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Introduction

e The Mesh Metric and Tools software v0.1.9 is avaliable at:
e http://mpegx.int-evry.fr/software/MPEG/PCC/mpeg-pcc-mmetric/-/tree/0 1 9

* 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?

—> 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.

1. We implemented the tools that we did not find available in MeshLab, CloudCompare, Open3D and other 3D software or for
performance reasons.


http://mpegx.int-evry.fr/software/MPEG/PCC/mpeg-pcc-mmetric/-/tree/0_1_9

Repository filesystem

http://mpegx.int-evry.fr/software/MPEG/PCC/mpeg-pcc-mmetric/-/tree/0 1 9

git 3rparty software are versioned, no external dependencies
3rdparty / ) o

bin < Binary compilation outputs

build <

Cmake build tree (generated) contains MSVC solution, xcode project or makefile

doc 4 

sOUrCe

test
=| .gitignore

Manually edited part of the readme

C++ Source code

|

] build.sh Test suites

[E] I:Juilu:l--:lnc.:h\

& CHANGELDG.;\ The build script (runs Cmake generate and build the project)

S;ﬁ:;;istmt \ Generates the README.md from /doc content and command help (for dev & maintainer)
[ LICENSE.md The per version list of changes (can be useful) and contributor list

|” README.md

7] test.sh Cleanup the build tree

/

The doc you should definitively read (use gitlab view, .md is eye candy) !!


http://mpegx.int-evry.fr/software/MPEG/PCC/mpeg-pcc-mmetric/-/tree/0_1_9

Compilation

* From root of filesystem build the software with the following
command:
e ./build.sh [release|debug] [noomp] [nojobs]

* release|debug: sets build target (release is default)
* noomp: disables openmp build
* nojobs: disables multi-processor build on Unix (i.e. use -j 1)

e output binary produced in bin folder:
* release mm.exe / mm
 Debug mm_d.exe / mm_d

Builds supported for MSVC2019, Linux GCC/Clang (stdc++11), Apple
Clang (stdc++11)



Testing

Using git-bash (windows) or bash (unix/linux)

* From filesystem root

e Run full suite
Jtest.sh [ext]

* From test folder (finer control)

* Run full suite
Jtest-all.sh [ext]

* Run a specific suite
.Jtest-compare-pcc [ext]

* [ext] option stands for extended
* Takes longer but run more tests
* Also run on more complex models

Content of test folder
data \ .
Test input data

meshlak

refs \ Meshlab project to

tmp visualize some models
=] .gitignore generated by tests
config.sh

Test output references

test-all.sh
test-analyse.sh
test-compare-eq.s
test-compare-pcc.sh

Temporary folder that
contain:

* Some temporary pre-

test-compare-pcqm.sh generated input data
test-compare-topo.sh

[%] test-composed.sh
test-degrade.sh
[%] test-help.sh - Common test
[%] test-normals.sh \ configurations
[%] test-quantize.sh Test suites
test-reindex.sh

test-sample-ediv.sh
test-sample-face.sh
[%] test-sample-grid.sh

test-sample-map.sh
test-sample-sdiv.ish |

* All the test outputs
(data and logs)




test-analys
analyse_basketb _player_1frame
ethall_play 3frames
test-compare-eq ext
pare_equ_mesh_plane_self
compare_equ_mesh_plane_shifted
. . . compare_equ_mesh_pTane_recldel
Ru nNi ng fu I I suite In compare_equ_mesh_plane_r _unoriented
compare_equ_mesh_p]ane_sphe
eXte n d ed m Od e compare_equ_pc_plane_self_
compare_equ_pc_plane_ep
crwpar qu_pc_plane

** Name of test suite Compare_equ_pc_plane_
bl

compar

Name of unit test mpar

tes
compar

compar
. . compar ) cet_ne s _tf
Test error: This specific par sasket near_loss less_tFan “a10
. - _| et_near_lossless_tfan_qpl2
error will appear only on st_compare-pcc ext
compare_pcc_plane

windows since test output compare_pcc_sphere_ap8 _
set to Linux output value compare_pcc_basket se
but OS numerical compare_

