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Ndavod na pracu s mracnom bodov v aplikacii QGIS

Mracno bodov predstavuje mnoZinu priestorovych bodov popisujucich povrch terénu a objektov na
nom, ktoré su vysledkom merania pomocou leteckého alebo pozemného laserového skenovania.
Subory mracdien bodov 1z leteckého laserového skenovania poskytované Geodetickym
a kartografickym uUstavom Bratislava su dostupné bezodplatne a je ich moZné stiahnut priamo
z aplikacie MAPKA alebo ziskat na zaklade objednavky vo formatoch LAS alebo LAZ v suradnicovych
systémoch:
= S-JTSK[JTSKO3] (kéd EPSG:8353) s vySkami v Baltskom vySkovom systéme po vyrovnani [Bpv]
(kéd EPSG:8357)
= ETRS89-TM34 (kdd EPSG:3046) s vyskami hersso (elipsoidicka vyska v systéme ETRS89
nad elipsoidom GRS80)
Viac informdcii ndjdete na Geoportdli.
V aplikdcii QGIS je moZné pracovat s mracnom bodov od verzie 3.20. QGIS je moZné bezodplatne
stiahnut na stranke https://www.qggis.org/en/site/forusers/download.html. VSetky vydané verzie
QGIS je moZné stiahnut na stranke https://qggis.org/downloads/. Navod bol aktualizovany pre
verziu 3.38.1 (19.7.2024).
Upozornenie: Nazvy prieCinkov a suborov, ktoré sa v budu v aplikacii pouzivat, by mali byt
pomenované bez diakritiky a medzier, pretoZe niektoré nastroje s tym mozu mat problém.
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1. Pridanie do projektu a nastavenie suradnicového systému

Aplikacia QGIS umozriuje pracovat s mracnami bodov vo formatoch LAS, LAZ, Etwine Point Clouds
(ETP.JSON), COPC Points Clouds (COPC.LAZ) alebo Virtual Point Cloud (VPC). Pre pridanie siborov
s mra¢nami bodov do projektu treba v hlavhom menu kliknut na panel Layer — Add Layer — Add
Point Cloud Layer:

Project Edit yiewgettings Plugins Vector Raster Database Web Mesh Processing Help

:] = E E: a Data Source Manager Ctri+L [172 VEJ l [U‘ .3; c = v 7:‘5 = —b
v Create Layer »
‘.- @ Ve /o Add Layer Vz Add Vector Layer... ‘ ﬁcm‘smmv
—A\' = h EZQ d Embed Layers and Groups... ' Add Raster Layer... Ctri+Shift+R
Browser Add from Layer Definition File... E Add Mesh Layer...
ZeyY=®o0 1 Georeferencer... 9., Add Delimited Text Layer... Ctrl+Shift+T
[ Favorites Copy Style B, Add PostGIS Layers... Ctrl+Shift+D
; ; Z‘(’)ar:":' Bookmay /., Add Spatialite Layer... Ctri=ShiftsL
» [J B (Data22_Ne: B Add MS SQL Server Layer...
v ™ c @, Add Oracle Spatial Layer... Ctrl+Shift+O
Layers 6 ®., Add SAP HANA Spatial Layer...
YA®RT G~ i , | B Ado/Edit Virtual Layer...
Toagle Editing @) Add WMS/WMTS Layer... Ctrl+Shift+W
Save Laver Edits £55, Add XVZ Layer...
Current Edits > @ Add WCS Layer...
Save s ;) Add WFS Layer...
Save As Layer Definition File {:! Add ArcGIS REST Server Layer...
["1 Remove Layer/Group Ctrl+D B3 Add Vector Tile Layer...

'« Add Point Cloud Layer...

Duplicate Layer(s

Set Scale Visibility of Layer(s 5 Add GPX Layer..

Set CRS of Layer(s) Ctrl+Shift+C
Set Project CRS from Layer

Layer Properties.

Filter.. Ctri+F
Labeling

Show in Overview

OO Show All in Overview

g Hide All from Overview

Otvori sa okno Data Source Manager | Point Cloud, kde v Casti Source Type oznacit File a v Casti Point
cloud dataset(s) vybrat sibor s mraénom bodov a potom kliknut na tlacidlo Add:

(2 Data Source Manager | Point Cloud - O X
Source Type
@) File (I Protocol: HTTR(S), doud, etc.

