Pontfelho létrehozas és
hasznalat
Regard3D és CloudCompare
nyilt forraskodu szoftverekkel

dr. Siki Zoltan
siki.zoltan@epito.bme.hu
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Regard3D

* Nyilt forraskodu SfM (Structure from Motion)
 Fényképekbol 3D modell készites

» Automatizalt feldolgozas (Windows, Linux)

» http://regard3d.org
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WELCOME TO THE HOME OF REGARD3D




Cloud Compare

» Nyilt forraskodu pontfelhd és haromszoghalo
kezelO szoftver

* PontfelhOk 6sszehasonlitasa, regisztracio,
ujramintavételezeés, ...

* Windows, Linux
 http://www.danielgm.net/cc/

CloudCompare - Open Source project - Mozilla Firefox = 4) 23.01

» (10) CloudCompare: h X Align - CloudCompare\w X ¥ Home Pl [ CloudCompare-Open® X g

« e @ la s e O T mn o

CloudCompare"? Want to support/help us?
“* @™ | CloudCompare ] ponate

-~ )

! e 3D point cloud and mesh processing software
.., Open Source Project
Home - Presentation - Download - Github - Tutorials - Documentation - Forum - Declare a bug

Introduction

CloudCompare is a 3D point cloud (and triangular mesh) processing software. It has been originally designed to perform comparison between two dense 3D points clouds (such as the ones
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Regard3D kezdo képe

= Regard 3D — O
File Options View Help
° s
Pré bé.IJUk meg aZ 3D View controls
, Show trackball
egér gombokkal, e
hlzassal a feliratot v
forgatni, mozgatni! |
Show texture
Enable lighting
Polygon mode
@) Fill
(O Line
(O Point
Shading model
(® Smooth
(O Flat
Reset orientation
Letoltés:

http://www.regard3d.org/index.php/download




Uj projekt létrehozasa

 Regard 3D — O
File Options View Help

3D View controls

Show trackball
Point size

New Project...
Open Project...
Close Broject

Exit

|

Show texture
Enable lighting

Polygon mode

@ Fill
(O Line

() Point

| Shading model
(® Smooth

| O Flat

Reset orientation

File/New Project...
a menibol vagy az els6 ikon az eszkdzsorbol




Projekt tulajdonsagok

-

Allitson be egy

Create new Regard3D project
Project path

() Use default project path
(®) Set project path:

D:vmg

Project name

Project name:

tes.tl , |

letez0
~sa at konyvtarat

Project file: | Divmghtest\test.rad

Ok

Cancel

~

Adjon meg egy
nevet a projekthez

\

/

A projekt nevevel létrejon egy Uj kdnyvtar, ebbdl kbvetkezik,
hogy a projekt nevével egyezo kbnyvtar nem |étezhet.




Uj projekt megjelenése

L Regard 3D - test

File Options

°8

View Help

Megjelent a
projektlink

Project name: ’ test I

Project path: ‘ D:\mg\test I

Add Picture Set...

Itt adhatunk feny-
képeket a projekthez

3D View controls

Show trackball
Point size

Show texture
Enable lighting
Polygon mode

(@ Fill
(O Line
(O Point

Shading model
(® Smooth
(O Flat

Reset orientation

A bal oldali részen folyamatosan uj elemek jelennek meg,
ahogy a projekt feldolgozasaban el6re haladunk.




Kéepek hozzaadasa

Picture Set

Image list

Image file

|l"lu_ e

Preview

Remove selected files Clear file list

Camera m... Camera m... Focal length Sensor width

Itt valaszthatunk
képeket

Egy projekthez t6bb kepcsoport tartozhat.

Picture set

Picture set name:

Itt az alapértelmezettol
eltérd nevet adhatunk
a kepcsoportnak

0K




Kéepek hozzaadasa

 Add image files X
< v « DATA(D:) » dron » mg_foto > v O Keresés: mg_foto ol
Rendezés = Uj mappa = «+ [N o
A
8 Ezagép
) 3D objektumok r
B Asztal
%) Dokumentumok
| Képek o moge Ctrl/Shift
Rt billenty(ikkel tobb
B Videsk ‘ képet
z s
il P valaszthatunk
‘s Helyi lemez (C:)
P D5C00602 D5C00603 D5C00604 '

A j6 modell érdekében a kepek kdzott nagy legyen az atfedes
(80%) és ugyanazt a tertletet negy vagy tobb kep tartalmazza.