. T . compare_|
instability of PCC metric. compare_
compare_|
compare_pcc_baske
: t“[Jt‘Ctt‘il im the string "mseF, PSNR(pZplane) Mean=114

Test outputs

on _basket_qpl6_seq.txt
est- c::mpale pcqm ext

Tests succeed if you do compare_pcam_plane

compare_pcqm_sphere_ qpn

nOt see any EFFOF or c:E:rnpal e_pcqm_baske
Segmentation fault compare_pcqn_ba

compare_pcqm_ba

messages |




Command line documentation

* The software provides a set of commands (tools)

* Running mm.exe / mm with no params will display the software
version and the list of commands:

3D model processing commands v@.1.9
Usage:

mm.exe command [OPTION...]

Command help: To get help for a specific command
replace “command” by the name
from the command list

mm.exe command --help

A

Command :
analyse Analyse model and/or texture map
compare Compare model A vs model B
degrade Degrade a mesh (todo peints)
dequantize Dequantize model (mesh or point cloud)
normals Computes the mesh normals.
guantize Quantize model (mesh or point cloud)
reindex Reindex mesh and opticonaly sort vertices and face indices
sample Convert mesh to point cloud

sequence Sequence global parameters



Principles



A model can be a point cloud or a mesh

* the system can read/write point clouds as obj or ply format.
* the system can read/write meshes as obj or ply format.

Once a file loaded the system detects a mesh by checking if any
topology Is available.

* the system can read texture as PNG/JPG images or YUV/RGB
videos



Invoking a single command

e Sample input.obj into output.ply using subdivision mode (sdiv).

mm.exe sample --mode sdiv -i input.obj --areaThreshold=1.8 --mapThreshold -o cutput.ply

/ \ J
|

The command, the order independent command and mode parameters

* Compare textured inputB.obj mesh against inputA reference mesh
using pcc_error. Will use default sampling method (i.e. face).

mm.exe compare --mode pcc --inputModelA inputéA.obj --inputMapA mapA.png --inputModelB inputB.obj --inputMapB mapB.png



Command combination (single call) — 1/2

* Following example uses specific grid sampling method, then compare using

pcc_error and pcgm metrics in a single call.

* The two “sample” calls outputs “in memory” with id “pcA” and “pcB”

mm. exe
sample
sample
compare

compare

l

--mode grid -i inputA.cbj -m mapA.png -o ID:pcA END
--mode grid -i inputB.obj -m mapB.png -o ID:pcB END Y\
--mode pcc  --inputModelA ID:pcA --inputModelB ID:pcB END

--mode pcgm --inputModelA ID:pcA --inputModelB ID:pcB

Order of execution

* The two point clouds are then used by “compare” commands as input

IMPORTANT: The “ID:” prefix notifies the system that value is not a filename
IMPORTANT: do not forget the “END” at the end of each command



Command combination (single call) — 2/2

e Same as previous but dumping intermediate sampling results into files
pcA.ply and pcB.ply (slower than pervious mechanism).

- \..I \

sample --mode grid -i inputA.cbj -m mapA.png|-o pcA.ply [END Y\

sample --mode grid -i inputB.obj -m mapB.png|-o pcB.ply [END M

compare --mode pcc [--inputModelA pcA.ply --inputModelB pcB.ply [END

compare --mode pcgm |--inputModelA pcA.ply --inputModelB pcB.ply |END

 Compare commands still use the versions in memory (no reload).
* Filename is used as a key to find the model in the internal model store.

e Several commands can be cascaded using this mechanism, for instance
doing quantization then sampling then compare.

* Note however that memory won't be released between sub command calls so
cascading many commands may be very consuming in terms of memory.




Sequence processing (1/2)

* Following sample demonstrates how to execute commands on a
numerated sequence of objects ranging from 00150 to 00165 included.