Raster
& e Source

X
=g Mesh Point cloud dataset(s) |E:\DATA\01_Senica_18_218173_5408968_a_c_jtsk03_bpv_clip.lag |D

4 SAP HANA

&3 wiispwmrs

OGC AP| - Features

Vector Tile
ArcGIS REST Server
& GeoNode

Metadata Search

Close | Add | Help




Nasledné sa do panelu Layers prida vrstva s mracnom bodov a zobrazi v mapovom okne:

Layers B®
L ALV - 3= )
vV 96 01 Senica 18 219712 5413474 a c jtsk03 bpv clip

V! [ Unclassified

v [l Ground

/|l Low Vegetation

v Medium Vegetation
! [l High Vegetation

! [l Building

v! [l Low Point (Noise)
v ‘Water

| [l Bridge Deck

! [l High Noise

Po pridani vrstvy mra¢na bodov do projektu skontrolovat nastaveny suradnicovy systém. V paneli
Layers kliknat pravym tla¢idlom mysi na vrstvu a vybrat Properties a tam v Casti Source je uvedeny
suradnicovy systém vrstvy. Ak sa v policku Assigned Coordinate Reference System (CRS) nezobrazuje

spravny suradnicovy systém, tak pre jeho nastavenie kliknut na tladidlo Select CRS %, po ¢om sa
otvori okno Coordinate Reference System Selector, kde v hornom policku vybrat moznost Predefined
CRS. Nasledne suradnicovy systém vybrat zo zoznamu suradnicovych systémov v ¢asti Coordinate
Reference System alebo jednoducho vyhladat po zadani jeho EPSG do policka Filter. Vyhladany
suradnicovy systém sa zobrazi v okne Coordinate Reference System, kde ho treba oznacit favym
tlacidlom mysi a potom este kliknut na tlacidlo OK:

Q Coordinate Reference System Selector x
I\ Predefined CRS ~|
Filter | ) 8353 a

Recently Used Coordinate Reference Systems

Coordinate Reference System Authority ID
-

FPSG:8353 - 5-JTSK [JTSKO03] / Krovak East North EPSG:8353 01
Predefined Coordinate Reference Systems Hide deprecated CRSs
Coordinate Reference System Authority ID

~ B Projected

- _Krovak

I S-JTSK [JTSK03] / Krovak East North EPSG:8353 I
Iniversal [ransverse Mercator

4 3

fo2
S-JTSK [JTSK03] / Krovak East North = \»\x

Properties

=

* Units: meters
* Static (relies on a datum which is plate-fixed) -
» Celestial body: Earth

* Method: Krovak \?\
.
WKT |

PROJCRS["5-
JTSE [JTSK03] / Erovak East North", =

I OK. I Cancel Help

>




Mraéna bodov poskytované UGKK SR st suradnicovom systéme S-JTSK[JTSK03] (kéd EPSG:8353)
alebo ETRS89-TM34 (kéd EPSG:3046).
Nakoniec po vybere suradnicového systému v okne Layer Properties kliknut na tlacidlo Apply a OK:

Q Layer Properties - 01_Senica_18_219712_5413474_a_c_jtsk03_bpv_clip — Source X

Q w Settings

fi Information Layer name 01_Senica_18_219712_5413474_a_c_jtsk03_bpv_clip

w Assigned Coordinate Reference System (CRS)

3’ Symbology EPSG:8353 - S-JTSK [JTSK03] / Krovak East North - || &
Changing this option does not mudi-fy the original data source or perform any reprojection of points.

‘.’ 3D View Rather, it can be used to override the layer's CRS within this project if it could not be detected or has been

incorrectly detected.

"_/ Rendering
w Provider Feature Filter

gl I Elevation

a‘ Metadata

Statistics

4 »

Query Builder

Suradnicovy systém projektu, v ktorom sa budu zobrazovat vsetky vrstvy, sa da nastavit v lavom
dolnom rohu mapového okna po kliknuti na tlacidlo Current CRS

Coordinate| -561656.5,-1208205.4 | ¥ Scale|1:3549 ¥ | (@ Magnifier| 100% <! Rotation |0,0° +| /| Render | € unknown crs | @

Otvori sa okno Project Properties — CRS, kde treba v Casti Coordinate Reference System vybrat
pozadovany suradnicovy systém:

(2 Project Properties — CRS X
Q ] Project Coordinate Reference System (CRS)

e General No CRS (or unknown/non-Earth projection)

B vetscata EX=N

Recently Used Coordinate Reference Systems
View Settings Coordinate Reference System Authority ID

\@ — S-JTSK [JTSK03] / Krovak East North EPSG:8353
# Transformations

¥ Styles

E Data Sources

B

= Relations Ll »
Variables Predefined Coordinate Reference Systems Hide deprecated CRSs
@ Coordinate Reference System Authority ID
@ Macros v E Projected Coordinate Systems

