanism of Annex L.  These include a fixed-point IDCT (q15h35), redundant picture headers (q15h12), copyright information (q15i27), and others.

Annex W
Additional Supplemental Enhancement Information Specification

(This annex forms an integral part of this Recommendation.)

W.1
Introduction

This annex describes the format of the additional supplemental enhancement information sent in the PSUPP field of the picture layer of H.263, which adds to the functionality defined in Annex L. The capability of a decoder to provide any or all of the capabilities described in this annex may be signaled by external means (for example Recommendation H.245). Decoders which do not provide the additional capabilities may simply discard any of the newly defined PSUPP information bits that appear in the bitstream.  The presence of this supplemental enhancement information is indicated by the presence of both the PEI bit, and by the following PSUPP octet whose FTYPE field has one of the two newly defined values.  The basic interpretation of PEI, PSUPP, FTYPE, and DSIZE is identical to Annex L and to sections 5.1.24 and 5.1.25.

W.2
Additional FTYPE Values

Two values that were reserved in Annex L, Table L.1 are defined as follows.

TABLE W.1/H.263

FTYPE Function Type Values

13
Fixed-Point IDCT

14
Picture Message

W.3
Maximum Number of PSUPP Octets

When using any of the aforementioned FTYPE functions defined in this annex, the total number of PSUPP octets per picture should, in relation to the coded picture size, be kept reasonably small, and should not exceed 256 octets regardless of the coded picture size.

W.4
Fixed-Point IDCT

The fixed-point IDCT function indicates that a particular IDCT implementation is used in construction of the bitstream.  DSIZE shall be equal to 1 for the fixed-point IDCT function.  The octet of PSUPP data that follows specifies the particular IDCT implementation.  A value of 0 indicates the reference IDCT described in W.4.3; values of 1-255 are reserved.

W.4.1
Decoder Operation

The capability of a decoder to perform a particular fixed-point IDCT may be signaled to the encoder by external means.  When receiving an encoded bitstream with the fixed-point IDCT indication, a decoder shall use the particular fixed-point IDCT if it is capable.

W.4.2
Removal of Forced Updating

Annex A specifies the accuracy requirements for the inverse discrete cosine transform (IDCT), allowing numerous compliant implementations.  To control accumulation of errors due to mismatched IDCTs at the encoder and decoder, Section 4.4 Forced Updating requires that macroblocks be coded in INTRA mode at least once every 132 times when coefficients are transmitted.

If the fixed-point IDCT function type is indicated in the bitstream, then the forced updating requirement is removed, and the frequency of INTRA coding is unregulated.  An encoder should continue to use forced updating, however, unless it has ascertained through external means that the decoder is capable of the particular fixed-point IDCT, otherwise there may be mismatch.

W.4.3
Reference IDCT

The reference IDCT is any implementation that, for every input block, produces identical output values as the C source program listed below.  Note that this fixed-point IDCT is compliant with Annex A of H.263, as well as Annex A of H.262 | ISO/IEC 13818-2.

/*****************************************************************************

 *

 *                           FIXED-POINT IDCT

 *

 * Fixed-point fast, separable idct

 * Storage precision: 16 bits signed

 * Internal calculation precision: 32 bits signed

 * Input range: 12 bits signed, stored in 16 bits

 * Output range: [-256, +255]

 * All operations are signed

 *

 *****************************************************************************/

/*

 * Includes

 */

#include <stdlib.h>

#include <stdio.h>

/*

 * Typdefs

 */

typedef short int REGISTER;

/*

 * Global constants (16 bits signed)

 */

const REGISTER cpo8   = 0x539f;     /* 16384*cos(pi/8)    */

const REGISTER spo8   = 0x4546;     /* 32768*sin(pi/8)    */

const REGISTER cpo16  = 0x7d8a;     /* 32768*cos(pi/16)   */

const REGISTER spo16  = 0x18f9;     /* 32768*sin(pi/16)   */

const REGISTER c3po16 = 0x6a6e;     /* 32768*cos(3*pi/16) */

const REGISTER s3po16 = 0x471d;     /* 32768*sin(3*pi/16) */

const REGISTER OoR2   = 0x5a82;     /* 16384*sqrt(1/2)    */

/*

 * Function declarations

 */

void Transpose(REGISTER block[64]);

void HalfSwap(REGISTER block[64]);

void Swap(REGISTER block[64]);

void Scale(REGISTER block[64], signed char sh);

void Round(REGISTER block[64], signed char sh,


   const REGISTER min, const REGISTER max);