* The "%3d" part of the file names will be replaced by the frame number
ranging from firstFrame to lastFrame, coded on 3 digi

mm. exe \ / /

sequence --TirstFrame 158 --lastFrame 165 < Sequence must be first call
sample --mode grid -i inputA 88%3d.cbj -m maps& @8%3d.png -o ID:pcA END Y
sample --mode grid -i inputB 88%3d.cbj -m mapB @8%3d.png -o ID:pcB END Y

compare --mode pcc  --inputModels ID:pcA --inputModelB ID:pcB END
compare --mode pcgm --inputModelA ID:pcA --inputModelB ID:pcB

IMPORTANT: use %03d instead of %3d if range over variable number of
digits (e.g. [075, 125])

IMPORTANT: The model store is purged at each new frame



Sequence processing (2/2)

* The replacement mechanism can also be used on final or
intermediate output file names as shown in the two following
examples.

mm. exe
sequence --firstFrame 158 --lastFrame 165

sample --mode grid -i input @8%3d.obj -m map @8%3d.png -o cutput @8%3d pcloud.obj

mm. exe
sequence --firstFrame 158 --lastFrame 165
guantize --gp 12 -i input @8%3d.obj -o quantized %3d.obj
sample --mode grid -i quantized #%3d.cbj -m map @8%3d.png -o pcloud @8%3d.obj



“analyse” command outputVar file

firstFrame=0

--outputVar mechanism (1/2) == ...

globalTriangleCountMax=39455
globalTriangleCountSum=39455
globalTriangleCountMean=39%455
globalTriangleCountVariance=0
globalTriangleCountStdDev=0
o N globalTriangleCountMinkowsky=3%455
[ ) S d d t h t globalVertexCountMin=206%2
ome commanas provides the option et tonma06as
. globalVertexCountSum=20692
@ t tV f I globalVertexCountMean=20652
O u p u a r I e n a m e globalVertexCountVariance=0
globalVertexCountStdDev=0
globalVertexCountMinkowsky=2065%2

* When using this option some values

globalColorCountMax=0
computed over the sequence are S ————
globalColorCountVariance=0

output in the file “filename”

globalColorCountMinkowsky=0
globalNormalCountMin=0

* This file can be directly reloaded by a ooty
bash script using the source e

m e C h a n i S m ° globalUvCoordCountMin=20652

globalUvCoordCountMax=20652
globalUvCoordCountSum=20652

o SO u rce fi | e n a m e globalUvCoordCountMean=20652

globalUvCoordCountVariance=0
globalUvCoordCountStdDev=0

L]
° Th b h bl th b lobal ! inkowsky=20692
e as Va rla es Can en e 31§b21§§ﬁ§§§f3§§?1t§?333 ir480.2?0996 -447.700989"
globalMaxPos="331.272003 1394.81995 197.507004"

reinjected into subsequent calls of mm Shobeininre—to guie essests o s0nigsoor

or other software parameters. Siobadmimumm-=3. 42823710020 . 02230 Tense 3 tuzezasrenss
lobalMinCol="255 255 255"
3121321M;:C21="0 o an



--outputVar mechanism (1/2)

* In the following example, the extremums (Position bounding box, normal bounding box and uv
bounding box) are computed for the entire sequence by the “analyse” command (Call 1).

* The values are then used as the quantization range for each frame by the quantize sequence (Call 2 ).

mm. exe '\ < Call 1
sequence --TirstFrame 158 --lastFrame 165 END 3

analyse --inputModel input 88%3d.cbj |--outputVar globals.txt Produce variables

A

# load result in memory

source globals.txt < Reload variables

A

mm. exe ' < Call 2
sequence --firstFrame 158 --lastFrame 165 END Y
quantize --inputModel input_@8%3d.obj --outputModel=cutput @0X3d.cbj
--qp 12 --gqt 12 --gqn 18
--minPos="%{globalMinPos}" --maxPos="%{globalMaxPos}" %
--minUv="%{globalMinUv}"  --maxUv="%{globalMaxUv}"

A

Consume variables

--minNrm="%{globalMinNrm}" --maxNrm="%{globalMaxNrm}"




--outputCsv mechanism (1/2)

* Some commands provides the option
e —outputCsv filename

 This option is useful in sequence mode to dump per-frame statistics
e Current version supports outputCsv for “analyse” and “sample” commands
* Will be available for “compare” commands in next version (Work in progress).