~ Kroyak

QGIS Server

= S-JTSK [JTSK03] / Krovak East North EPSG:8353
a Temporal ~ Universal Transverse Mercator (UTM)
GDA94 / MGA zone 53 EP5G:28353
A8 Terrain
4 »

S-JTSK [JTSK03] / Krovak East North a

Properties \4\1

« Units: meters i
« Static (relies on a datum which is plate-
fixed) N
« Celestial body: Earth
* Method: Krovak \(}\
WKT

PROJCRS["S-
JISK [JISKO3] / Krovak East North"

)

I oK I Cancel Apply Help




Suradnicovy systém projektu je tak nastaveny:

Coordinate| -562288.4,-1207987.5 |y Scale|1:3549  ~ | {@ Magnifier 100% /| Rotation |0,0° ¢! |v| Render | @ epsciazsz] @

Poznamka: Informacie o spradvnom nastaveni siradnicovych systémov a transformacii pouzivanych
na Uzemi Slovenska su uvedené v navode Suradnicovy systém S-JTSK[JTSKO03] v QGIS
(https://www.geoportal.sk/files/gz/s-jtsk jtsk03 v _ggis.pdf).

Pre trvalé priradenie suradnicového systému suboru mracna bodov treba pouzit nastroj Assign
projection, ktory sa nachadza v paneli Processing Toolbox — Point cloud data management:

Na vystupe vnikne novy subor mra¢na bodov vo vybranom formate.

Po spusteni tohto nastroja sa otvori okno Point Cloud Data Management - Assign Projection, kde
treba vyplnit poZadované parametre a potom kliknut na tlacidlo Run:

Input layer — vybrat vstupnu vrstvu mracna bodov.

Desired CRS — po kliknuti na tla¢idlo Select CRS | ““ vybrat spravny stradnicovy systém zo
zoznamu v Casti Predefined Coordinate Reference Systems alebo po zadani EPSG kdédu
daného suradnicového systému do policka Filter:

«

4 - - -
Parameters | Log ASSIgI‘I pr0]ect|0n
I : | Coordinate Ref System Select:
crdinate Felerence System selecter This algorithm assigns point cloud CRS if it is
Predefined CRS = not present or wrong.

Filter 8353

Recently Used C i Refi S

Coordinate Reference System Authority ID
EPSG:8353 - S-JTSK [JTSK03] / Krovak East North EPSG:8353

[« i Reference Sy Hide deprecated CRSs
Coordinate Reference System Authority ID
~ BH Projected
v Krovak
S-JTSK [JTSKO3] / Krovak East North EPSG:8353
¥ Universal Transverse Mercator (UTM)

‘
§-JTSK [JTSKO03] / Krovak East North = — —py—aw
Properties A \‘,7 .

* Units: meters 4 ——
* Static (relies on a datum which is plate-fixed)

"
T
* Celestial body: Earth H,\_/ 5

* Method: Krovak b’ = : et

0% Cancel

Advanced - | |Run as Batch Process.. Run Close Help

Pre navrat do hlavného okna klikntt na tlacidlo Go back ' <.
Output layer — po kliknuti na tlacidlo | - vybrat moznost Save to File a zadat nazov, format
(LAS, LAZ, VPC) a umiestnenie vystupného suboru.

Open output file after running algorithm — po oznaceni tohto poli¢ka sa vytvorena vrstva
mracna bodov otvori v projekte.


https://www.geoportal.sk/files/gz/s-jtsk_jtsk03_v_qgis.pdf

Q@ Point Cloud Data Management - Assign Projection

Parameters | Log ‘ Assign projection
Input layer This algorithm assigns point cloud CRS if it is
95 01_Senica_18 220194 _5413469_a_c jtsk03_bpv_dlip [] > |[[ .|| |notpresent orwrong.
Desired CRS

EPSG:8353 - S-JTSK [JTSK03] / Krovak East North v || &

Output layer

C:/DATA/01_Senica_18_220194_5413469_a_c_jtsk03_bpv.las

v | Open output file after running algorithm

0% Cancel

Advanced ~| | Run as Batch Process... Run Close Help

2. Pridanie mracien bodov zo servera alebo cloudu

QGIS umoZnuje pracu aj s mracnami bodov vo formate ETP (Etwine Point Tile), ktoré mézu byt
nacitané zo vzdialeného servera HTTP(S). Priklady takychto mracien bodov:
e USGS LIDAR data: https://usgs.entwine.io/
(napr. https://s3-us-west-2.amazonaws.com/usgs-lidar-public/TN_Nashville 2011/ept.json)

