
INTERNATIONAL ORGANISATION FOR STANDARDISATION
ORGANISATION INTERNATIONALE DE NORMALISATION
ISO/IEC JTC 1/SC 29/WG 11
CODING OF MOVING PICTURES AND AUDIO

ISO/IEC JTC 1/SC 29/WG 11 m52634
Brussels, BE – January 2020

	Source:
	3DG

	Title:
	[V-PCC] [specification] Attribute Delta Coding

	Authors:
	Danillo Graziosi, Alexandre Zaghetto, Ali Tabatabai, Jungsun Kim, Alexis Tourapis 




Introduction
Current DIS [1] description for attribute delta coding, is not consistent with the TM8.0 implementation. The description thus needs to be modified to match the TM. Moreover, it is asserted that this specific method of attribute delta coding needs not be mandatory and, in a manner similar to attribute/geometry smoothing, it can instead be made optional and signaled by through an SEI message. 
TM8.0 Attribute Delta Coding 
In general, a key difference between geometry vs. attribute delta coding is that unlike delta geometry coding, delta coding of attribute could result in negative values, thus requiring an extra bit for the representation.
In TM8.0, since attribute values associated with each map are coded in 8-bit, the following method is used to convert 9-bit delta values into 8-bit:
        for ( size_t c = 0; c < 3; ++c ) {
          const int16_t value1 = static_cast<int16_t>( image.getValue( c, x, y ) );
          const int16_t value0 = static_cast<int16_t>( reference.getValue( c, x, y ) );
          int16_t       delta  = 0;
          delta                = value1 - value0;
[bookmark: _GoBack]          if ( delta < -128 ) {
            delta = -128;
          } else if ( delta > 127 ) {
            delta = 127;
          }
          delta += 128;
          delta = delta < 0 ? 0 : ( delta > 255 ? 255 : delta );
          image.setValue( c, x, y, ( uint8_t )( delta ) );
        } 
Notice that the current implementation is clipping the values to a range between -128 and +128, and the value to be coded will be the clipped delta value added by 128, which results in a 8 bit value. The clipping might generate large errors in the current implementation.
3 DIS Text 
Section 8.3 in the DIS Text [1] specifies the decoding of attributes, when delta coding is used. For convenience, the text related to attribute delta coding for map with index i, is reproduced below and the corresponding changes are highlighted in green:
	if( ai_attribute_map_absolute_coding_enabled_flag[ atlasIdx ][ attrIdx ][ i ] == 0) {
					j=  VPCCMapPredictorIndex( i ) 
					offset = (1 << (tempAttrBitdepth[ attrIdx ][ i ][ orderIdx ] - 1))
					for (y = 0; y < AttrHeight[ attrIdx ][ i ][ orderIdx ] ; y++ ){
						for (x = 0; x < AttrWidth[ attrIdx ][ i ][ orderIdx ] ; x++ ){
                                                   for(c = 0; c < attributeDimension; c++ ){
							     AttrFrame[ attrIdx ][ i ][ orderIdx ][ c ][ y ][ x ] = 
							     Clip3(0, (1 << tempAttrBitdepth[ attrIdx ][ i ][ orderIdx ]) – 1,
				 			     (TempAttrFrame[ attrIdx ][ i ][ orderIdx ][ c ][ y ][ x ] -offset) +
							     (AttrFrame[ attrIdx ][ j ][ orderIdx ][ c ][ y ][ x ]) )
                                                }
						}
					}
        }
Here we give some examples:
Assume that the nominal bitdepth is 10. In this case, offset is 512. The delta values would be in the 0 to 1023 range and with the subtraction they will be in the -512 to 511 range. The reference would be in the 0 to 1023 range. In this case, the delta is basically being clipped (note that we can perform clipping at the end, and only once).
In case we want to have the delta to take the full range and without clipping; the original delta would be -1024 to 1023. What we can do here is keep MSB alignment to 0 and have the delta in 11 bits and the reference in 10. We also have the nominal set to 11. So in this case we have an offset of 1024 and the final range would be at the end from 0 to 2047 but ideally it should remain in the 0 to 1023 range (you get overshoots for some geometry values).
When MSB align is set to 1, one has the following: For 10 bits in both videos it should be identical to the first case. To have higher precision in the delta, one needs to use 11 bits for both videos, however the reference should contain a “0” value in the MSB and still go through the range of 0 to 1023.

	
4 Conclusion
Modifications to the DIS text have been made for harmonization with the TM8.0 delta attribute coding. It can however be argued whether the described conversion method, performed currently for texture, is attribute agnostic? For example, a point’s normal attribute may not necessarily be coded in 8-bit. Similarly, for certain attribute use of a codec different from that of the texture may be more appropriate? Thus, rather than making current approach mandatory, we recommend making it optional and like smoothing allow the encoder to signal, by the way of an SEI message, an alternative method.
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