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Abstract
This document is a bug fix report for additional projection plane in TMC2 Ver6. 
Introduction
In VPCC ver.6 software [1], there are some bugs on additional projection pane. One bug is in decoder side. The other is in encoder side. These bugs have no effect on the CTC result. The decoder side bug was introduced after r0.8 (initial 10 projection implementation by Sony). 

Bug fix
Decoder side
On deriving the D1 value, the original max3DCoordinate have to be shift when pfps.getProjection45DegreeEnableFlag() is true. Because the 45-degree rotated bounding box is larger than original bounding box. In the initial integration process r0.8, the shift was applied to a fixed value. When the max3DCoordinate variable was introduce in the later integration process, the shift was accidentally removed. Noted that the ver6 encoder has the shift. Accordingly, the encoder and decoder are mismatched without the fix.

In PCCDecoder.cpp,
         if ( pfps.getProjection45DegreeEnableFlag() == 0 ) {
           patch.getD1() = max3DCoordinate - (int32_t)pdu.get3DShiftMinNormalAxis() * minLevel;
         } else {
-          patch.getD1() = max3DCoordinate - (int32_t)pdu.get3DShiftMinNormalAxis() * minLevel;
+          patch.getD1() = ( max3DCoordinate << 1 ) - (int32_t)pdu.get3DShiftMinNormalAxis() * minLevel;
         }

The modification can be applied using decoder_fix.patch.
Encoder side
In PCCEncoder.cpp, when additionalProjectionPlaneMode is 5, enhanced project plane is needed. The condition should be fixed.

-  if ( params_.additionalProjectionPlaneMode_ == 0 ) {
+  if ( params_.additionalProjectionPlaneMode_ == 0 || params_.additionalProjectionPlaneMode_ == 5) {
   // tch => this code scraches the encoder with 11 bits contents (geometry)
   calculateWeightNormal( context, sources[0], frames[0] );
   segmenterParams.weightNormal = frames[0].getWeightNormal();

The modification can be applied using encoder_fix.patch.


In PCCPatchSegmenter.cpp, a first point of connected component is used as initial value to detect bounding box of connected component.  The first point is before 45-degree rotation so that the initialized min/max value is not correct. It is proposed to fix by the limit value. 
       PCCBox3D boundingBox;
       for ( size_t k = 0; k < 3; ++k ) {
-        boundingBox.min_[k] = points[connectedComponent[0]][k];
-        boundingBox.max_[k] = points[connectedComponent[0]][k];
+        boundingBox.min_[k] = ( std::numeric_limits<double>::max )();
+        boundingBox.max_[k] = 0;
       }
The modification can be applied using encoder_fix2.patch. By the bug, some bounding box is larger than optimal bounding box so that it affects patch packing. 
BD bitrate of RA is gained after fixing it as Table 1.
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[bookmark: _Ref13065477][bookmark: _GoBack]Table 1 BD rate impact of the encoder bug fix(encoder_fix2.patch) (32frames)

Conclusion
The three bug is reported in V-PCC ver6 software. We purpose to fix the bugs.
Reference
[1] http://mpegx.int-evry.fr/software/MPEG/PCC/TM/mpeg-pcc-tmc2.git


image1.emf
D1 D2 Luma Chroma Cb Chroma Cr D1 D2 Luma Chroma Cb Chroma Cr

Cat2-A average -1.2% -1.3% -0.5% 0.3% 0.3% -0.8% -0.8% -0.8% -0.2% -0.2%

Cat2-B average -2.6% -2.6% -1.2% -1.1% -1.1% -1.7% -1.6% -1.4% -1.4% -1.4%

Cat2-C average -1.1% -1.0% -1.4% -1.2% -0.8% -1.3% -1.1% -1.2% -1.1% -0.8%

Overall average -1.4% -1.4% -0.8% -0.3% -0.2% -1.1% -1.0% -1.0% -0.6% -0.5%

C2_ai

lossy geometry, lossy attributes [all intra]

Geom. BD‑TotGeomRate End-to-End BD‑AttrRate [%] Geom. BD‑TotalRate [%] End-to-End BD‑TotalRate [%]


image2.emf
D1 D2 Luma Chroma Cb Chroma Cr D1 D2 Luma Chroma Cb Chroma Cr

Cat2-A average -5.0% -4.9% -6.7% -7.2% -7.2% -5.7% -5.5% -5.2% -5.3% -5.6%

Cat2-B average -4.2% -4.0% -5.2% -6.2% -5.7% -4.8% -4.6% -4.6% -5.3% -4.9%

Cat2-C average -0.9% -0.8% -2.1% -1.7% -1.4% -1.4% -1.2% -1.2% -0.9% -0.8%

Overall average -3.7% -3.6% -5.2% -5.5% -5.3% -4.3% -4.1% -4.0% -4.1% -4.1%

C2_ra

lossy geometry, lossy attributes [inter, random access]

Geom. BD‑TotGeomRate End-to-End BD‑AttrRate [%] Geom. BD‑TotalRate [%] End-to-End BD‑TotalRate [%]