REGISTER Multiply(const REGISTER a, REGISTER x, signed char sh);

void Rotate(REGISTER *x, REGISTER *y,


    signed char sha, signed char shb,


    const REGISTER a, const REGISTER b, 


    int inv);

void Butterfly(REGISTER column[8], char pass); 

void IDCT(REGISTER block[64]);

/*

 * Transpose():

 *      Transpose a block

 * Input:

 *      REGISTER block[64]

 * Output:

 *      block

 * Return value:

 *      none

 */

void Transpose(REGISTER block[64])

{

  int i, j;          

  REGISTER temp;

  for (i=0; i<8; i++) {

    for (j=0; j<i; j++) {

      temp = block[8*i+j];

      block[8*i+j] = block[8*j+i];

      block[8*j+i] = temp;

    }

  }

  return;

}

/*

 * HalfSwap():

 *      One-dimensional swap

 * Input:

 *      REGISTER block[64]

 * Output:

 *      block

 * Return value:

 *      none

 */

void HalfSwap(REGISTER block[64]) 

{

  int i; 

  REGISTER temp;

  for (i=0; i<8; i++) {

    temp = block[8+i];

    block[8+i] = block[32+i];

    block[32+i] = temp;

    temp = block[24+i];

    block[24+i] = block[48+i];

    block[48+i] = temp;

    temp = block[40+i];

    block[40+i] = block[56+i];

    block[56+i] = temp;

  }

  return;

}

/*

 * Swap():

 *      Swap and transpose a block

 * Input:

 *      REGISTER block[64]

 * Output:

 *      block

 * Return value:

 *      none

 */

void Swap(REGISTER block[64]) 

{

  HalfSwap(block); 

  Transpose(block);

  HalfSwap(block);

}

/*

 * Scale():

 *      Scale a block

 * Input:

 *      REGISTER block[64]

 *      signed char sh

 * Output:

 *      block

 * Return value:

 *      none

 */

void Scale(REGISTER block[64], signed char sh) 

{

  int i;

  if (sh>0) {

    for (i=0; i<64; i++)

      block[i] >>= sh;

  }

  else {

    for (i=0; i<64; i++)

      block[i] <<= -sh;

  }

}

/*

 * Round():

 *      Performs the final rounding of an 8x8 block

 * Input:

 *      REGISTER block[64]

 *      signed char sh

 *      const REGISTER min

 *      const REGISTER max

 * Output:

 *      block

 * Return value:

 *      none

 */

void Round(REGISTER block[64], signed char sh,


   const REGISTER min, const REGISTER max)

{

  int i;

  for (i=0; i<64; i++) {

    if (block[i]) {

      if (block[i] < 0x00007FFF - (1<<(sh-1)))


block[i] += (1<<(sh-1));

      else 


block[i] = 0x00007FFF;

    }

    block[i] >>= sh;

    block[i] = (block[i]<min) ? min : ((block[i]>max) ? max : block[i]); 

  }

  return;

}

/*

 * Multiply():

 *      Multiply by a constant with shift

 * Input:

 *      const REGISTER a

 *      REGISTER x

 *      signed char sh

 * Output: 

 *      none

 * Return value:

 *      REGISTER, the result of the multiply

 */

REGISTER Multiply(const REGISTER a, REGISTER x, signed char sh) 

{

  long int tmp;

  REGISTER reg_out;

  /* multiply */

  tmp = (long int)a * (long int)x;

  /* shift */

  if (sh > 0)

    tmp >>= sh;

  else  

    tmp <<= -sh;

  /* rounding and saturating */

  if (tmp) {

    if (tmp < 0x7FFFFFFF - 0x00007FFF) 

      tmp = tmp + 0x00007FFF;

    else

      tmp = 0x7FFFFFFF;