Fajinév: | "DSC00604" "DSCO0600" "DSCO0601" "DSCO06( | |JPEG files (*jpg;*.jpeg;* JPG;* JPE

Megnyitas Mégse




Kéepek hozzaadasa

Picture Set O
Image list Preview

Remove selected files | | Clear file list

M |pane :iu (a rwz ot Fnri Wnr

D:\dron\mg_foto\DSC00600.JPG 4896x 3672 SONY DSC-WX350 43 mm 6.16 mm
D:\dron\mg_foto\DSC00601.JPG 4896x 3672 SONY DSC-WX350 43mm 6.16 mm

DAdronmg foto\DSCOOG0ZIPG 46963672 SONY DSC-WXS0 43mm 616 A szenzor (CCD) méretet egy
O kit B i | i | e A e i adatbazisbol veszi a program,
ha nem jelenik meg, akkor

az Sqlite adatbazis boviteni

kell

Az Add files... gomb kivalasztasa utan tovabbi képeket adhat
a kep csoporthoz utolag is.

Picture set

Picture set name:

| oK | Cancel




Kéepek azonos pontjainak

kikeresése

' Kis projekt esetéen maximumra
allithatjuk az érzékenyseget

Compute Matches

Keypoint sensitivity:

Keypoint detector

(®) Classic A-KAZE
() Fast A-KAZE

Image correlations parameters

és az aranyt

Ultra

Keypoint matching ratio: | Ultra

[]Add TEMR

Matching algerthm
FLAMM

_
|
\I 0.0001
I 0.9
Camera model
b Pinhole radial 3
CIE Cancel

~_

A bal oldalon megjelen0 Compute Matches gombot valasztva,
a képek kozott automatikusan kikeresi a program az azonos

pontokat,




Kéepek azonos pontjainak
kikeresése

- Az érzékenység és az arany
beallitas fliggvenyében
hosszabb ideig tarthat a
szamitas
X \

Compute matches results

Computing matches was successful!

Statistics:

Keypoints per immage (min/max/avg/median): | 129283/190701/158452/161143

Elapsed time: | 10:16.605 ﬁ
oK}
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Atlagosan 160000 kulcspontot talélt a Regard3D, ehhez
10 percre volt sziiksége.




Haromszogelés

Triangulation O X

Triangulation parameters
Method

Globalis megoldas esetén
azonos kameraval es
nagyitassal készilt kepeket
hasznalhatunk.

(O Incremental Structure from Motion Refine camera intrinsics

(®Global Structure from Motion;

Initial image pair for incremental method

l.. Image]l l.. Image2 #M.. ol -

2 DSCO0602JPG 3  DSCO0603JPG 43334 i

1 DSCO0601JPG 2  DSCO0602JPG 42797 s e

3 DSCO0603.JPG 4  DSCO0604JPG 39329 e > =

o DpscoosoodeG 1 pscoosoidee 362 | EDben a lépésben hatarozza meg a program a
2 DSCO0S02JPG 4 DSCO0s04)PG 28788 | ha|s( és killsO tajékozas adatait

1 DSCO00601JPG 3  DSCO0603JPG 28078

0 DSCO00600JPG 2  DSCO0602JPG 21830

1 DSCO0601JPG 4  DSCO0604JPG 20369

0  DSC00600JPG 3  DSCO0603.JPG 13440 v

Global method parameters

Rotation averaging method

(O L1 rotation averaging (Chatterjee)

(®) L2 rotation averaging (Martinec)

Translation averaging method

(O L1 minimization

(O L2 minimization of sum of squared Chordal distances

(®) SoftL1 minimization

Show Matches

oK

Cancel




Haromszogelés eredménye

N

" Minden képre/kameréara

Triangulation results { S|kerUIt megOIdar" a
Triangulation was successful! feladatOt /
Statistics: -
Cameras calibrated/total: | 5/5 ~
Mumber of 30 points: | 48362 .

Residual errors (min/max/avg/median): | 9.77e-09/4.04/0.357/0.257 Lr/ A h|ba |

Elapsed time: | 01:25.067 \, p|Xe|ekben W,

Open HTML Report i
oK

Ebben a lepésben hatarozza meg a program a belso és kiilso tajekozas
adatait, amennyiben sikertelen a mdvelet (nem minden kamerat tud
kalibralni), akkor névelni kell a kulcs pontok erzekenységet és aranyt.




