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CloudCompare"?

CLOUDCOMPARE o "™ Shoucompar

P \Se N . %
J."- =%, Open Source Project

e CH++
« 2003 ota fejlesztik
« Pontfelhd (+ térhdald modell)

3D point cloud and mesh processing software —

feldolgozdas

« Eredetileg pontfelhdk
dsszehasonlitasa

« Nyolcasfa (Octree) alapu
- Térbeliindexelés




IMPORT/EXPORT

« Open/Drag&Drop
s e (I CloudCompare v2.14.beta (Dec 28 2025) [64-bit] - [3[
° SZC] MOoOS fo 'Mm C]'I'U M @l File | Edit Tools Display Plugins 30 Views

P i’ Open Ctri+0 X

¢ Ponffelho ‘. Open Recent... 3 =
L || Save Ctrl+S

- Térhalo modell (mesh) gD e s

° \/e I(TO rOS ) Shortcut settings
=~ b Primitive factory

- Raszteres P Sr— :

[ BlN l ;I::isteall
o 7 +v—|

- Sgjat |

* | Properties =

- Projekt tarolasa
BME | (8 oo



PONTFELHO TANULMANYOZASA

« Nézetablak mozgatdsa, forgatdsa

e FElOzetes nézetek
|

Properties
Property State/Value
Mame 1_allaspont_BME_CH_K_epulet_helyi_kc
Visible [ ]
Colors Q ree

Show name (in 3D) (]
¥ 220171 (-145.844 : 83.3274)
Box dimensions ¥: 153.491 (-75.9387: 77.5523)
Z:40.752 (-2.557 : 38.195)
¥ -31.2581
Shifted box center  ¥: 0.806755
Z: 17819
¥:-31.258068
Global box center  ¥: 0.806755
Z: 17.819000
Info Object 1D: 260 - Children: 0

E K| [SRERE =N RE e £ o
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(T CloudCompare v2.12.4 (Kyiv) [64-bit] - [3D View 1]

SZAMOS FUNKCIO © fie Gt Took Dioy grs DV e

Edit Tools Display Plugins
Colors Clean L3 Full screen F9 Animation
Normals Projection L Full screen (3D view) F11 CEA Virtual Broom
Oc_tree Registration & Refresh 5 - CANUPO
Grid Distances L Toggle Centered Perspective F3 Compass
Cloud Vol & Toggle Viewer Based Perspective F4 Cork
Mesh alume B .
o Show cursor coordinates CSF Filter
Palyline Statistics Lock rotation about an axis L Facet/fracture detection
Plane Segmentation Enter bul?ble—view mode B Hough Normals Computation
zenlsor: ) Fit srbiziz Lo Hidden Point Removal
calar fields ;
Batch export Render to File M3C2 Distance
Waveform T ;
Other Display settings Mesh Boolean
L4 Clone @ Camera settings PCL wrapper
-1 Merge 4= Level @ Save viewport as object Ctrl+V W% PCv/ Shadevis
i Subsample <tJz Point picking Adjust zoom @ PoissonRecon
Apply transformation Ctrl+T E. Point list picking LSRRl @& RANSAC Shape Detection
Multiply/Scale = . Lights 4 i i
ply " Trace Polyline Cirl+P Shg - : ® Surface of Revolution Analysis
< Translate/Rotate N a_ e | : ;r:d # AutoSeg
» ctive scalar fiel ’ -
¥ Segment T Sand box (research) _ ﬁ Cloud layers
Crop Rl e = M Colorimetric Segmenter
Toolbars 4 o . .
Edit global shift and scale Language Translation . > Ellipse marking
} . (Al Json RPC (Standard Plugin)
Togagle (recursive) 3 Reset all GUI element positions
Reset all VBOs R
K Delete Del fed  MPlane
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SZAMOS FUNKCIO

@© File Edit Tools Display Plugins 3D Views Help

QE @ %tf 'lf"'f_. [1 X T -

e Funkciok haszndlat elott e

je | (.j |j U |< ki OZ é | | O m (,] ny'l', . * 8 I.a :barnag_?_'D?_OjOcm_subsampled.las(D:fTananyagokﬂ(onferenciaﬂﬁlﬁ_...
. , | B 5 barag_2020_10cr_subsampled las
amivel szeretnenk dolgoznil -
« Kijeldlés utan a betdltot e :
(,] | | O m (,] ny | ellré O d O -I-O i-I-, show neme in ) 91?3.638 (43.8775: 217.566)
, , , Box dimensions ¥ 97,484 (18.058: 115.542)
pontok szinezesenek | A
modjat is megtekinthetjok. & o




