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TARTALOM

* CloudCompare
* Elérhet6 funkciok

e Alkalmazasok

* Programozas




CloudCompare"?

CLOUDCOMPARE < 98 CloudGompare

T SR 3D point cloud and mesh processing software
~."~ %, Open Source Project
T SRS

* C++
* 2003 6ta fejlesztik

* Pontfelhd (+ haromszoghalo)
feldolgozas

» Eredetileg pontfelhék dsszehasonlitasa - —

* Nyolcasfa (Octree) alapu




NYOLCASFA STRUKTURA (OCTREE-BASED)

o Térbeli indexelés

 Alapja: a kocka

e Felosztas tovabbi kockakra

octree

.
.
.
-

01 234567

01234567




TAMOGATOTT FORMATUMOK
Type _ Description Other Features
" = —
H 3 |=2Z|3
2 T|le| 2 |Ex| =
£ & & g
7 ’ g =1 § g| &
* Nyilt f t k : :
Yl ormatumo 5
BIN .bin CloudCompare own binary »1 >1 >1 MNormals
.7 format Colors (RGB)
BIN (SaJ at) Scalar fields (>1)
+ Labels, viewports,
display options, etc.
114
Pontfelho ASCH .asc ASCIl point cloud file ASCI 1 Mormals
et (X,¥,Zete.) Colors (RGB)
xyz Scalar fields (>1)
neu
.- ASCII
LAS Jas ASPRS’ lidar point binary 1 Colors (RGB)
louds Various scalar fields
L4 LA_ S (see LAS 1.4 specifications)
E57 .es7 ASTM EST® file format mixed =1 Calibrated picture(s) MNormals
® l '57 Colors (RGB or 1)
Scalar field (intensity)
PTX Jptx LEICA point cloud ascii =1 Sensor(s) Robust normals can be
° PL } 7 export format computed at loading time
FARO fls FARO formats binary =1 Sensor(s) Scalar field (reflection value)
fws
° Stb. DP .dp DotProduct DPI-7 binary =1 Sensor(s) Colors (RGB)
farmat Robust normals can be
computed at loading time
PCD Jped Paint Cloud Library binary »1 Colors (RGB)
format MNarmals
Scalar fields (>1)




TAMOGATOTT FORMATUMOK

e Mesh

PLY .ply Stanford 3D X X both 1 1 MNormals
geometry format® Colors (RGB or )
e PLY (cloud or mesh) Scalar fields (all)
Single texture
[ OB] OBl .obj Wavefront™ mesh X X ASCI 1 =1 Paolyline(s) Mormals
Materials and textures

STL VTK Ntk VTE file format X[ X | AsCH 1 1 Normals

®
(triangular mesh or Colors (RGB)
cloud only) Scalar fields (1)
i S tb, STL st STereoLithography! X | X ASCI 1 Normals

file format (mesh)

OFF .off Object File Format!? X | X ASCI 1
{mesh)
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TAMOGATOTT FORMATUMOK

 Vonal, vonallanc

« DXF

- SHP
* Keép
GeoTIFF
JPG
- PNG
 Stb.

odézia Tanszék

Altalinos és

FBX fbx Autodesk (Filmbox) X ASCI =1 =1 Normals
File format®* or Colors (RGB)
binary Materials and texture
DXF Jdxf Autocad DXF X ASCH »1 =1 Polyline(s) Normals
format Colors (RGB)
SHP shp ESRI Shape file ¥ | binary »1 Paolyline(s) polygon(s) Scalar fields (1 per entity)
format®® Contour plot(s)
etc.
POMS .pdms PDMS macros ASCIH =1 Primitive(s)
.pdmsmac
.mac
RASTER .geotiff, Common raster X' | binary 1 Layers (as scalar fields)
etc. formats (GDAL)™
ouT .out Bundler SfM output ASCIH (1) Calibrated picture(s)
(Bundler) file® 3D keypoints
20 images Jpe Standard images binary
*.png
* bmp

etc.