Haromszogelés eredménye

" Regard 3D - test O X

File Options View Help
QL
—

v . Project: test 3D View controls

v - Picture set 0 Show trackball
v . Matches 0 Point size
Triangulation 0

|

Show texture
Enable lighting

Polygon mode

® Fill
(O Line
(O Point

Shading model
(® Smooth
(O Flat

Triangulation Id: | 0 e

Parameters: I Global (L2 rotation av

Reset orientation

Number of points: I 48362

Residual errors: [ 9.77e-09/4.04/0.357/0

|
'l
Cameras: | 5/5 |
|
-l
|

Running time: I 01:25.067

Create dense pointcloud...

St Fpted Mar van egy ritka pontfelhonk, a 3D-ben meghatarozott
kulcs pontokbdl (t6bb mint 48000 pont).




Haromszogelés eredménye

File Options View Help
QL
—

= Regard 3D - test a X

v . Project: test 3D View controls

v - Picture set 0 Show trackball
v . Matches 0 Point size
Triangulation 0

|

Show texture
Enable lighting

Polygon mode

® Fill
(O Line
(O Point

Shading model

(® Smooth
(O Flat

Triangulation Id: | 0 e

Parameters: I Global (L2 rotation av

A kovetkez0 lépés
a pontfelho sdrités

-

Reset orientation

Number of points: I 48362

Residual errors: [ 9.77e-09/4.04/0.357/0

|
'l
Cameras: | 5/5 |
|
-l

Running time: I 01:25.067

MmJ Mar van egy ritka pontfelhonk, a 3D-ben meghatarozott
Eiget s ehewal WS kulcs pontokbdl (tobb mint 48000 pont).

Nelete




Suru pontfelho készités

Densification ot
Densification method
CMVS/PMVS w
Parameters for CMV5/PMV5S - N
Mumber of threads: 4 . ‘ O'S SZlnt adja a
s sy nfaremation (CWIVS) ~ legstir(ibb pontfelh6t
Maximum number of images per cluster: /VV // — -
Level: | 1 '
Cell size; | 2 '
Thresheld: | 0.7 '
wsize: | 7 ' o S
J A pontoknak legalabb
Min. image num: | 3 — . haI’OI’n ke pen
~ latszania kell. |
0K Cancel

A pontfelho sdritésere tbbb algoritmus kozul valaszthatunk, melyekhez

eltéro parameétereket adhatunk meg.




Suru pontfelho készités

- Regard 3D - test

File Options View Help
QL
v - Project: test
v - Picture set 0
v - Matches 0

v - Triangulation 0
Densification 0

Densification Id: l 0 ]

Densification type: I CMVS/PMVS ]

Parameters: l UseVis: no Level: 1 Cell si]

Running time: I 08:07.135 l

Create Surface...

Show point cloud

Export scene to MeshLab

Delete

Nagyitson a pontfelhGbe,
hogy lassa a pontok suriségeét

A surd pontfelndben tébb mint felmillid pont van.

3D View controls

Show trackball
Point size

|

Show texture
Enable lighting
Polygon mode

@) Fill
(O Line
(O Point

Shading model
(® Smooth
(O Flat

Reset orientation




Suru pontfelho készités

 Regard 3D - test - O X
File Options View Help

°a

v - Project: test 3D View controls
v - Picture set 0 Show trackball
v -Matches 0 Point size
v - Triangulation 0
Densification 0 '
Show texture
Enable lighting
Polygon mode
@ Fill
(O Line
(O Point
Shading model
Densification Id: l 0 l ‘ ' : ' (® Smooth

(O Flat

Densification type: \ CMVS/PMVS I

Exportaljuk a pontfelhot
ply formatumba, hogy
mas szoftverekben is

hasznalhassuk

Parameters: ’ UseVis: no Level: 1 Cell si.l Reset orientation

Running time: \ 08:07.135 ’

Create Surface...

Show point cloud

Export point cloud

A surl pontfelhoben tébb mint félmillié pont van.




Suara pontfelho exportalasa

¥ Select directory and filename for exported point cloud X
« v > Ezagép » DATA(D:) » mg » v O Keresés: mg P
Rendezés » Uj mappa 22 - 0
B Ezagép " Név : Médositas datuma  Tipus
J 3D objektumok test 2018.05.04. 21:50 Fajlmappa
B Asztal

=| Dokumentumok

= Képek
4 eoitesek | Egy ASCII pontfelho fajlt kapunk, melyben a normalis
B videok irdny és a szin is szerepel a fejlec sorok utan.
D Zene
‘s Helyi lemez (C:)
2= DATA (D:)
- . < >
Fajlnév: | pointcloud »

Fajl tipusa: Stanford Polygon File Format (*.ply)

~ Mappak elrejtése

Mentés Il Mégse




Fellilet eloallitas -

Az utolso Iépésben fellletet
allitunk el6,melyben az lUres
reszeket is kit6lti a program.
A fellilet a pontfelh6t kdveto
haromszogekbdl all.