MANUALIS SIEGMENTALAS & QB <oi | « |

« Szegmentdlas eszkdztara

n - Q- @009 # [ & v B X

« Poligon segitségéevel tudjuk kijeldlni a kivadgando
terUletet:

[OF] « O & #

(_F Polygeonal selection
ID Rectangular selection I




MANUALIS SZEGMENTALAS

« TerUlet megaddsa

« Vdlaszhatunk, hogy a
poligonon beluli,
vagy kivUli részt hagyjuk-e

meg. e 0

« A muUveletet ismételhetjuk.
« Aszegmentlast « segitségével fudjuk elfogadni.
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ZAJSZURES

 Statisztikai alapu (SOR)

« Kdrnyezetbdl kiugré pontok

BME | (®

Statistical Outhier Removal

Number of points to use for ¢
mean distance estimation

-
-

Standard deviation 1.
multiplier threshaold (nSigma)

-
-

Cancel

‘max distance = average distance + nSigma * std. dev.
ag g

Filter noise

Neighbors

() Points (ki) € Radius (Sphere)

Y

6 ~ 0.000550

Max error

O Relative (C) Absolute

-

1oo 5 1.000000

B Rremove isolated points

LILd

4k
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[ CIoudComFQMiE (Kharkiv - Jul 6 2024) [64-bit] - [3D View 1]
Tools

@ File Edit

s

Display  Plugins 3D Views Help
Clean * Benn SORfilter
Projection r Maoise filter

[
L]
’__L—
/ .
]

-

\. | ./

s
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V 4

UJRAMINTAVETELEZES

Cloud sub sampling

Sampling parameters

e andom method Space i
o " / 8 arge ace
Mennyi ponf maradjon: org Space
¢ TOVO'SO g min. space between points 0.0000 =
. Min. pont tdvolsag? Jpsees
value pacing value
. Ny0|cgsfg min 1 0.000000

. R . max 1 0477730
- Milyen nyolcasfa szintige

4F AP
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SKALARMEZO

« Pont(ok)hoz rendelhetd érték
« Egyszerre 10bb is lehet
« KUIbNbdz6 mUveletek

Bxport coordinates to SF

BME | (®

[ x

Warning. slresdy extting 5F5) with same name will be overwritfen

EPITOMERNOKI KAR
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(v

OK

[~ [

Cancel

@ File

11

M AE -

4

E€uounmn O

E [ Grid
(o]

(@ CloudCompare v2.13.2 (Kharkiv - Jul 6 2024) [64-bit] - [3D View 1]
Tools Display  Plugins 3D Views Help

Colors o -~
Mormals 4 E-I x ‘5 T
Octree 4
»
Cloud v ed.las (Du/Tananyagok/Konferencia/2026_..
=k ' mpled.las.segmented
Polyline L4
Plane , Mpled.las.segmented.clean
Sensors v pled.las.segmented.clean.clean
I Scalar fields 'Il‘ Show histogram
Waveform ' Compute stat. params
L4 Clone T Gradient
[ Merge © Gaussian filter
Subsample J Bilateral filter
Apply transformation CirT | Filter By Value

i Sl ". Convert to RGB
< Translate/Rotate Convert to random RGB
= Segment T Rename
Crop + Add constant SF
Edit global shift and scale == Add classification SF
Toggle ( ive) . Add point indexes as SF |
B — Export coordinate(s) to SF(s)
j X Delete Del Set SF as coordinate(s)
Export normals to SF(s) u
Property State/Value Set 5F(s) as normal
Interpeolate from another entity
Mame barnag_2020_10cm_ Sl cloud (int N
Visible plit cloud (integer values)
Colors

Show name (in 30

Box dimensions

a A .
9 RGE | Arithmetic
()] SE  Color Scales Manager
X:173.688 (43.8775:

¥:97.484 (18.058: 11 | Delete

7:30.878 (281.55: A Delete all (1)

e 12071
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SKALARMEZO

e Pont szinezése a
skaldrérték alapjdan

« Szinezés személyre szabdso

« Hisztogram bekapcsoldasa

Color Scale

Current Blue>Green> Yellow> Red V 'b@
Steps 10 =
Yisible [ ]