Pre ich pripojenie do projektu treba v hlavnom menu kliknat na panel Layer — Add Layer — Add
Point Cloud Layer. Nasledne sa otvori sa okno Data Source Manager | Point Cloud. Tam v Casti Source
Type zvolit moZnost Protocol:HTTP(S), cloud, etc. a do policka Source zadat URL adresu na mracno
bodov vo formate ETP zo servera. V pripade zabezpeéeného servera v Casti Authentification — Bacis
vyplnit prihlasovacie Udaje: pouZivatelské meno (User name) a heslo (Password). Nakoniec kliknut
na tlacidlo Add:


https://entwine.io/entwine-point-tile.html
https://usgs.entwine.io/
https://s3-us-west-2.amazonaws.com/usgs-lidar-public/TN_Nashville_2011/ept.json

=4 Data Source Manager | Point Cloud - m} x
N g

-

Source Type
! Protocol: HTTP(S), cloud, etc. I
Protocol
* Type | HTTP/HTTPS/FTP -
© o
~ Point Cloud IQRI |https:ﬁsafu&westfz.amazonaws.com,’usg&lldarfpubhchN_Nasthe_Zl]llfept.Json
Delimited Text tion
Configurations ‘ Basic
Choose or create an authentication configuration
‘No Authentication ¥ ‘ Iﬂ}]‘
Configurations store encrypted credentials in the QGIS authentication database.
SQL Server
Oracle
l"‘_ Virtual La
SAP HANA
¢ \P HANA
< Close | I Add I‘ Help

Mracéno bodov vo formate ETP pridané do projektu:

Browser @® |
LRTYH®HO
' Favorites

» " Spatial Bookmarks
» [6] Home

» [J8BA

» O

» [0 DA

» O R

» [ G\

Layers @®
v @OV -BAL

~ V| 5 IN Nashville 2011
z

255

10



3. Nastavenie symboliky

Ofarbenie podl'a klasifikacie
Po pridani mra¢na bodov do projektu sa automaticky nastavi symbolika (ofarbenie) bodov podla
hodnot atributu Classification (triedy klasifikacie):

Layers (=1
¢ @B_TO-BRAO
+ |¥/| 95 01 Senica 18 219486 5413232 a c jtsk03 bpv dlip
v [ Unclassified
v [l Ground
| [l Low Vegetation
v Medium Vegetation
! [l High Vegetation
/| [l Building
v [l Low Point (Noise)
V| Water
' [l Bridge Deck
v [l High Noise

Od verzie QGIS 3.26. sa zobrazia iba tie triedy, ktoré sa nachadzaju v mra¢ne bodov. Takisto sa
uz zobrazia aj iné triedy ako povodnych 18 zakladnych (tabulka €. 1), ak sa v mrac¢ne bodov takéto
triedy nachadzaju.

Zmenu symboliky bodov je mozné vykonat vo vlastnostiach vrstvy Properties v ¢asti Symbology:

Q Layer Properties - 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip — Symbology X
Q

§ Classification >

(i Information Attribute | 123 Classification -

\}S‘ Source " Size Value Legend Percentage

vl 1 Unclassified 12

v | 2 Ground 62,7

d Symbology vl 3 Low Vegetation 35
> v 4 Medium Vegetation 3.8
gy 3D View v . 5 High Vegetation 16,8
. . v . 6 Building 58
4 Rendering vH 7 Low Point (Noise) 0.2
lovat v 9 Water 6,0

gl levation 7l | 17 Bridge Deck 0t
> 18 High Noi 0.1
a Metadata v an teise o

Statistics

Classify & | = Delete All

Point Symbol

Paint size 1,000000 @ % | Millmeters -

Style Circle =

» Render as a Surface (Triangulate)

Layer Rendering

Draw order | Default v

Maximurn error | 0,300000 < | | Millimeters v

poacity Clwo0% <]

Blending mode | Normal >
Style - ‘ Cancel Help

11



Zmenu ofarbenia bodov je mozné urobit tak, Ze v ¢asti Color kliknt na Stvorcek s farbou, nasledne
vybrat pozadovany farebny odtieri a potom kliknat na tlacidlo OK:

(X Building X

—

E | © B | 2
R i

Current .
old

Reset Cancel Help

1 (Ear

95%

ORY 7% |

a

4

12

<

27

4

100% |%

HTML notation j#f70c1b

V stipci Percentage je uvedené percentudlne zastipenie bodov danej triedy vzhladom na celkovy
pocet bodov v mracne:

8 Classification v
Attribute | 123 Classification v
Color ™ Value Legend Percentage

Vv 1 Unclassified 12
vl 2 Ground 62,7
v Il 3 Low Vegetation 35
Vv 4 Medium Vegetation 33
vl 5 High Vegetation 16,8
v/l 6 Building 58
vl 7 Low Point (Noise) 02
Vv 9 Water 6,0
vl 17 Bridge Deck 0,1
v/l 18 High Noise <01

V Casti Point Symbol je mozné nastavit:

e Point size - velkost symbolu.

e Style - typ symbolu: Square (Stvorec), Cicle (kruh).

e Render as aSurface (Triangulate) — oznacdenie tejto funkcie vykond trianguldcia vrstvy
mracna bodov v 2D zobrazeni a vykresli ju v podobe siete trojuholnikov namiesto bodov.
Oznacenim policka Skip triangles longer than je mozné nastavit krajnd hodnotu maximalnej
dizky strany trojuholnikov, ktora sa pri vykresleni zohladni. To mdze byt obzvlast uZito¢né,
ak je potrebné identifikovat diery v mra¢ne bodov.

Priklad vykreslenia bodov z triedy Ground:

12



@ Layer Properties - 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip — Symbology X
_ & Classification -

(i Information Attribute | 123 Classification -

2. Color ~ Size Value Legend Percentage

@ S 1 Unclassified 1,2
—

£ Symbok 2 Ground 62,7]
ymbology 3 Low Vegetation 3.5
< ) 4 Medium Vegetation 38
N 3D View 5 High Vegetation 16,8
_ ) 6 Building 58
@ \Rendering 7 Low Point (Noise) 02
l Tevti 9 Water 6,0
g™ Eevation 17 Bridge Deck 0,1
18 High Noise <0,1

% Metadata

Statistics Classify | @b ||=|| Deleteal
Point Symbol
Point size 1,000000 @ |5 Milimeters -

Style Circle v

Render as a Surface (Triangulate)

V' Skip triangles longer than |S,000000 @ |7 | Millimeters bt

Layer Rendering

Draw order | Default e

Maximum error | 0,300000 = .M\'Illme’ners -

Opacity 100,0 % v

Blending mode | Normal A

Style - I 0K I Cancel I Agglx I Help

V Casti Layer Rendering je moZné nastavit parameter Opacity - priehladnost bodov.

13



Oznacdenie jednotlivych tried bodov je mozné upravit po kliknuti na nazov triedy v ¢asti Legend:

| Q Layer Properties - 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip — Symbology X

o £~ Classification -

ri Information Attribute | 123 Classification -
J\:\‘ Source C:Ior ~ Size \]..’a\ue beriT::s‘-ﬁed Percentage o
({ S \\: = ; f;jvu\r}:gemtiun 6;::
Goe z
", Rendering . 02
-ll Elevation : . ?7 \;Vriadt:; Deck g:?
a* Metadata v . 18 High Noise <0,1
Statistics
Classify & | | = Delete All

Point Symbol

Point size 1,000000 €@ T Milimeters -

Style Circle -

» Render as a Surface (Triangulate)

Layer Rendering

Draw order Default -

Maximum error | 0,600000 € 5 | Milimeters -

Qpacity 100,0 % -

Blending mode | Normal -
Style - Cancel Apply Help

Tab. 1 Zakladné triedy klasifikacie bodov

Classification Nazov triedy Nazov triedy
[hodnota] [anglicky] [slovensky]

1 Unclassified Neklasifikované
2 Ground Reliéf (terén)
3 Low Vegetation Nizka vegetdcia
4 Medium Vegetation Stredna vegetdcia
5 High Vegetation Vysoka vegetacia
6 Building Budovy
7 Low point (noise) Nizky Sum
8 Reserved -
9 Water Voda
10 Rail Kolajnice
11 Road Surface Povrch vozovky
12 Reserved -

Elektrické vedenia (ochranné

13 Wire — Guard (Shield) N . Ly
uzemnovacie vodice)

14 Wire — Conductor (Phase) Elektrické vedenia (vodice)

15 Transmission Tower Stoziare eIekjcrlckeho

vedenia
Wire-Struct C t , . .
16 Ire-structure Lonnector Elektrické vedenia (izolatory)
(Insulator)
17 Bridge Deck Mosty
18 Hight Noise Vysoky Sum

Informaécie o klasifikacii mra¢na bodov poskytovaného GKU Bratislava st uvedené na stranke
https://www.geoportal.sk/sk/udaje/lls-dmr/o-projekte/ .
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Ofarbenie podl'a hodnét atribatu

Postup nastavenie symboliky podla atributu:

a) V hornom policku nastavit Attribute by Ramp.

b) V policku Attribute vybrat pozadovany atriblt (napr. Intensity alebo Z) a kliknut na tladidlo

c)
d)
e)
f)
8)
h)

Load.