Flogting >Lalc SUlTalc TeLonisurucuon

Poisson surface reconstruction parameters

Samples per node: | 1

Point weight: | 4

Trim threshold: | 3

Floating scale surface reconstruction parameters

Levels:
Scale factor multiplier:
Confidence threshold:

Min. component size:

Colorization method

(® Colored vertices
(O Textures

Parameters for colorizing vertices

Number of neighbours:

Texturization parameters

Photometric outlier removal:
Geometric visibility test:
Global seam leveling:

Local seam leveling:

3

None

oK

Cancel




Suara pontfelho exportalasa

L Regard 3D - test
File Options View Help

i

v - Project: test
v . Picture set 0
v - Matches 0
v - Triangulation 0
v - Densification 0
‘.. Surface 0

Surface Id: [0

Surface type: ’ Poisson reconstruction|

Surface parameters: ‘ Depth: 9 Samples per I\|

Colorization type: l Colored vertices

Colorization params: | Number of neighboursl

Running time: ’ 00:17.656

Show surface

Delete

A fellletet is exportalhatjuk mas programokban
felhasznalasra.

3D View controls

Show trackball
Point size

|

Show texture
Enable lighting
Polygon mode

@ Fill
(O Line
(O Point

Shading model
(® Smooth
(O Flat

Reset orientation
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Open

Megjelenités CloudCompare

L\ﬁ«- = ‘-*F MU

Camera Li
Properties
Console
[07:52:33] [3D View 1] GL filters a'

[07:52:33] [3D View 1] Color ramp

[07:52:33] [ccGLWindow] 3D view initiauzea

[07:52:33] CloudCompare started!

programban

.5 T I i BRI B :l: $OR S i » t] » - Remove filter » ., » S » Cc@@®

Open file(s)

# |} media siki | 007F-6EA8 | regard3d

Places Name 4 Sjze Modified

Q search i kermit péntek

@ Recently Used | [ mg péntek

& siki i mg_foto péntek

Bl Desktop . Moskard L

34,9MB Yesterday at 06:55
29,7MB 2018-04-18

— File System
W 16 GB Volume

__| pointcloud1.ply

[ pELLUTILTY | L) SurTace.ply IO ITE Vesteraay atoy
1 80GB volume
£ pATA
= 2017
PLY mesh = ®
Cancel Open




Megjelenités CloudCompare

programban

Type [PLY_AscClI

H\’:i’ i= '_ff- = :}-!

J ooen i

m » - Remove filter » - ., » é » C BB ®

Eleme

Point X vertex - x [PLY_FLOAT] -
1O ]
il y, Point Y vertex - y [PLY_FLOAT] -
4 Ea(ln
- Point Z vertex - z [PLY_FLOAT] :
Places Modified
4 Qsearch Red vertex - diffuse_red [PLY UCHAR] péntek
u & Recently péntek
° & siki Green vertex - diffuse_green [PLY UCHAR] : péntek
+ - Yesterday at 16:04
- D_ESkmp Blue vertex - diffuse_blue [PLY UCHAR] : ) S —
) . File Syst« = = =S at 06:55
U 16GB Ve |ntensity None " 29,7MB 2018-04-18
=t Camerali == DELLUTI = 40,3MB Yesterday at 07:23
= £1soGBVe Nx vertex - nx [PLY_FLOAT] :
Properties . DATA
1 T Ny vertex - ny [PLY_FLOAT] g
@ Nz vertex - nz [PLY_FLOAT] -
= Faces None -
i
o Texture coordinates | None =
© Console Texture index None *| rmesh - & ®
es [07:52:33][3D View 1] GL filters & Scalar None > cancel | [\ Open

[07:52:33] [3D View 1] Color ramp
[07:52:33] [ccGLWindow] 3D view initiauzea 2
[07:52:33] CloudCompare started! Add Scalar field

Open I Apply II Apply all Cancel



Megjelenités CloudCompare
programban

B i . :
¢c & 2% SOR - . » - ¥4 » - Remove filter »

V Oy = -}i- ) o3

DB Tree @

y > 5 »  ©C 2@ ®

¥ & & pointcloud.ply (/media/...
nex & O pointcloud - Cloud

+ m

Camera Link

Properties @

El6fordulhat, hogy a betdltés soran hibatizenetet kapunk: e
An error occurred while loading 'pointcloudl’: reading error (no access right?) |
Ebben az esetben a tizedes pontokat tizedes vesszo6re kell cserélni az input
fajlban (kiveve a format ascii 1.0 sort)

LA MR EREA o




CloudCompare v2.6.3 [64 bits] - [3D View

Properties

L S = Ly

‘“‘_" Console

[07:52:33] CloudCompare started!