* The file is not purged at each call of mm
* One must erase it before a call to get info only for this call
* This has the advantage that one can cumulate stats over series of call.

Note: if you change the sampling command mode between calls,
headers will be incoherent since each mode dumps a specific set of
statistics for the given mode.




--outputCsv mechanism (2/2

* Example outputCsv of a single sequence call of “analyse”

frame triangles vertices uvcoords colors normals minPosX minPaosY minPosZ maxPosX maxPosY maxPosZ  minU minV maxuJ max\ minColR minColG minColB max
1 39455 20692 0 0 20692 -327.497009 -480.270996 -447.700989 331.272003 1394.81995 197.507004 0.000578999385 0.207181007 0.999827981 0.939770939
2 39381 20676 0 0 20676 -328.001007 -481.257996 -447.476013 330.540985 1394.63 197.716003 0.0195230003 0.0536110018 0.980485022 0.980988979
3 39371 20780 0 0 20780 -329.380005 -480.377014 -447.855988 330.883 1394.29004 198.636993 0.0193320005 0.0154370002 0.961256027 0.980816007

* Example outputCsv of multiple calls to “sample -mode ediv”

maodel texture frame mode resolution lengthThreshol:bilinear nbSamplesiMin nbSamplesMax maxlterations computedThreshold nbSamples
fdata/plane.ohj Jfdatafplane.png 0 ediv 10 1] 1 1] 0 10 1 81
[data/plane.obj .fdata/plane.png 0 ediv 10 1] 0 0 0 10 1 81
fdata/plane.ohj Jfdata/plane_10_10.png 0 ediv 10 1] 1] 1] 0 10 1 81
fdata/plane_irregular.obj ./data/plane_10_10.png 0 ediv 10 1] 0 0 1] 10 1 119
fdata/plane_irregular.obj Jfdata/plane_10_10.png 0 ediv 20 1] 1] 1] 1] 10 0.5 441
fdatafcpv_plane.obj 0 ediv 10 1] 1] 1] 0 10 1 81
fdata/sphere_qgpa.ohj 0 ediv 1024 1 1] 1] 1] 10 1] 2868
.[data/sphere.obj 0 ediv 30 1] 1] 1] 0 10 0.0666666701 6452
./data/degenerate.obj 0 ediv 10 W] 0 0 0 10 1 97
fdata/basketball_player_00000001.0bj fdata/basketball_player_00000001.png 0 ediv 1024 2 1] 1] 1] 10 0 1165862
[data/basketball_player_00000001.0bj .fdata/basketball_player_00000001.png 0 ediv 1024 0 0 1000000 1001000 52.25 942942
fdata/basketball_player_00000001.0bj fdata/basketball_player_00000001.png 0 ediv 1024 0 0 2000000 2001000 5 1.4375 2161087
ftmp/data/basketball_player 00000001 gp8.obj ./data/basketball_player 00000001.png 0 ediv 1024 1] 1] 1] 0 10 1.8311435 1245110

* Note: those files are available in the /test/tmp folder of the repository after
a run of the tests.



Commands

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

- guantize/dequantize
- degrade
- normals



Quantize/dequantize commMands  uses for anchor content generation

Quantize model (mesh or point cloud) Dequantize model (mesh or point cloud)
Usage: Usage:
mm.exe quantize [ORPTION...] mm.exe dequantize [OPTION...]

-i, --inputtodel arg  path to input medel (obj or ply file) -i, --inputModel arg path to input model (obj or ply file)
-0, --outputModel arg path to output model (obj or ply file) -0, --outputModel arg path to output model (obj or ply file)

-h, --help Print usage
-h, --help Print usage
— --dequantize set to process dequantification at the ouput . . . . .
—ap arz Geometry quantization bitdepth. A value < 7 means no i — --gp arg Geometry quantization bitdepth. Mo deguantization of

. . geometry if not set or < 7.
quantization. (default: 12)

--qt arg W coordinates quantization bitdepth. A wvalue < 7 “-qt arg UV coordinates quantization bitdepth. Mo
means no quantization. (default: 12) L dequantization of uv coordinates if not set or < 7.