(T CloudCompare v2.12.4 (Kyiv) [64-bit] - [3D View 1]

FUNKCIOK @ File Edit Tools Display Plugins 3D Views Help

Colors , Clean ’ L Full screen F9 #§ Animation
Normals v Projection v [ Full screen (3D view) F11 4 CEAVirtual Broom
Octree 4 Registration 5 ® Refresh F5 £7 CANUPO g
Grid 4 Distances 5 L Toggle Centered Perspective F3 [-) Compass
Cloud b R L Toggle Viewer Based Perspective F4 9 Cork
Mesh b Volume Show cursor coordinates CSF Filter
Polyline v Statistics b Lock rotation about an axis L @ Facet/fracture detection »
Plane 4 Segmentation [ Enter bul?ble—view mode B ﬁ Hough Normals Computation
Sensors_ ' Fit r & s & Hidden Point Removal
Scalar fields b Batch export » Render to File M3C2 Distance
» . -
Waveform Other " [=] Display settings il el
“'}__.' Clone @ Camera settings gt PCLwrapper »
I:__[ Merge <]..=- Level| #  Save viewport as object Ctrl+V PCV / ShadeVis
i Subsample <J: Point picking il d @ roissonRecon
Apply transformation Ctrl+T = Point list picking Test Frame Rate A RANSAC Shape Detection
Multiply/Scale - ; Lights L Surface of Revolution Analysis ’
ply/ ¥ Trace Polyline Ctrl+P ; s Y
<f Translate/Rotate Shaders & Filters ' # AutoSe
Sand box (research) » Active scalar field 4 ] 9
¥ Segment T _ & Cloud layers
Crop R = e Colorimetric Segmenter 4
Lot el ’ <~ Ellipse marking
Edit global shift and scale Language Translation , _ )
- (M Json RPC (Standard Plugin)
Toggle (recursive) » Reset all GUI element positions & M .
Reset all VBOs 3 vanualseg
X Delete Del el MPlane
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Z.AJSZURES

* Statisztikai alapu (SOR)

([ CloudCompare v2.12.4 (Kyiv) [64-bit] - [3D View 1]
T File

Statistical Outlier Removal

Humber of points to use for 5
mean distance estimation

Y
*

Standard deviation 1.00
multiplier threshold (nSigma)

Y
-

(max distance = average distance + nSigma * std. dev.)

Cancel

* Kornyezetbdl kiugrd pontok

Filter noise

Neighbors

() Points (knn) @ Radius (Sphere)

6 % 0.000550

Max error

© Relative () Absolute

Y

100 5 1.000000

Remove isolated points

Cancel

G

G

Edit Tools Display Plugins 3D Views Help
E/j E Clean P Sor SOR filter
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SZURES SOROZATOS RANSAC-AL

\ T




SZURES SOROZATOS RANSAC-AL

* Geometriai alakzatok keresése (sik, gomb,

henger stb.)

* RANSAC Shape Detection
(plugin)




SZURES SOROZATOS RANSAC-AL




UJRAMINTAVETELEZES

* Random

 Mennyi pont maradjon?
* Tévolsag

 Min. pont tdvolsdg?

* Nyolcasfa

 Milyen nyolcasfa szintig?

Cloud sub sampling

Sampling parameters

method

large

min. space between points  0.0000 =

C] Use active 5F
SF value
min 1

max 1

Spacing value
0.000000

0.477730

4 AP

Cancel




SKALARMEZO B
_f Gradient

e Pont(ok)hoz rendelhet6 érték g Saussan lter

* Egyszerre tobb is lehet @ comentorcs

Convert to random RGB
e Kilonb6z6 muiveletek Rename

Add constant SF

Add classification SF

Add point indexes as SF
Export coordinate(s) to SF(s)
Export normals to SF(s)

++

Set SF as coordinate(s)
Interpolate from another entity
Split cloud (integer values)
Arithmetic

== Color Scales Manager

1% Delete
Delete all (1)




(@ CloudCompare v2.12.4 (Kyiv) [64-bit] - [3D View 1]
© File Edit Tools Display Plugins 3D Views Help