Mérjik meg két bemert pont (10-18) tavolsagat a pontfelhdben.




L SO = S

v

a Y Stre = C | . | o =
= : 1 q.s 1 ; c h s SOR g '-io = i »: . > Remove filter » K *

Distance: 0.476476

JiVe 0.217795 VAl 0.461979
AR 0.407419 FiL e 0.247062 ”
[ivq) -0.116640 Jivoll 0.423786

Properties

Console

C 23

@ =

A tavolsag nem a valos tavolsag, a Regard3D egy helyi koordinata-
rendszerben készitette el a pontfelhot.




lllesztopontok elokészitése

pontok.jpg

180416.csv (~/mernlet/meres2018) - gedit

Open ¥ [+

10;1.446;10.209;6.184;255;0;0; red
11;1.568;10.205;4.101;0;255;0;green
12;1.573;10.2;2.658;0;0;255;blue
13;1.663;10.191;0.987;100;0;0;dark red
14;2.296;10.539;2.514;0;100;0;dark green
15;2.223;10.537;1.227;0;0;100;dark blue
16;2.743;12.773;4.62;255;255;255;white
17;3.927;10.52;2.513;127,;127;127;qgrey
16;4.04;10.507;1.205;255;255;0;yellow
19;4.614;12.75;4.322;0;255;255; cyan
S 20;5.816;12.745;4.318;255;0;255;purple

§ 21;5.566;10.51;2.476;127;127;0;braun
e ) ;5.637;10.499;1.118;0;127;127;

1 23;6.508;10.212;4.936;127;0;127;deep purple

24;6.3;10.216;2.818;255;127;127;pink
26;4.156;12.764;8.169;0;0;0;black

CSV v TabWwidth:8 = Ln 16, Col 34 v INS

2048 = 1536 pixels 840,8kB 27% 2/2

A bemért 10-26 pontok koordinataibdl készitstink egy szévegfajlt, melyet
kilonb6z6 RGB kddokkal egészitiink ki. A szinek alapjan kulonboztetjik
meg a pontokat, a CC-ben nincs pontszam!




lllesztopontok betoltése

# | | 1 ||[@siki | mernlet | meres2018 |

Places Name a_ Size Meodified

Q Search B 180416.csv 598 bytes 07:47 ‘
& Recently Used ||| gcp.csv 142 bytes Yesterdayakt 13:28
= siki

Bl Desktop

__ File System

U 16 GB Volume
! DELLUTILITY
L 80GB Volume
Ll DATA

[ 2017

ASCII cloud 2

cancel

Toltsik be mint ASCII pontfelhd a bemeért pontok fajljat.




lllesztopontok betoltése

B Open Ascii File

Filename: lfhome_fsiki_.fmernletfmereszﬂ‘l3,-‘1 80416.csv ]

Here are the First lines of this file. Choose each column attribution (one cloud at a time):

1 2 3 4 5 6 7 8
S scalar {X coord. X || 1¥ coord. ¥ || {Z&coord. Z - || @ Red (0-255) - | ¥ Green (0-255) = | @ Blue (0-255) « |/ 1gnore =
10 1.446 10.209 6.184 255 0 0 red
11 1.568 10.205 4.101 0 255 0 green
12 1.573 10.2 2.658 0 0 255 blue
13 1.663 10.191 0.987 100 0 0 dark red
14 2.296 10.539 2.514 0 100 0 dark green
15 2.223 10.537 1.227 0 0 100 dark blue
16 2.743 12.773 4.62 255 255 255 white
17 3.927 10.52 2.513 127 127 127 grey
18 4.04 10.507 1.205 255 255 0 yellow
19 4614 12.75 4.322 0 255 255 cyan
20 5.816 12.745 4.318 255 0 255 purple
21 5.566 10.51 2.476 127 127 0 braun L
Separator |; (ASCll code: 59) |ESP| |TAB| |,/ |[;
skip lines |0
Max number of points per cloud | 2000.00 Million Apply Apply all Cancel

A program automatikusan felismeri az oszlopok tartalmat.




lllesztopontok megjelenitése

b,; - -'\,']\ |§| + o K o3 T B B § . SOR ¥ & .-‘ e o= E] » - Removefilter » - ) »- S »- € @@®
DB Tree o -
default point size —  +

¥ & @ pointcloud.ply (/media/...
L0 ] » & O pointcloud - Cloud
1 el 8@ 180416.csv (fhome/siki/...