ISF display params

Display ranges Parameters

28154998779 v displayed 292.75007610

4k

v v

Q

282561106288 % saturation 291.89431380

4k
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Properties

Property State/Value
Vicible n
Colors g_l;ScaIarfield 4
show name (in U] [
X: 173.688 (43.8775: 217.566)
Box dimensions Y. 97.484 (18.058: 115.542)
Z: 30.878 (281.55: 312.428)
X: 130,721
Shifted box center  ¥: 66.8
Z: 206,989
X 550923.281497
Global box center ¥: 182411.680003
Z: 296989014
Info Object 1D: 281 - Children: 0
Current Display 3D View 1 w
Cloud
Points 2,344,733
Global shift (-350792.56;-182344.88,0.00)
Global scale 1.000000
Paint cize Default 4
wcalar Field
Count 1
Active Coord. £ 4
Shift 0.00
Color Scale
Current Blue> Green=Yellow:= Red hod ‘.{-}
Steps 256 =
Visible O




TALAJ, NEM-TALAJ OSZITALYOZAS

« Cloth Simulaftion Filtering (CSF)

- plugin
- Pontfelhd invertalas
Llepedd” ejtése
- GRID definidlja
- Felbontds
- FelUlet-pontfelhd tavolsag
. Iteracio, kUszdbértéek
- Talaj pontok

-+ Nem-falgj ponfok
BME | (@ oo

S’.D Views Help

I
/
!
(
\
\
\
|
I
/
[
\
|
|
I
I
|
|
|
|
!
|

— — Cloth
ﬂé

.!, CEA Virtual Broom
£2 CANUPO »
Compass
9
I CSF Filter I

[+ Facet/fracture detection 3
N Hough Meormals Computation
Q Hidden Point Removwal
%
9
Fo PCL wrapper 3
PCV / ShadeVis

finvers e
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ALAJ, NEM-TALAJ OSZITALYOZAS
e -

CSF Plugin Instruction

Cloth Simulation Filter (C5F) is a tool to extract of ground peints in
discrete return LIDAR peointdouds. The detailed theory and algorithms
could be found in the following paper:

Zhang W, Qi 1, Wan F, Wang H, Xie D, Wang X, Yan G. An Easy-to-Use
Arborne  LDAR  Data  Filtering Method Based on  Cloth
Simulation, Remote Sensing, 2016; 8(8):501.

And please cte the paper, If you use Cloth Simulation Filter {CSF) in
your work,

General parameter setting Advanced parameter setting

Cloth resolution Advanced Parameter
Instruction
1.000
1. Cloth resolution refers to the

grid size (the unitis same as the
unit of pointdouds) of doth which
is used to cover the terrain. The
bigger doth resolution you have
500 set, the coarser OTM you will get.

Max iterations

2. Max iterations refers to the
maximum iteration times of terrain
simulation. 500 is enough for most
of scenes.

Classification threshold

0.500

3. Classification threshold refers to
a threshold (the unit is same as the
Export cloth mesh vnit nf mnintelnndeY tn clazeife the

oK Cancel

BME EPITOMERNOKI KAR
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METSZET KESZITESE
. Jeldljuk ki az dllomdnyokat!

Compared | Off-ground points
&1 barnag_2020_10cm_subsampled.las.segmented_C5F
[] & Ground points
) Off-ground points
b [¥] & Mesh

Reference Mesh

General parameters | Local modeling Approximate distances

Octree level AUTO

- Pontfelhd - felUlet tavolsag Sl

signed distances |[[] flip normals robust

@ File Editisplay Plugins 3D Views Help

; cl > e R
e [ - X | WS B LS

Projection .3
= DBTre 8
() Registration .3
g =
— I Distances y N 026_Fos.. [¥] multi-threaded max thread count | 7/ 8

e} Volume Pl Cloud/Mesh Dist |
1:1 Statistics [ I

| Ok Cancel

BME EPITOMERNOKI KAR
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METSZET KESZITESE

« Kivagads skalarmezd
értékek alapjan

Properties
Property State/Vvalue
Steps 256

Visible O

Display ranges Parameters

0.50000000

displayed

1.00000000

-12,010042%0

Matrix Axis/Angle Export

saturation

BME EPITOMERNOKI KAR
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26.24110437

(@ Fild Edit

fools Display Plugins 3D Views Help

I gz

= B [

Iy

Colors
Mormals
Octree
Grid
Cloud
Mesh
Polyline
Plane
Circle

Sensors

AX 1S e B

»

p las (E:/Tananyagok/Konferencia/2026_Fos...