--gn arg Normals quantization bitdepth. A value < 7 no --gn arg Normals guantization bitdepth. No dequantization of
quantization. (default: 12) normals if not set or < 7.

--qc arg Colors quantization bitdepth. A value < 7 no --qc arg Colors quantization bitdepth. Mo dequantization of
guantization. (default: 8) — — colors if not set or < 7.

--minPos arg min corner of vertex position bbox, a string of T ol --minPos arg min corner of wertex position bbox, a string of
three floats. Computed of not set. three floats. Mandatory if qgp set and >= 7

--maxPos arg max corner of vertex pesition bbox, a string of --maxPos arg max corner of wertex position bbox, a string of
three floats. Computed of not set. three floats. Mandatory if gp set and »= 7

--minlv arg min corner of vertex texture coordinates bbox, a --minlv arg min corner of vertex texture coordinates bbox, a

string of three floats. Computed of not set. string of three floats. Mandatory if qt set and »= 7

--maxUv arg max corner of vertex texture coordinates bbox, a

--maxlv arg max corner of wvertex texture coordinates bbox, a
string of three floats. Computed of not set. .
- string of three floats. Mandatory if gt set and »>= 7
--minNrm arg min corner of vertex normal bbox, a string of three . .
--minNrm arg min corner of wvertex normal bbox, a string of three

floats. Computed of not set.

floats. Mandat if t and = 7.
--maxNrm arg max corner of vertex normal bbox, a string of three pats. Handatory it ogn set an

--maxhrm ar max corner of wvertex normal bbox, a string of three
floats. Computed of not set. g ! g

floats. Mandatory if gn set and »>= 7

--minCol arg min corner of vertex color bbox, a string of three
floats. Computed of not set. --minCol arg min corner of wertex colors bbox, a string of three
--maxCol arg max corner of vertex color bbox, a string of three floats. Mandatory if qc set and »>= 7
floats. Computed of not set. L --maxCol arg max corner of wvertex colors bbox, & string of three
—»  --outputvVar arg path to the output variables file. floats. Mandatory if qc set and »= 7
--useFixedPoint internally convert the minPos and maxPos to fixed P> --useFixedPoint interprets minPos and maxPos inputs as fixed point

point 16. 16.



example h ﬁ
guantize gp8 » <) |2 %]




Degrade a mesh (todo points)

Usage:

Degrade command  =wem e

-i, --inputModel arg path to input model (obj or ply file)

Used fOF metric Va“datiOn -0, --outputModel arg path to output model (obj or ply file)

--mode arg the sampling mode in [delface]
--nthFace arg in delface mode, remove one face every nthFace.
(default: 5@)

--help Print usage




¥_PSNR

PCOM_PSNR

Degrade - use in metric assessment
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Computes the mesh normals.

Normals command

Accurate per-vertex normal vectors are mandatory for lighting, -1, --inputtiodel arg  path to input model (obj or ply file)
. . . -0, --outputModel arg path to output model (obj or ply file)
especially useful in AR/VR scenarios h, --help Print usage
--normalized generated normals are normalized (default: true)

--noSeams if enabled generation is slower but vertex located

on W seams are properly used as one same vertex,

hence removing lighting seams. (default: true)

No seams

MeshLab &
Open3D uses



example ﬁ
guantize qp8 | = =]

Top right lighting
Lambertian material

-~

No lighting




Commands

Used to evaluate the different metrics
- reindex

- sample

- compare



Reindex mesh and ocptionaly sort vertices and face indices
Usage:

mm.exe reindex [OPTION...]