Mo =
L
q;
+ -
Q,
. .
Camera Link
Properties

i

Property State/Value
()
_. Name 180416 - Cloud
Visible &
it Show name (i... [

Colors 2Y scalar field +
Ej“'" S
5‘! Console
+s [08:31:59] [Picked] - P#251850: (-0.547984;0.205719;1.208550)

[DB 34: 36] An error occurred whlle loadmg 180416™ process canceled by user

Jeloljuk k| az illesztopontok allomanyat a DB Tree mezoOben, hogy lassuk hol
vannak a pontok, noveljik meg a pontok méretét a jobb lathatésag

erdekében




lllesztopontok megjelenitése

k:/ E {Js |§§| 'lf ‘3 X .5 g R Ec s | “ SUH & ‘%-‘ - e " H » - Remove filter » = g »
DB Tree
v & & pointcloud.ply (/media/...
(o » & O pointcloud - Cloud
11 v [ 180416.csv (/home/siki/. ..
' & < 180416 - Cloud
_€_
(];u
| - v
+ -
Q
(1) _ )
Camera Link
Properties
Property State/Value
(5
__ |Name 180416 - Cloud
T visible &
I_i! Mn:ma (i
Colors ¥ rRGB :
Eﬂm LY V- 7
G‘ Console
+s [08:31:59] [Picked] - P#251850: (-0.547984;0.205719;1.208550)

[08:34:36] An error occurred while loading '"180416" process canceled by user
[08:40:16] [I/O] File '/home/siki/mernlet/meres2018/180416.csv' loaded successfully
[08:40:16] [VBO] VBO(s) (re)initialized For cloud '180416 - Cloud' (0.00 Mb = 100.00% of points could be loaded)

A pontfelhore allitsuk at a Colors mezot RGB-re.




lllesztopontok megjelenitése

E/; z {Js |§| 'lf *3 X gs PR LI B § “ SUH o 4-‘ d = " L ﬁ» Remove filter » = 4 » S » ©EE®
DB Tree

. ¥ & & pointcloud.ply (/media/...
L] » @ O pointcloud - Cloud
v & & 180416.csv (/home/siki/...

11 _
& < 180416 - Cloud
+
(];
| . v
+ -
Q
- .
Camera Link
Properties
Property State/Value
(]
__. Name 180416 - Cloud
T visible &
@7  Show name (... —
Colors ¥ rcB
ﬁ]“"' e Sl ew size = 1040 * 547 (px)
m“ Console
»s [08:31:59] [Picked] - P#251850: (-0.547984;0.205719;1.208550)

[08:34:36] An error occurred while loading "180416" process canceled by user
[08:40:16] [I/O] File '/home/siki/mernlet/meres2018/180416.csv' loaded successfully
[08:40:16] [VBO] VBO(s) (re)initialized For cloud '180416 - Cloud' (0.00 Mb = 100.00% of points could be loaded)

Forgassuk a pontfelh6t, hogy bal oldalon egymas alatt legyen a piros (10),
zOld (11) és kek (12) pont.




Georeferalas (transzformacm)
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DB Tree #ligns two clouds by picking (at least 4) equivalent point pairs
i _Sle
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1:1 —
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Q
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Camera Link

Properties

i
I5|
[T
Eﬂ'ﬂ
G‘ Console
ws [08:31:59] [Picked] - P#251850: (-0.547984;0.205719;1.208550)

[08:34:36] An error occurred while loading '"180416" process canceled by user
[08:40:16] [I/O] File '/home/siki/mernlet/meres2018/180416.csv' loaded successfully
[08:40:16] [VBO] VBO(s) (re)initialized For cloud '180416 - Cloud' (0.00 Mb = 100.00% of points could be loaded)

Aligns two clouds by picking (at least 4) equivalent point pairs

Jeldljuk ki mindkét pontfelhGt a DB Tree-ben és valasszuk ki a két pontfelhd
igazitasat az eszkdzok kozil