> tled.las.segmented
iled.las.remaining
iled.las.segmented.clean

iled.las.segmented_CSF

Scalar fields

i, Show histogram

0O =S +

Waveform

Clone

Subsample

Apply transformation  Ctrl+T
Multiply/Scale

Translate/Rotate

Segment T

wiiw vy v v w W

[ Compute stat. params
y Gradient
Gaussian filter

Bilateral filter

Filter By Value

Convert to RGE

Convert to random RGE

Rename

17



TOVABBI SKALARMEZOK

@ CloudCompare v2,13.2 (Kharkiv - Jul 6 2024) [64-bit] - [3D View 1]

File §Edit §Tools Display Plugins 3D Views Help

¢« Normdlisok szamitdsa ‘b e —
|

Mormals G ﬁ' Comput
O ponTO kh OZ i Cictree + : Inv?r: -
D Grid 5 Crient normals

Compute normals

« Tobb féle opcid kozul N
valaszhatunk: o :

Meighbors
use scan grid(s) whenever possible min angle  1.00 =
Cictres radius  0.223301 + 1 Auto
B crientation

Use scan grid(s) whenever possible

Use sensor(s) whenever possible

BME EPITOMERNOKI KAR
ALTALANOS- ES FELSOGEODEZIA TANSZEK



TOVABBI SKALARMEZOK

« Normadalisokbdl szamolhatd az egyes pontokhoz:
- FUggodlegessel bezart sz6g
- Kitettség

(T CloudCompare v2.13.2 (Kharkiv - Jul 6 2024) [B4-kif] - [3D View 1]

@ File | Edit | Tools Display Plugins 30 Views Help
W Colors ol . [ T ST
. | Mormals b Iﬂ; Compute
[ Octree ¢ Irwvert
E Grid + Orient normals
Cloud ¢ Convert to
. Mesh
Polyline Export normals to 5F(s)

5o _ﬂ‘;.-'., 2 3 EE
&

[

L]

HS5V colors

Lot CEfcl ar marenal

BME EPITOMERNOKI KAR
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Dip/Dip direction 5Fs
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TOVABBI SKALARMEZOK

« Geometriaijellemzdok

- PontsUrdseg

- GorbuUlet

- Szomszedos pontok szama
« Spekirdlis jellemzdk

- RGB

- Intenzitas

« Sajatértekeken alapuld
jellemzdok

BME EPITOMERNOKI KAR
ALTALANOS- ES FELSOGEODEZIA TANSZEK

Geometric features

Local neighborhood radius  0.050000 =

Roughness

[ ] rRoughness
Up direction

-

¥=0.00 5 Y=0.00

Curvature

[:] Mean

[:] Gaussian

[] Mormal change rate

Density

[:] Mumber of neighbors
[ ] surface density
[] volume density

Moment

C] 1st order moment

Features

(] Sum of eigenvalues
(] ominvariance
(] Eigenentropy
C] Anisotropy

(] Planarity

[:] Linearity

(] pca1

(] pcaz

(] Surface variation
(] sphericity

(] verticality

(] 1st eigenvalue
(] 2nd eigenvalue

[:] 3rd eigenvalue




SAJATERTEKEKEN ALAPULO JELLEMZOK

« ,R” sugaru gdmbbe esd pontok
R=0.5m

« Kovariancia mtx.

« Sajatértékek
A = A, = A3 a sqgjatértekek csdkkend sorrendben
Siklapusag (planarity) alapjan szdres

Forras: Feng et al.

BME EPITOMERNOKI KAR 2018.
ALTALANOS- ES FELSOGEODEZIA TANSZEK
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ANIMACIO KESZITES

« Animation plugin
* Viewport

- Display =2 Save
viewport
- CIRL+V

BME EPITOMERNOKI KAR
ALTALANOS- ES FELSOGEODEZIA TANSZEK

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)
step 7 (Viewport #7)

Current step

Index 1

Duration 0.00 sec.
Smooth trajectory

smooth ratio 0.45

C] Loop

Video output

-
=

Frame rate 30 fps |3  Bitrate 16000 kbps |5 super resolution ~ 1

Output file C:/Users/lenovo/Desktop/video.mp4

Total duration 20,00 sec. =

Automatic steps duration

4

Format MP4 (MPEG-4 Part 14)[mp4] ~
Preview Render Export frames
Start preview from selected step
[ Export trajectory on exit
22



PARANCSSOR

« Dokumentdcid

« Példdak

* 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

BME EPITOMERNOKI KAR
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PARANCSSOR + PYTHON

« pyCloudCompare modul

- pip install pyCloudCompareCLI

import pyCloudCompare as cc

cli

cmd

cmd.

cmd.

cmd

= cc.CloudCompareCLT ()
= cli.new command ()
silent () # Disable console

open ("pointcloud.ply") # Read file

.cloud export format (cc.CLOUD EXPORT FORMAT.ASCII, extension="xyz")

cmd.

save clouds ("newPointcloud.xyz")

print (cmd)

cmd.

execute ()

BME EPITOMERNOKI KAR
ALTALANOS- ES FELSOGEODEZIA TANSZEK
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KOSZONOM A FIGYELMET!
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