  }

  reg_out = (REGISTER)((signed)tmp >>16);

  return(reg_out);

}

/*

 * Rotate():

 *      Perform rotate operation on two registers

 * Input:

 *      REGISTER *x        pointer to the 1st register

 *      REGISTER *y        pointer to the 2nd register

 *      signed char sha    shift associated with factor a

 *      signed char shb    shift associated with factor b

 *      const REGISTER a   factor a

 *      const REGISTER b   factor b

 *      int inv            1 for inverse dct, 0 for forward dct

 * Output:

 *      *x, *y

 * Return value:

 *      none

 */

void Rotate(REGISTER *x, REGISTER *y,


    signed char sha, signed char shb,


    const REGISTER a, const REGISTER b,


    int inv)

{

  long int tmplxa, tmplya, tmplxb, tmplyb;

  long int tmpl1, tmpl2;

  /*

   * intermediate calculation 

   */

  tmplxa = (long int)(*x) * (long int)a;

  if (sha > 0) 

    tmplxa >>= sha;

  else 

    tmplxa <<= -sha;

  tmplya = (long int)(*y) * (long int)a;

  if (sha > 0) 

    tmplya >>= sha;

  else 

    tmplya <<= -sha;

  tmplxb = (long int)(*x) * (long int)b;

  if (shb > 0) 

    tmplxb >>= shb;

  else 

    tmplxb <<= -shb;

  tmplyb = (long int)(*y) * (long int)b;

  if (shb > 0) 

    tmplyb >>= shb;

  else 

    tmplyb <<= -shb;

  /*

   * rounding and rotation 

   */

  if (inv) {

    if (tmplxa) 

      tmplxa += 0x00007FFF;

    if (tmplxb) 

      tmplxb += 0x00007FFF;

    tmpl1 = tmplxb - tmplya;

    tmpl2 = tmplxa + tmplyb;

  }

  else {

    if (tmplya) 

      tmplya += 0x00007FFF;

    if (tmplyb) 

      tmplyb += 0x00007FFF;

    tmpl1 = tmplxb + tmplya;

    tmpl2 = -tmplxa + tmplyb;

  }

  /*

   * final rounding

   */

  *x = (REGISTER) ((signed)tmpl1 >>16);

  *y = (REGISTER) ((signed)tmpl2 >>16);


  return;

}

/*

 * Butterfly():

 *      Perform 1D IDCT on a column

 * Input:

 *      REGISTER column[8]

 *      char pass

 * Output:

 *      column

 * Return value:

 *      none

 */

void Butterfly(REGISTER column[8], char pass)

{

  int i;

  REGISTER shadow_column[8];

  /* 

   * For readability, we use a shadow column

   * that contains the state of column at the

   * preceding stage of the butterfly.

   */

  /*

   * Initialization

   */

  for (i=0; i<8; i++)

    shadow_column[i] = column[i];

  /*

   * First Phase

   */

  Rotate(column+2, column+6, pass-2, pass-1, cpo8, spo8, 1);

  Rotate(column+1, column+7, pass-1, pass-1, cpo16, spo16, 1);

  Rotate(column+3, column+5, pass-1, pass-1, c3po16, s3po16, 1);

  if (pass) {



    int a, tmp=column[4], b=column[0];

    a = tmp+b;

    b = -tmp+b;

    column[0] = (a - ((tmp<0) ? 1 : 0)) >> 1;

    column[4] = (b - ((tmp<0) ? 1 : 0)) >> 1;

  }

  else {

    column[0] = shadow_column[0] + shadow_column[4];

    column[4] = shadow_column[0] - shadow_column[4];

  }

  for (i=0; i<8; i++) 

    shadow_column[i] = column[i];

  /*

   * Second Phase

   */

  column[1] = shadow_column[1] - shadow_column[3];

  column[3] = shadow_column[1] + shadow_column[3];

  column[7] = shadow_column[7] - shadow_column[5];

  column[5] = shadow_column[7] + shadow_column[5];

  column[0] = shadow_column[0] + shadow_column[6];

  column[6] = shadow_column[0] - shadow_column[6];

  column[4] = shadow_column[4] + shadow_column[2];

  column[2] = shadow_column[4] - shadow_column[2];

  for (i=0; i<8; i++)   

    shadow_column[i] = column[i];