Georeferalas (transzformacm)
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DB Tree @ Aligns two clouds by picking (at least 4) equivalent point pairs
v [ & pointcloud.ply (/media/...
L E Eo | _—
11 & @ 180416.csv (/home/aka/ b
~— © o 1g0416-Clod ————
+
q |
3 © Choose role
& - Aligned  [180416 - Cloud
Q | Reference |pointcloud - Cloud
ﬁ Camera Link
&
__ Properties @
[/l
1=
i=
(T
ﬁl“ Console
o0 [08:31:59] [Picked] - P#251850: (-0.547984;0.205719;1.208550)

[08:34:36] An error occurred while loading "180416": process canceled by user
[08:40:16] [I/O] File '/home/siki/mernlet/meres2018/180416.csv' loaded successfully
[08:40:16] [VBO] VBO(s) (re)initialized for cloud '180416 - Cloud' (0.00 Mb = 100.00% of points could be loaded)

Aligns two clouds by picking (at least 4) equivalent point pairs

Cseréljuk meg a ket pontfelho szerepét (Swap gomb), az illesztopontokat
tartalmazo legyen a referencia.




Georeferalas (transzformacio

E,; B O = 'l'f X S B EE S :l: SOR + $ m % [ 2 P > Removefilter »  , » S » © @EE
DB Tree
default point size
¥ & @ pointcloud.ply (/media/...
» & O pointcloud - Cloud
v & & 180416.csv (fhome/siki/...
& © 180416 - cloud

1:1

_|_

T

Choose role

F-
"

. Aligned pointcloud - Cloud

|
4

Reference |180416 - Cloud

0

[ Swap || Cancel

—| Camera Link

Properties

Mew size = 1040 * 547 (px)

Console

&40 o0EEEA

we [08:31:59] [Picked] - P#251850: (-0.547984;0.205719;1.208550)
[08:34:36] An error occurred while loading "180416" process canceled by user
[08:40:16] [I/O] File '/home/siki/mernlet/meres2018/180416.csv' loaded successfully
[08:40:16] [VBO] VBO(s) (re)initialized For cloud '180416 - Cloud' (0.00 Mb = 100.00% of points could be loaded)

A pontfelhOk szine mutatja a funkciojat.




Georeferalas (transzformacio)

| I'S . . » - Remove filter » 3 < = =
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p X 3 ? -_ [P&ink-pair red
h : B e B ¥ L) : i.. Achievable RMI¥ show 'to align’ cloud JEINPSN]

X Y z Error

AT -0.9738B00 [1.266606 6.27Z236 0.00B64...

&
te! > A2 0.0209019 0.68697 7.68268 0.0132373 | X
A3 1.01717 1.13669 6.39926 0.0089812 | X
+ A4 -1.26481 1.94418 5.88122 0.0138745 | *
4_’ A5 0.673774 1.97954 6.28668 0.00479... |X
& show 'reference' cloud = |/
L N X i z Error
"'I"‘v RO 1.446 10.209 6.184 0.00892... X
R1 |2.296 10.539 2.514 0.00864... X
Q, R2 4.614 12.75 4,322 0.0132373 X
R3 |6.3 10.216 2.818 0.0089812 (X
R4 [ 1.663 10.191 0.987 0.0138745 | ¥ -
& adjust scale Rotation | » Xyz| B Tx BTy & Tz
e
& auto update z resekt | |+ ¥
]
i Properties
[
(]
im -E'yc«u can add pein .illy anecesgaﬁm_
“‘ Console & [
es [14:33:24] [PointPairRegistration] Scale: 2.01511
[14:33:53] [Point picking] Failed to use the octree. we'll fall back to the slow process...
[14:34:51] [PointPairRegistration] Current RMS: 0.0102128
[14:34:51] [PointPairRegistration] Scale: 2.01451

Jeldljtk ki az illesztopontokat, figyeljink a sorrendre, a masik pontfelnében
IS ezt a sorrendet kell tartani a kijelolésnél. Engedélyezzik a méretarany
valtoztatast, majd Align.




