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Abstract
Core experiment 13.26 aims to evaluate the effects of changing the order of the x, y, and z axes on geometry coding and attribute coding in G-PCC.
1 Mandate
The mandate of the core experiment is to evaluate the proposed methods [3][4][5] to:

· Determine the effect of using a sequence-level axis coding order on both geometry and attribute coding.
· Determine the effect of using a slice-level axis coding order on both geometry and attribute coding.
· Determine the effect of using an independent axis coding orders for geometry and attribute coding.
· Study the complexity of the proposed methods.
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3 Methods to be evaluated
Method 1: Axis ordering of attribute based on density from m50750
In contribution m50750 [3], a method for determining the RAHT transform order at sequence level was proposed by adaptively manipulating the Morton code bit-interleaving order. An index indicating the RAHT transformation order is proposed to be added to the attribute parameter set. This design only functions for attribute information compression at sequence level while leaving the geometry information unchanged.
Method 2: Axis ordering of geometry swizzling from m51027
In contribution m51027 [4], it is proposed to add a field to the sequence parameter set that identifies one of six possible permutations of x, y, and z to be used to label the three components of the position (geometry) information.  In this design, there is no need to introduce any additional decoding steps to remap the axes.
Method 3: Axis ordering of attribute based on length of the bounding box from m51095
In contribution m51095 [5], applying the different order of axis for Morton code is proposed since points on the longest axis of the bound box could be considered as the more related attribute neighbour candidates. Especially in Cat3 reflectance, the distribution of the density in X or Y axis is considered more dense so searching the X and Y axis faster than the Z axis makes possible to find the nearest neighbours. To enable to search points on the longest axis first, Morton bit-interleaving order is determined according to the length of axis of the bounding box. Generating adaptive morton code scheme with adaptive axis order for Predicting and Lifting mechanism is proposed in order to better select the neighbor’s candidates.
Method 4: Axis ordering of geometry and attribute based on density
Method 4 determines the order of the axis by density and then converts the geometry and attribute in the order selected.
Method 5: Axis ordering of geometry and attribute based on the length of the bounding box
Method 5 determines the order of the axis by length of the bounding box and then converts the geometry and attribute in the order selected. Method 5 can determine the order in two ways: the bounding box length in the sequence and the bounding box length in the slice. 
Sequence level ordering
The length of the sequence bounding box determines the order of the geometry and attributes.
Slice level ordering
The length of the slice bounding box determines the order of the geometry and attributes.
4 Evaluation method
[bookmark: _Ref4581800]Evaluation will be performed according to the common test conditions [1] for G-PCC using TMC13v9 [2] using category one and three content.  The following experiments will be performed.
Evaluation of establishing criteria on comparing proposed methods
Evaluation will be performed by establishing criteria on proposed methods. Each criteria will be performed in order to understand the aggregated behavior of combined methods. The following two evaluation points are used to compare the proposed methods:
· Attribute BD-rate
· Total BD-rate
Evaluation of proposed 5 methods to compare
Evaluation will be performed comparing by given 5 methods:
· Method 1: Axis ordering of attribute based on density
· Method 2: Axis ordering of geometry swizzling
· Method 3: Axis ordering of attribute based on length of the bounding box
· Method 4: Axis ordering of geometry and attribute based on density
· Method 5: Axis ordering of geometry and attribute based on the length of the bounding box (Sequence and slices level)

5 Timeline:
· [bookmark: _Hlk527015368]2020-01-31: Expected date for release of cross-verified TMC13v9 software and anchors
· 2020-03-20: Preliminary feedback from proponents
· 2020-04-15: MPEG document upload deadline.

6 References
[1] “Common Test Conditions for PCC” ISO/IEC JTC1/SC29 WG11 MPEG2019”, ISO/IEC JTC1/SC29/WG11 MPEG2019 Doc. w18883, Geneva, CH, October 2019
[2] “G-PCC Test Model 9”, ISO/IEC JTC1/SC29/WG11 MPEG2020 Doc. w19083, Brussels, BE, January 2020
[3] “[G-PCC][New proposal] On RAHT transform order”, ISO/IEC JTC1/SC29 WG11 (MPEG) input document m50750, Geneva, CH, October 2019
[4] “[G-PCC][New proposal] G-PCC geometry swizzling”, ISO/IEC JTC1/SC29 WG11 (MPEG) input document m51027, Geneva, CH, October 2019
[5] “[G-PCC](New Proposal) Morton code generation with adaptive axis order”, ISO/IEC JTC1/SC29 WG11 (MPEG) input document m51095, Geneva, CH, October 2019
image1.jpeg