  /*

   * Third Phase

   */

  column[7] = shadow_column[7] - shadow_column[3];

  column[3] = shadow_column[7] + shadow_column[3];

  column[1] = Multiply(OoR2, shadow_column[1], -2);

  column[5] = Multiply(OoR2, shadow_column[5], -2);

  for (i=0; i<8; i++)   

    shadow_column[i] = column[i];

  /*

   * Fourth Phase

   */

  column[4] = shadow_column[4] + shadow_column[3];

  column[3] = shadow_column[4] - shadow_column[3];

  column[2] = shadow_column[2] + shadow_column[7];

  column[7] = shadow_column[2] - shadow_column[7];

  column[0] = shadow_column[0] + shadow_column[5];

  column[5] = shadow_column[0] - shadow_column[5];

  column[6] = shadow_column[6] + shadow_column[1];

  column[1] = shadow_column[6] - shadow_column[1];

  return;

}

/*

 * IDCT():

 *      Perform 2D IDCT on a block

 * Input:

 *      REGISTER block[64]

 * Output:

 *      block

 * Return value:

 *      none

 */

void IDCT(REGISTER block[64]) 

{

  int i;

  Scale(block, -4);

  for (i=0; i<8; i++) 

    Butterfly(block+8*i, 0);

  Transpose(block);

  for (i=0; i<8; i++) 

    Butterfly(block+8*i, 1);

  Round(block, 6, -256, 255);

  Swap(block);


}

For informative purposes, a related forward discrete cosine transform implementation is shown below.  Note that this fixed-point FDCT does not form an integral part of this Recommendation.

/*****************************************************************************

 *

 *                           FIXED-POINT FDCT

 *

 * Fixed-point fast, separable fdct

 * Storage precision: 16 bits signed

 * Internal calculation precision: 32 bits signed

 * Input range: 9 bits signed, stored in 16 bits

 * Output range: [-2048, +2047]

 * All operations are signed

 *

 *****************************************************************************/

/*

 * Function declarations

 */

void FButterfly(REGISTER column[8]);

void FDCT(REGISTER block[64]);

/*

 * FButterfly():

 *      Perform 1D FDCT on a column

 * Input:

 *      REGISTER column[8]

 * Output:

 *      column

 * Return value:

 *      none

 */

void FButterfly(REGISTER column[8]) 

{ 

  int i;

  REGISTER shadow_column[8];

  /* 

   * For readability, we use a shadow column

   * that contains the state of column at the

   * preceding stage of the butterfly.

   */

  /*

   * Initialization

   */

  for (i=0; i<8; i++)   

    shadow_column[i] = column[i];

  /*

   * First Phase

   */

  for (i=0; i<4; i++) {

    column[i]   = shadow_column[i] + shadow_column[7-i];

    column[7-i] = shadow_column[i] - shadow_column[7-i];

  }

  for (i=0; i<8; i++)   

    shadow_column[i] = column[i];

  /*

   * Second Phase

   */

  column[0] = shadow_column[0] + shadow_column[3];

  column[3] = shadow_column[0] - shadow_column[3];

  column[1] = shadow_column[1] + shadow_column[2];

  column[2] = shadow_column[1] - shadow_column[2];

  column[4] = Multiply(OoR2, shadow_column[4], -2);

  column[7] = Multiply(OoR2, shadow_column[7], -2);

  column[6] = shadow_column[6] - shadow_column[5];

  column[5] = shadow_column[6] + shadow_column[5];

  for (i=0; i<8; i++)

    shadow_column[i] = column[i];

  /*

   * Third Phase

   */

  column[0] = shadow_column[0] + shadow_column[1];

  column[1] = shadow_column[0] - shadow_column[1];

  column[6] = shadow_column[6] - shadow_column[4];

  column[4] = shadow_column[6] + shadow_column[4];

  column[7] = shadow_column[7] - shadow_column[5];

  column[5] = shadow_column[7] + shadow_column[5];

  for (i=0; i<8; i++)  

    shadow_column[i] = column[i];