Properties

Console

1 &0 DO EBEA o

[14:33:24]
[14:33:53]
[14:34:51]
[14:34:51]

=0 — =0

Georeferalas
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[P&int-pair red
i, “Achievable RM

AT
A2
A3
A4
AS

RO
R1
R2
R3
R4

PointPairRegistration] Scale: 2.01511

Point picking] Failed to use the octree. we'll fall back to the slow process...
PointPairRegistration] Current RMS: 0.0102128

PointPairRegistration] Scale: 2.01451

» < 1l

¥ show 'to align’ cloud =1

X Y
-0.973806 [ 1.266606
0.0209019 | 0.68697
1.01717 1.13669
-1.26481 [1.94418
0.673774 |1.97954

& show 'reference’ cloud

X Y
1.446 10.209
2.296 10.539
4.614 12.75
6.3 10.216
1.663 10.191

® adjust scale

& auto update zoom

Remove filter »

(transzformacio)

®

z
6.27236
7.68268
6.39926
5.88122
6.28668

=

=

z
6.184
2.514
4.322
2.818
0.987

Rotation

Error
0.00B64...

0.0132373
0.00859812
0.0138745
0.00479...

Error
0.00892...
0.00864...
0.0132373
0.0089812
0.0138745

“Xyz| ET™x @1y @71z

align | | reset

A transzformacio maradeék hibait elemezzik (~1 cm). Nagyobb markerek vagy
nagyobb felbontasu pontfelho kellene a GCP-k szabatosabb kijeldléséhez.
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... Achievable RMH ¥ show 'to align’ cloud &3

Transformation matrix

1.999 0.058 0.245
-0.251 0.479 1.941
-0.003 -1.956 0.482
0.000 0.000 0.000

Properties @

WNew sie=1
Pick quwaient poﬂhﬂbctﬂ‘{(’ﬁmm lgast'a pa:r's ¢mind the order}
{you can add points’ riapually 1f AELESEArT).. R

Console

[14:33:24] [PointPairRegistration] Scale: 2.01511

[14:33:53] [Point picking] Failed to use the octree. We'll fall back to the slow process...
[14:34:51] [PointPairRegistration] Current RMS: 0.0102128

[14:34:51] [PointPairRegistration] Scale: 2.01451

Georeferalas (trans

[P&int-pair ref

2.639
-2.483
1.957
1.000

| 'S

Al
A2
A3
A4

X
-0.973806

X
1.266066

0.0209019 0.68697

1.01717
-1.26481

1.13669
1.94418
1.97954

=nce’ cloud

Y
10.209
10.539
12.75
10.216
10.191

e

Z
6.27236
7.68268
6.39926
5.88122
6.28668

=2

Z
6.184
2.514
4.322
2.818
0.987

Rotation

zformacm)

»  Remove filter »

Kd »  © 2@ X

Error
0.00864...
0.0132373
0.0089812
0.0138745
0.00479...

3 X (3 x| X

Error
0.00892...
0.00864...
0.0132373
0.0089812
0.0138745 | X

XYz ET™x @1y &1z

align reset| v X

X X |x X

Az RMS ertéekiink ~1 cm. Hasonlitsuk ezt a pontfelho részletessegéehez!




Homlokzatkep, ortofoto keszites

E/; - “\,Js = 'F' X o PR o BRI § SUH ¥ & m % I [ > P > Removefilter » ) » S » Cc@@®

DB Tree

¥ & & pointcloud.ply (/media/...
Ko M & pointcloud - Cloud
¥ & @ 180416.csv (/media/siki/...
] & 180416 - Cloud

Jo)

| Camera Link
Properties
Property State/Value

[0 Name pointcloud - Cl....

i“' Visible & L
“‘ Console

[15:01:48] [PointPairRegistration] Scale: 2.01722 (already integrated in above matrix!)
[15:01:53] [vBO] VBO(s) (re)initialized For cloud 'pointcloud - Cloud' (6.45 Mb = 100.00% of points could be loaded)

Valasszuk ki a pontfelh6t, melybol homlokzatképet szeretnénk, majd
valasszuk a ,Convert cloud to 2D raster” eszkdzt.




Rasterize

Cloud

Points 450798

Update grid

Grid
step | 0.100000 Edit grid
dra B size of step of the grid generated (in the same units as the coordinates of the point cloud)
T Allitsuk be a pixelek méretét, az aktiv
range réteget allitsuk RGB-re. Allitsuk be a vetités
Projection iranyat. Az Update grid megnyomasara
direction s 3 latjuk az eredmenyt.
it versge height A homlokzat nézet képként mentéséhez a
SR raster gombot kell megnyomni.

Empty cells
Fill with | leave empty

New size = 611 * 674 (px) '
Perspective OFF 150

Cancel | | OK




CC tovabbi lehetoséegek

Térfogat szamitas
Metszet készités

2D raszter készités (DTM)
Haromszog halo készites
Sik, gomb illesztes
Ujramintavételezés