SKALARMEZO ERTEKEK — ©lui ) e

“5 o Mk v
L *ﬁ Compute

[l Octree > Invert
Grid b Orient normals 4

. Cloud L Convert to 4 HSV colors

71 11 Mesh b Export normals to SF(s) Dip/Dip direction SFs
* Normalisok L e L

ane

Dip (degrees)
90.000




-~ rr -~ »
SKALARMEZQO ERTEKEK [ couconsoe iz tom ston-5ovien
© File Edit Tools Display Plugins 3D Views Help
ﬁ E Clean ' 4 i
® T/ 1 J4 Projection g -
aVO Sag [l L lliz2 Registration 4
., ., - Distances b 7% Cloud/Cloud Dist.
» Ponttelh6-ponttelhé ° Volume A Cloud/Mesh Dist
11 v Statistics r Cloud/Primitive Dist
“ - Segmentation r -
« Pontfelh6-feliilet +l, . ) o e P
Batch export 4
;m!_o Other 4
4~
4= Level
I,_v <z Point picking
+ i=| Point list picking
" + Trace Polyline Ctrl+P
S Sand box (research) +
=




PONTFELHO-FELULET TAVOLSAG

C2M signed distances

C2M signed distances
0.221 0.221
(C [Distribution fitting] (] X
0.166 0.166 Gauss: mean = -0.003 / std.dev. = 0.040 [1641 classes] T
N
12500 4
0.111 0111
10000 1
0.056 0.056
7500 4
0.001 0.001 ;
5000 1
-0.054 -0.054
2500
-0.109 -0.109
0 T T — T
-0.2 0.1 0 0.1 0.2
-0.164 0164 C2M signed distances
-0.219 0.219

Altalinos és Felsd ézia Tanszék




SURFACE OF REVOLUTION ANALYSIS (PLUGIN)

_ © 20 distance map (Surface of Revolution) ? X
Import profile
Projection
Profile file Cylindrical v .
Distance (m.)
D:/1obs/20221107 NAS teljes/2023 - NAS, ssjat cuccok/NAS/NAS vegleges/Tervezs |+ DSy Seersiic Mesurss 0.221
Resolution j , ! "
Here is an example of profile file: sngle (¥} step = 0.50 2] ldeg v |
(don't insert blank fines, don't change the columns names) - &
height (Y) step = 0.010000 = m i 0.166
k{ i Zc profile origin] sz 7206426 O cow
4567.000 171,000 Limite
R H radius and height of profile vertices) Min Mae Il ‘Il
59 28 angle (X} 0.00 % 3000 = 0.111
58. 30 |
53, 71, height (Y] 0.000000 2+ 4.259003 = |’ ||
57 a7 i
2 e Filing
srategy | average value v , “ 0.056
Note: acourate position of e profile ongin on e rotation 3xs i oy NECESS;  empty cels | interpolate w ]
! 1!
1
profieaxis 2 a height values are absclute (i.e. nat relative to profile origin) i 0.000
-0.055
Export map
ASCII grid I & DXF
= - -0.110
Cloud Mash
Close Apply
-0.165

-0.220




SURFACE OF REVOLUTION ANALYSIS (PLUGIN)

@ 2D distance map (Surface of Revolut

- 0.221
Projection
S . Distance (m.)
R::m Diplay  Generatrix  Measu res 64.5 M. s 0.221 0.166
angle () step = 0,50 2 deg v 1
height [¥) step = 0,010000 S 59.5 m. 0.166 0.111
ze 720 % 6426 O cow
54.5 m.
angle () 0.00 2 38000 = 49.5 m. LI 0.111 0.056
Filing 44.5 m. B
strategy | aversge value ~ . 0.056
empty cels | mterpoiste v 39.5 m. "’
34.5 m. [ 0.000
29.5 m. [
' -0.055
24.5 m. Bl
ASCIL grid Image DxF 19.5 m. ﬂ, -0.110
14.5 m. [
Cose E A
9.5 m. [ 0165
-0.220




Geometric features

SKALARMEZO

Local neighborhood radius 0.05p000 =
. .. ’ Roughness Features
¢ Geometrlal JellemZOk [ Roughness (] Sum of eigenvalues
v s Up direction (] ominvariance
¢ Pontsuruseg X=0.00 = Y=0.00 * z=1.00 2 (] Eigenentropy
oo o C] Anisotropy
¢ GOrbu}et Curvature (] Planarity
«  Szomszédos pontok szdma - vear ) ety
p [ ] Gaussian (] pcat
71 . r” ormal change rate O
* Spektralis jellemzék ) termelchange et e v
Density o
o RGB [] number of neighbors Bl