Reindex command o i e o it (0 0

-o, --ocutputModel arg path to output model (obj or ply file)
We re-order mesh inputs to prevent potential metric -h, --help Print usage

numerical |nstab|||t|es on |dent|ca| meSheS W|th --sort arg Sort method in none, wvertices, oriented, unoriented.
(default: none)
different order

* All sorting modes (--sort) generates a single index table

* --sort=none
* will just convert separate index tables into one (no sorting)

* —-sort=vertices
* Will sort the vertices by x, v, z, u, v, r, g, b values and use single index

*| --sort=oriented
e sort the vertices

* Then shift the indices of each triangle so the first index is the smallest (preserving orientation)
 9/1/24 becomes 1/24/9

e —-sort=unoriented
* sort the vertices,

* Then sort the indices of each triangle in crease order (not preserving orientation)
 9/1/24 becomes 1/9/24

* Warning: Visual impact if lighting or backface culling enabled

The one used by the metric




Recall that back face culling is important for
rendering performance (50% cost)

Reindex — visual impact

Ligthing=on
Culling=off

Ligthing=on
Culling=on

. __.._.__..’——

--sort unoriented --sort oriented --sort unoriented --sort oriented



Sample command

Convert mesh to point cloud

Usage:

mm.exe sample [OPTION...]

-1,
-m,

-0,

ediv

face

Tace

--inputModel arg
--inputMap arg
--outputModel arg
--mode arg
--hideProgress

--gutputCsv arg

--help

mode options:

--lengthThreshold

and ediv modes op

--resolution arg

mode options:

--float

--thickness arg

path to input model (obj or ply file)

path to input texture map (png, jpg, rgb, yuv)

path to output model (obj or ply file)

the sampling mode in [face,grid,map)sdiv,ediv] Pde\All

hide progress display in conscle for use by robot

filename of the file where per frame statistics will
append. (default: )

Print usage

arg edge length limit to stop subdivision, used only
if > @8, otherwise resolution is used. (default:
8.8}

tions:

integer value in [1,maxuint], step/edgelength =
resolution / size(largest bbox side). In ediv mode, the
resolution is used only if lengthThreshold=8. (default:
1824)

if set the processings and outputs will be float32z,
int32 otherwise (default: true)
floating point value, distance to border of the face

{default: B.8)

grid

Sampling is used for the mesh metric. Meshes
are reindexed, then sampled, then ingested
into a point cloud metric.

We developed several sampling method to
search for the best one fitting the mesh
metric needs.

mode options:

--gridsize arg dinteger wvalue in [1,maxint], side size of the grid
(default: 1824)

grid, face, sdiv and ediv modes. options:
--bilinear if set, texture filtering will be bilinear,
nearest otherwise
--nbSamplesMin arg if set different from @, the system will rerun the
sampling multiple times to find the best parameter
producing a number of samples in [nbAmplesMin,
nbSamplesMax]. This process is very time comsuming.
(default: @)
--nbSamplesMax arg  see --nbSampleMin documentation. Must be > to
--nbSamleMin. (default: @)
--maxIterations arg Maximum number of iterations in sample count
constrained sampling, i.e. when --nbSampleMin > @.
NeW (default: 18@)
sdiv mode options:

--areaThreshold arg

--mapThreshold

face area limit to stop subdivision (default: 1.8)
if set will refine until face vertices tewxels are

distanced of 1 and areaThreshold reached




Sampling examples — 2 million points

--mode=ediv --mode=face --mode=grid
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Compare command

Eq, is for lossless evaluation.
Topo is for near-lossless evaluation
Pcc and PCQM are for near-lossless and lossy evaluation

Compare model A vs model B

Usage:

mm.exe compare [OPTION...]