V policku Interpolation vybrat Linear.

V poli¢ku Color Ramp vybrat farebnu skalu.

V policku Mode nastavit spésob zobrazenie (napr. Continuous (suvislé)).

Kliknut na tlacidlo Classify.

Nastavit parametre zobrazenia symbolov bodov (Point size, Style, Opacity).

V pripade potreby zapnut funkciu Render as a Surface (Triangulate).

Nakoniec kliknut na tlacidlo Apply a OK.

Q@ Layer Properties - 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip — Symbology x

(i Information Attribute = 123 Intensity

33 Source Min | 0,00000

(5’ Symbology
Color ramp

. .
Ny 3D View Label unit suffix

Interpolation

%, ¢ Rendering Label precision

l . Value Color
=U Elevation

» 0
a Metadata

Statistics 1284,99717...
2570,00089...
3854,99807...

5140,00179...

&)=

Clip out of range values

Point Symbol

8

< | Max  65535,00000

Linear v

-

Classes 5 -

= Legend Settings...

Point size

Style

0,500000 € < Milimeters -

Circle v

Layer Rendering
Draw order Default

Maximum error  0,600000

» Render as a Surface (Triangulate)

€@ 3| Millimeters -

Opacity

100,0 % ;]

Blending mode Normal

Style -

I 0K I Cancel ApEIy Help
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Zobrazenie mracna bodov podla intenzity odrazeného laserového luca:

Layers
¢« B3RV -BADO

~ V| ©5 01 Senica 18 219486 5413232 a c jtsk03 bpv clip |
Intensity

Iss 535

o

Atribat Intensity predstavuje hodnotu intenzity odrazeného laserového luca, ktory vygeneroval

dany bod. Hodnota intenzity je zaloZena aj na odrazivosti objektu zasiahnutého laserovym [u¢om.
Meni sa podla zloZenia povrchu objektu, od ktorého sa lu¢ odrazil.

Zobrazenie mracna bodov podla hodnét vysky (suradnice Z) bodov:

Ilayeis

sARTEL-RAD

~ V| 95 01_Senica_18 219486_5413232_a_c jtsk03_bpv_clip
4

' 250,54

84,76

]3]
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Ofarbenie podl'a hodnot RGB

Ak mraéno bodov ma vyplnené atribaty Blue, Green a Red, ktoré obsahuju hodnoty farieb bodov
prevzatych napr. z leteckych snimok, tak je potom mozné mracno zobrazit aj vo farebnej
symbolike RGB:

Feature “ Value

~ 1 (Ground)

| Blue 75 |
Classification 2 (Ground)
ClassificationFlags 0
EdgeOfFlightLine 0
GpsTime 2619.142451440217
| Green 56 |
Infrared 41
Intensity 46
NumberOfReturns 1
PointSourceld 59024
Red 51 |
ReturnMumber 1
ScanAngleRank 36
ScanDirectionFlag 0
ScannerChannel 0
UserData 2
X 121271.33899999999
Y 487321.64400000003
Z 1.993000000000002
Q Layer Properties - 25GN1_02 — Symbology X
Q I I RGB 1
Red band 123 Red -
Min 0 Max 255
Green band | 123 Green A
Qf Symbology
Min 0 Max 255
%4 3D View
. Blue band 123 Blue e
& Rendering Min 0 Max 255
" @ .
!”l Elevation e:;;;acs:me = Stretch to MinMax -
!\ Metadata
Point Symbol
Statistics
Point size 1,000000 €@ T Millimeters -
Style Circle -

v Render as a Surface (Triangulate)

Skip triangles longer than 5,000000 < | | Millimeters -
Layer Rendering
Draw order Default -
Maximum error | 0,300000 % Millimeters -
Opacity 1/ 100,0 % =
Blending mode  Normal e
Syl - Cancal Help
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Priklad takého mrac¢na bodov z oblasti Amsterdamu (zdroj: https://geotiles.nl/):

Eye-Dome Lighting efekt

Eye-Dome Lighting je efekt osvetlenia mrac¢na bodov, ktory zvysi kontrast a priddva jemné
tiefiovanie, vdaka ¢omu je v mracne bodov ovela jednoduchsie identifikovat rézne prvky, ktoré by
inak to bolo tazsie vidiet.

