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Abstract
This document provides the description of the core experiment 13.29 on geometry quantization QP control for G-PCC.
A geometry quantization step size derivation [5], which predominantly chooses integer step sizes, was adopted in the 130th MPEG meeting in April 2020. This core experiment is intended to study additional quantization step sizes and their benefit as compared to the step sizes specified in [5]. The complexity of the step size derivation is also studied in comparison to the derivation in [5].
CE 13.29 Geometry quantization QP control
Mandates
· Study the benefits of specifying step sizes in addition to the step sizes allowed by TMC13v10 [1]
· Study the complexity of enabling additional step sizes in geometry quantization
· Study visual effects of the additional step sizes
[bookmark: _Hlk14251725]Related changes to the G-PCC Specification Text [2] shall be reported.
Participants, description of tools, and implementation notes
The following people are participating in this CE. Their specific roles are detailed in the next section. Proposal is based on the following input contribution:
1. [bookmark: _Hlk39630164]m53649, [G-PCC][CE13.29-related][New proposal] Modified scaling step derivation for geometry quantization

Proponents and cross-checkers are as follows:
	Name
	Company
	E-mail address
	Type

	Adarsh K. Ramasubramonian
	Qualcomm Inc.
	aramasub@qti.qualcomm.com
	Proponent m53649

	David Flynn
	Apple
	davidflynn@apple.com
	Cross-checker 



Information on proposed tool
Geometry quantization in TMC13v10
In-tree geometry scaling provides a means to quantize (encoder) and scale (decoder) geometry positions even while the coding tree is being constructed. In the current draft text and TMC13v10, the quantisation step sizes are derived as follows [4][5]:
[image: ]
This results in the step size series of 1, 1.25, 1.5, 1.75, 2, 2.5, 3, 3.5, 4, 5, 6, 7, 8, 10, 12, 14, 16, 20, 24, 28, 32, 40, 48, 56, 64, 80, 96, 112, 128, 160, 192, 224, 256, 320, 384, 448, 512, 640, 768, 896, 1024, …. Only QPs 1, 2, 3, 5, and 7 result in non-integer step size. The minimum value of QP is 0 (qS = 1). 

Additional rate points and modified step size derivation in m53649 [6] 
The proposed method [6] considers step sizes in addition to what is supported by [5]. The presence of additional rate points allows more operation rate points for the codec, which enables more options for rate and quality control. Step sizes beyond the step sizes described by [6] may also be studied for a better understanding of the behaviour of additional step sizes.

The modified step size derivation used in [6] is described below. The step size qS is derived as follows: 
L0 = { 8, 10, 12, 14 }
L1 = { 8, 9, 10, 11, 12, 14 }
sh = ( qP <= 12 ) ? ( qp >> 2 ) : 3 + ( ( qp-12 ) / 6 )
qS = ( ( qP <= 12 ) ? L0[ qP % 4 ] : L1[ ( qP-12 ) % 6 ] ) << sh
The scaling process is as follows:
	scaled_x = ( x * qS + 4 ) >> 3 
Information for conducting tests
Software
TMC13v10 shall be used for these experiments. The proposed tools shall be implemented on top of TMC13v10.
Test configurations for m53649
[bookmark: _Hlk520966023]In this experiment, following configurations will be used:
· PositionQuantizationScale = 1
· Application of quantization (two types of tests)
a. Test 1: Vary the geometryQuantizationDepth to apply the quantization at different depths
b. Test 2: Different positionQuantisationOctreeSize ranges chosen for point clouds with different geometry precision 
· positionBaseQp sweeps to include step sizes in addition to what is specified in TMC13v10
· Fixed QP is used for the attributes for all simulations (note that proposed method does not directly affect the attributes)
· Lossy geometry-lossy attribute coding
The geometry distortion is measured by D1 and D2 metrics. Besides the objective metric, subjective evaluation for dense point cloud is also performed. The test would be conducted on Category 1 (Static objects and scenes) and Category 3 (dynamic acquisition) sequences. Complexity of solutions will be compared based on number of operations and memory used by different approaches.
CE 13.29 Coordinator
Adarsh Krishnan Ramasubramonian (aramasub@qti.qualcomm.com) 

Timeline
· [bookmark: _Hlk527015368]2020-05-08: Expected date for TMC13v10 release;
· 2020-05-08: Expected date for release of finalized CE description;
· 2020-05-29 [TMC13v10 + 3 weeks]: Deliver source code and results for cross-check;
· 2020-06-06 [TMC13v10 + 4 weeks]: Deliver cross-check results;
· 2020-07-01: MPEG document upload deadline.
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