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Introduction

• The Mesh Metric and Tools software v0.1.11 is avaliable at:
• http://mpegx.int-evry.fr/software/MPEG/PCC/mpeg-pcc-mmetric/-/tree/0_1_11

• Original purpose is to provide mesh metrics: 
• lossless, near-lossless, lossy
• Also provides some tools we used to validate/test the metric
• Also provides some tools for anchor content preparation

• Please refer to m56760 for an introduction and overview

• The software comes as a command line program
• Each tool is implemented as a “sub-command”, 
• Those are named “command” in the rest of the presentation.

In this presentations we will present the changes since meeting 134

http://mpegx.int-evry.fr/software/MPEG/PCC/mpeg-pcc-mmetric/-/tree/0_1_11


Changes since meeting 134
Version 0.1.10

Version 0.1.11



Version 0.1.10, delivered 2021-06-09
• Add: some ibsm test output validation

• Add: image-based sampling metric (compare --mode ibsm) and tests

• Add: software and hardware renderer

• Add: outputCsv option to compare pcc and pcqm

• Add: pcc hausdorff option test

• Add: meshlab projects in test folder

• Add: extention of grid sampling 

o add options to use sequence bounding box,

o add useNormal option to filter sampling directions

o Contributors: Danillo Graziosi (Sony), J.E. Marvie (InterDigital)

• Add: pseudo random sampling (sample --mode prand) 

o Contributors: Jungsun Kim (Apple), Khaled Mammou (Apple). 

▪ Support for color per vertex not provided

▪ No experimental results provided for validation

o unit tests added by jean-eudes marvie (InterDigital)

• Fix: frSize overflow in _loadImageFromVideo

• Fix: nearest and bilinear filtering

• Fix: renaming renderer and compare ibsm parameters 

o rename "compare --mode raster" as "compare --mode ibsm" 

▪ ibsm: Image Based Sampling Metric

o rename "render --mode" into "render --renderer"

o realigned parameter names from on command to the other

o please read carefully the documentation to update your scripts



Version 0.1.11, delivered 2021-07-06

• Add: ibsm automatic reindex and tests update.

• Add: Color Space Conversion for Qunatize/Dequantize functions 
• Contributor: Danillo Graziosi (Sony)

• Add: sw renderer/ibsm metric optimization, gains 0.4sec on 4K renders.

• Add: degrade --nbFaces option

• Fix: use max depth sw render value (fix frederick metric infinite issue).

• Fix: ibsm MSE and PSNR processing use mask Size instead of image size

• Fix: attribute names masking in compare. renamed class attributes with ‘_’ 
prefix.



Commands
Used to validate/test the different metrics and generate the anchor contents

- quantize/dequantize

- degrade



Quantize/dequantize commands Used for anchor content generation

Color per vertex are first transformed from RGB to YUV, quantized YUV is written in output file, and the invert for deq.



Degrade command
Used for metric validation

Set target number of evenly deleted faces, 
easier and more precise than –nthFaces.



Degrade – example use in metric assessment



Commands
Used to evaluate the different metrics

- sample

- compare



Sample command Add pseudo-random (PRND) sampling method
- Easy to set target number of samples
- Sampling not uniform, aggregates
- Missing support for color per vertex
- No complete validation done with metrics



Sample command

Add filtering of samples based on normal in GRID mode
- No complete validation done with metrics
- Implies to reprocess the --gridSize for each anchor 

model in order to reach the 4M points

off

on



Sampling results

• USAMP has issues with the 
sample positions when the 
connectivity is modified

Mesh quality using Hausdorff distance
(MESHLAB)

GRID PRND



Compare command
Add the new image-based sampling metric (IBSM)
- For meshes only, 
- Does not need pre-sampling
- For lossy and near-lossless
- Fully supports textured meshes
- Fully supports color per vertex meshes
- It internally reindex the meshes for numerical 

stability
- Metric is symmetric, A or B can be reference.
- One line command, easy to use
- Default parameters suitable for MPEG  V-Mesh

See m57389 [EE_4_1][image_based_mesh_metric]
for details and complete validation on anchor contents



Example invocation and results
/> mm compare --mode ibsm –inputModelA ref.obj –inputModelB dist.obj –inputMapA ref.png –inputModelB dist.png



Render command

Add the new software and hardware renderer
- Used by the IBSM metric
- For meshes only, 
- Generates canonical orthographic renderings
- With or without lighting
- With or without bilinear filtering
- With or without backface culling

- With cw or ccw defined meshes



Examples of rendering

Light on
Top right

Light off



Questions ?