Pre zapnutie funkcie Eye-Dome Lighting treba prejst do hlavného menu do ¢asti Project a tam do

Properties:

ol Edit View Layer Settings Plugins Vector
[ New Ctri+N ©)

New from Template »

77 Open... Ctrl+0
Open From »
Open Recent »
Close

[ save Ctrl+S

Save As... Ctrl+Shift+S
Save To »
Revert..

'[ Properties.. . Ctrl+Shift+P

Snapping Options...
Import/Export »

|73 New Print Layout... Ctrl+P

‘]:ﬁ New Report...

[ %] Layout Manager...
Layouts »
Models »

Exit QGIS Ctrl+Q
T Y, % 0L

» v 95 01 Senica 18 219486_5413232 a
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Potom v okne Project Properties v Casti Elevation oznacit policko Global Map Shading.
Funkcia Eye-Dome Lighting bude aktivna, ak je zapnuté polic¢ko, ktoré sa pri nej nachddza. Zmenu
nastavenia tejto funkcie je moZnu urobit v parametroch:

e Strength - zvacSenie tohto parametra zvySuje kontrast.

e Distance - zvaéSenie tohto parametra sp6sobuje hrubsie okraje.

Q Project Properties — Elevation X

General

Vertical Reference System

| Mot set - ‘%‘

s~ .
Metadata Elevation Range

When set, these heights define the upper and lower elevation limits for the area of interest in this project.
View Settings

i | Mot set B
Upper | Mot set B
Transformations Terrain
Styles Type | Flat Terrain M ‘
Terrain height [ 0,00 ‘C ]
Data Sources
v Global Map Shading

Relations
Apply shading on the canvas following elevation of point cloud layers, mesh layers and raster layers if they represent elevation surface.

Variables Method to combine Highest Elevation -

Eye-Dome Lighti
Macros V] Eyer Lighting

Strength | 1000 [#]
Distance | 0,50 = | Millimeters -

v Hillshading

Z Factor 1,000000 &
&  Sensors Multidirectional
o 0] L,
Azimuth | 315,00 [+] 3 -
{
T
Altitude | 45,0° [2]

I OK I ‘ Cancel " Apply l | Help

Zobrazenie mracna bodov s nastavenou symbolikou podla tried klasifikacie bez zapnutej funkcie Eye
Dome Lighting:
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Priklady zobrazenie mra¢na bodov so zapnutou funkciou Eye Dome Lighting:
e nastavenie parametrov Strength = 1000 a Distance = 0,5:

e nastavenie parametrov Strength = 3000 a Distance = 0,5:
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e natavenie parametrov Strength = 2000 a Distance = 2:

Zobrazenie vybranych tried bodov
Ak je potrebné zobrazit len vybranu alebo vybrané triedy bodov, tak treba nechat okne Symbology
alebo v paneli Layers oznacené iba tie:

Q@ Layer Properties - 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip — Symbology X
Q l

i Classification ~

(3 tnformation Attribute | 123 Classification =
A souree e :alue tlervgcT::sfﬁed Percentace 12
d’ o] ; I(.;nr:vu:‘f:gelztinn 62:;
P { e 2
& Rendoring oy ey
e Elvation ?7 ‘;T::; Deck E:g

18 High Noise <01

g‘ Metadata

Statistics

Classify || @ = || Delete All

Point Symbol

Point size 0,700000 € |5  Milimeters =
Style Circle n
p  Render as a Surface (Triangulate)

Layer Rendering

Draw order Default -

Maximum error | 0,300000 + || Millimeters -

Opacity 100,0 % >
Blending mode | Normal -

Style - I OK I Cangel I Apply I Help
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Zobrazenie len bodov z triedy budovy (Building):

ayers @
o 0 ® % Oo-E O
~ |v 95 01 Senica 18 219486 5413232 a c jtsk03 bpv clip u .

Unclassified ‘

Ground ‘ ‘ h
Low Vegetation
Medium Vegetation *
High Vegetation ‘

vl Building a '
Low Point (Noise)

Water

Bridge Deck

-~ ek )

4. Identifikacia hodnot atributov bodov

Hodnoty atributov jednotlivych bodov mrac¢na bodov je mozné zistit v mapovom okne pomocou
nastroja Identify Features ., ktory sa nachadza v paneli Attribute Toolbar:

(@ Projekt_wms - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing  Help

NEERR OsseRr PP BROR[R]c -5 -0 EEIa-Pm-
LL A A N - Q= B@ AN

Panel Attribute Toolbar je mozné zapnut po kliknuti na panel View v hlavhom menu, kde vybrat
Toolbars a oznacit Attribute Toolbar.