(] Verticality

Surface densi
. el (] 15t eigenvalue

® IH teﬂZitéS [ ] volume density

[ 2nd eigenvalue
Moment (] 3rd eigenvalue

* Sajatértékeken alapuld jellemzdék

[ 1st order moment




SAJATERTEKEKEN ALAPULO JELLEMZOK

* R’ sugart gombbe esd pontok
* R=05m
* Kovariancia mtx.
* Sajatértékek
o Ay = A, = A3 a sajdtértékek csokkend sorrendben
« Siklapusdg (planarity) alapjdn sztirés
_ (a2

Forras: Feng et al. 2018.
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Planarity (0.5)

0.962




TALAJ, NEM-TALAJ OSZTALYOZAS

* Cloth Simulation Filtering (CSF)

* plugin

» Ponttelhé invertalds

« ,lepedd” ejtése
 GRID definidlja
» Felbontas

« Feliilet-pontfelhd tdvolsdg
« Iterdcio, kiiszobérték

- Talaj pontok

+ Nem-talaj pontok

— — Cloth
—— Measurement

1inverse
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ANIMACIO KESZITES

* Animation plugin

* Viewport
« Display = Save viewport
« CIRL+V

* Blender

Animation

Animation steps Animation

step 1 (Viewport #1)
step 2 (Viewport #2)
step 3 (Viewport #3)
step 4 (Viewport #4)
step 5 (Viewport #5)
step 6 (Viewport #6)

. Duration 0.00 sec. =
step 7 (Viewport #7) —

Total duration 20.00 sec. |=

Automatic steps duration

Current step

Index 1

Smooth trajectory

smooth ratio 0.45 =
C] Loop
Video output
Frame rate 30 fps |3  Bitrate 16000 kbps 5|  superresolution ~ 1 |3
Output file C:/Users/lenovo/Desktop/video.mp4 Format MP4 (MPEG-4 Part 14)[mp4] ~
Preview Render Export frames
Start preview from selected step
(] Export trajectory on exit







PARANCSSOR

e Dokumentacio

« Példak

* CloudCompare -0 myhugecloud.bin —-SS
SPATIAL 0.1

* CloudCompare —-SILENT -AUTO SAVE OFF -0
lidar.txt —-C EXPORT FMT ASC -PREC 3 -Crop
548025.89:5128996.49:1099:550424.10:512929
3.08:1101 —-SAVE CLOUDS FILE
lidar hz section.asc




PARANCSSOR + PYTHON e C

* pyCloudCompare modul
« pip install pyCloudCompareCLI

import pyCloudCompare as cc
cli = cc.CloudCompareCLI ()

cmd = cli.new command ()
cmd.silent () # Disable console
cmd.open ("pointcloud.ply") # Read file

cmd.cloud export format (cc.CLOUD EXPORT FORMAT.ASCII, extension="xyz'")
cmd.save clouds ("newPolintcloud.xyz")

print (cmd)

cmd.execute ()




PYTHON

CloudCompare"? Want to support/help us?

“ @8 | CloudCompare ['] ponate

i

3D point cloud and mesh processing software

., Open Source Project Follow the project on

Home Presentation Download Github Tutorials Documentation Forum Declare a bug

Python wrappers for CloudCompare

P Thanks to our great contributors, CloudCompare offers now several aptions to be used with Python in a more integrated way (more than the command line ;)
Mind that these 2 projects are still work in progress. Constructive feedback is welcome: please declare bugs or ask questions on their respective github pages.
CloudCompy, by Paul Rascle
This project allows one to load clouds and access their internal data as numpy arrays, call some of CloudCompare's algorithms, apply your own processes, and save the result.

= the reference documentation can be found here
« the latest available Windows binary can be found here
» you'll also find in the readme.md file most of the directions to build it on Linux and Windows, as well as an example of how it can be used

The tests are good examples of how it can be used (click to expand)

CloudCompare Python Plugin by Thomas Montaigu

ézia Tanszék




KOSZONOM A FIGYELMET!
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