--inputModelA arg path to reference input model (obj or ply file)

--inputModelB arg path to distorted input model (obj or ply file)

--inputMaphA arg path to reference input texture map (png, jpg, rgb,
yuv)

--inputMapB arg path to distorted input texture map (png, jpg, rgb,
yuv)

--outputModelA arg path to output model A (obj or ply file)

--outputModelB arg path to output model B (obj or ply file)

--mode arg

-h, --help

the comparison mode in [equ,pcc,pcogm,topo]
(default: equ)

Print usage

equ mode options:

--epsilon arg

--earlyReturn

--unoriented

Used for point cloud comparison only. Distance threshold
in world units for "equality™ comparison. If @.8 use
strict equality (no distace computation). (default: 8.8)
Return as soon as a difference is found (faster).
Otherwise provide more complete report (slower). (default:
true)

If set, comparison will not consider faces orientation

for comparisons. EXtended

Eq, pcc and pcgm

mode can ingest point clouds or

meshes. For pcgm and pcc: meshes are automatically
sampled using (face 1024). Topo is specific to meshes.

pcc mode options:

--singlePass

--hausdorftt
--color

--resclution arg

--neighborsProc arg

--dropDuplicates arg

--bAverageMormals

pcqm mode options:

--radiusCurvature arg

--thresholdknnsearch

--radiusFactor arg

Force running a single pass, where the loop is

over the original point cloud

Send the Haursdorff metric as well

Check color distortion as well (default: true)
Amplitude of the geometric signal. Will be
automatically set to diagonal of the models bounding box
if wvalue = @ (default: @.8)

@(undefined), 1(average), 2(weighted average)

3(min), 4(max) neighbors with same geometric distance
(default: 1)

@(detect), 1l(drop), 2(awverage) subsequent points

with same coordinates (default: 2)

false(use provided normals), true(average normal
based on neighbors with same geometric distance)
(default: true)

Set a radius for the construction of the
neighborhood. As the bounding box is already
computed with this program, use proposed walue.
(default: @.@81)

arg Set the number of points used for the quadric
surface construction (default: 28)
Set a radius factor for the statistic

computation. (default: 2.8)

topo mode options:

--faceMapFile arg

--vertexMapFile arg

path to the topology text file matching modelB
topology (face) to modelA topology (face).

path to the topology text file matching modelB
topology (vertex) to modelA topology (vertex).

New




Compare in sequence

Pcc sequence

log output
summary

PSNE
PSNE
PSNE
PSNE
PSNE
PSNE
PSNR
PSNE
PSNER
PSNE
PSNE
PSNE
PSNE
PSNE

pZpoint)
pZpoint)
pZ2point)
PZpoint)
piZpoint)
r2point)
piZpoint)
p2plane)
p2plane)
pZplane)
p2plane)
pZplane)
p2plane)
p2plane)

e e

Min=102.59%919€5
Max=104.5747¢8
Sum=310.09623
Mean=103.36541
Variance=0.750261627
StdDewv=0.8€617¢6c441
Minkowsky=103.37268
Min=114.718613
Max=115.395933
Sum=345.28546%9
Mean=115.08515¢
Variance=0.079%414¢37
StdDew=0.28273%215
Minkowsky=115.095851
Min=65.7484512
Max=73.7553101
Sum=209%9.124023
Mean=65.7080078
Variance=10.€888144
StdDev=3.26937522
Minkowsky=69.8611048
Min=78.0242538
Max=79.626915
Sum=235.819435
Mean=78.6064784
Variance=0.52410203
StdDev=0.7235%48%914
Minkowsky=78.6131593
Min=83.8412857
Max=87.6174011
Sum=256.964302
Mean=85.6547¢74
Variance=2.38763112
StdDev=1.5451%¢14
Minkowsky=B85.6826574

Pcgm sequence

log output
summary

PCOM Min=0.000401198718

PCOM Max=0.000408c4¢c418

PCOM Sum=0.00121¢81832

PCOM Mean=0.000405¢0610¢

PCOM Variance=1.017%151e-11
PCOM StdDewv=3.1%047817e-06
PCOM Minkowsky=0.000405631163

PCOM-PSNE
PCOQM-PSNE
PCOM-PSNE
PCOM—-PSNE
PCOM—-PSNE
PCOM—-PSNE
PCOM—-PSNE

Min=67.7730461
Max=67.9328093
Sum=203.51454
Mean=67.83817%8
Variance=0.00468%04229
StdDev=0.068476582
Minkowsky=67.838249%

--outputVar and —outputCsv
for all modes planed for next

version

See presentation of m56759
for details on usage of

compare.