  /*

   * Fourth Phase

   */

  Rotate(column+2, column+3, -2, -1, cpo8, spo8, 0);

  Rotate(column+4, column+5, -1, -1, cpo16, spo16, 0);  

  Rotate(column+6, column+7, -1, -1, c3po16, s3po16, 0);

  return;

}

/*

 * FDCT():

 *      Perform 2D FDCT on a block

 * Input:

 *      REGISTER block[64]

 * Output:

 *      block

 * Return value:

 *      none

 */

void FDCT(REGISTER block[64])

{

  int i;

  for (i=0; i<8; i++) 

    FButterfly(block+8*i);

  Transpose(block);

  for (i=0; i<8; i++) 

    FButterfly(block+8*i);

  Round(block, 3, -2048, 2047);

  Swap(block);  

} 

W.5
Picture Message

The picture message function indicates the presence of one or more octets representing message data.  The first octet of the message data is a message header with the following structure.

FIGURE W.1/H.263

Structure of first message octet

CONT
EBIT
MTYPE

DSIZE shall be equal to the number of octets in the message data corresponding to a picture message function, including the first octet shown in Figure W.1.

Decoders shall parse picture message data as required by basic PSUPP syntax, but decoder response to picture messages is otherwise undefined.

W.5.1
Continuation (CONT) (1 bit)

If equal to 1, indicates that the message data associated with this picture message function is part of the same logical message as the message data associated with the next picture message function.  If equal to 0, indicates that the message data associated with this picture message function terminates the current logical message.  CONT may be used, for example, to represent logical messages that span more than 14 octets.

W.5.2
End Bit Position (EBIT) (3 bits)

Specifies the number of least significant bits that shall be ignored in the last message octet.  If CONT is 1, or if there is only one message octet (i.e. the octet in Figure W.1), EBIT shall equal 0.  The number of valid message bits for a picture message function excluding the CONT/EBIT/MTYPE bits is equal to (DSIZE-1)*8 – EBITS.  The number of valid message bits for a logical message may be greater due to continuation.

W.5.3
Message Type (MTYPE) (4 bits)

MTYPE indicates the type of message.  The defined types are shown in Table W.2.

TABLE W.2/H.263

MTYPE Message Type Values

0
Arbitrary Text

1
Arbitrary Binary

2
Copyright Text

3
Caption Text

4
Current Picture Header Repetition

5
Previous Picture Header Repetition

6
URI

7..15
Reserved

W.5.3.1
Arbitrary Text

Arbitrary text is used to convey a generic ISO/IEC 10646-1 UTF-8 coded text message.  More specific text messages such as copyright information should be represented with other message types (e.g. copyright text) as appropriate.  EBIT for arbitrary text shall be zero.

W.5.3.2
Arbitrary Binary

Arbitrary binary is used to convey any non - ISO/IEC 10646-1 UTF-8 coded binary message.

W.5.3.3
Copyright Text

Copyright text shall be used only to convey intellectual property information of the source or the encoded representation in the bitstream.  The copyright message shall be coded according to ISO/IEC 10646-1 UTF-8.  EBIT for copyright text shall be zero.

W.5.3.4
Caption Text

Caption text shall be used only to convey caption information associated with the current and subsequent pictures of the bitstream.  The caption message shall be coded according to ISO/IEC 10646-1 UTF-8.  EBIT for caption text shall be zero.

W.5.3.5
Current Picture Header Repetition

The picture header from the current picture is repeated in this message.  The repeated bits exclude any supplemental enhancement information (PEI/PSUPP).  All other bits up to the GOB or Slice layer should be included, subject to the limitations of W.3.

W.5.3.6
Previous Picture Header Repetition

The picture header from the previously transmitted picture is repeated in this message.  The repeated bits exclude the first two bytes of picture start code (PSC) and any supplemental enhancement information (PEI/PSUPP).  All other bits up to the GOB or Slice layer should be included, subject to the limitations of W.3.

W.5.3.7
URI

The message consists of a URI, as defined in IETF RFC 2396.