Po oznaceni ikonky “ tohto nastroja mysSou sa v mapovom okne pribliZit a kliknat lavym tlacidlom
mysi na zvoleny bod:

Nasledne sa otvori okno Identify Results s vysledkami identifikidcie, kde su uvedené hodnoty
atributov napr.:

e (lassification — oznacenie triedy klasifikacie, do ktorej bod patri.

e Intensity —intenzita odrazeného laserového luc¢a, ktory vygeneroval dany bod.

e X, Y, Z— priestorové suradnice bodu.
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Identify Results
[0 =t

Feature

3

[=]E
L Nl ¢ |

Value

~ 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip

1 (Ground)
ClassFlags
Classification
EdgeOfFlightLine
GpsTime
Intensity
NumberOfReturns
PointSourceld
ReturnMumber
ScanAngleRank
ScanChannel
ScanDirectionFlag
UserData
X
Y
z

0

2 (Ground)
0

0

41898

1

335

1

13

0

1

0
-562635.09
-1207605.06
164.745

5. Vyber bodov podl'a hodnét atributov

Z mracna bodov je mozné vybrat, zobrazit alebo nasledne aj vyexportovat do iného suboru len
vybrané body podla zvolenej podmienky pomocou nasledujlcich ndstrojov Filter:
1) Filter — nastroj je mozné spustit po kliknuti pravym tlac¢idlom mysi na vrstvu mracna bodov

v paneli Layers:

Layers

o M % %

v

@®

2 2 S

° : p—
®. 01 Senica 18 219486 5 {0 Zoom to Layer(s)

v [ Unclassified
v' B Ground

v| B Low Vegetation
Medium Vegetation
v I High Vegetation

v

v B Building

v' [ Low Point (Noise)

v Water
v| [ Bridge Deck
v [l High Noise

2 Show in Qverview
Copy Layer
Rename Layer

.’ Duplicate Layer

[l Remove Layer...

L3

Change Data Source...

Filter..,

Set Layer Scale Visibility...
Layer CRS

Export

Styles

Add Layer Notes...
Properties...
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Po spusteni tohto nastroja sa otvori okno Query Filter, kde sa v Casti Fields zobrazia atributy, ktoré
subor mraé¢na bodov obsahuje, v €asti Values sa zobrazia hodnoty vybraného atribdtu a do casti
Provider Specific Filter Expression treba zadat podmienku na vyber bodov. Nakoniec treba kliknut na
tlacidlo OK:

(2} Query Builder %
Set provider filter on 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip
Fields Values
X 0: Created, Never Classified
Y 1: Unclassified
z 2: Ground
Intensity 3: Low Vegetation
ReturnNumber 4: Medium Vegetation
NumberOfReturns 5: High Vegetation
ScanDirectionFlag 6: Building
i ine 7: Low Point (Noise)
8: Reserved
canAngleKan 9: Water
UserData 10: Rail
PointSourceld 11: Road Surface
ScannerChannel 12: Reserved
ClassificationFlags 13: Wire - Guard (Shield)
GpsTime 14: Wire - Conductor (Phase)
15: Transmission Tower
16: Wire-Structure Connector (Insulator)
17: Bridge Deck
18: High Noise
w Operators
= < > AND N
<= >= 1= OR NOT IN
Provider Specific Filter Expression
4 »

Test Clear Save... Load... Cancel
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Pomocou nastroja Filter je mozné mracno bodov selektovat napr. podla:

triedy klasifikacie

e priklad vyberu bodov len z triedy Building (Classification = 6):

Provider Specific Filter

Classification = &

»

Clear H Save... H Load...

| ‘ Cancel

Vysledok:

Layers BE
dART I -RAD
= v 95 01 Senica 18 219486 5413232 a c jtsk03 bpv 'p
v M Unclassified
v M Ground
v [l Low Vegetation
v Medium Vegetation
v Il High Vegetation
' M Building
v [l Low Point (Noise) »
v Water
v M Bridge Deck
v [l High Noise

L 9
-
| 4

hodnot suradnice Z (vysky)

e priklad vyberu bodov s nadmorskou vyskou nad 170 m (Z > 170):

Provider Specific Filter Expression

»

I 0K ” Test H Clear H Save... H Load...

| ‘ Cancel
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Vysledok:

Layers

« B R RO -BADO

| M Unclassified

~ ¥ 96 01 Senica 18 219486 5413232 a ¢ jtsk03 bpv Tp !

ax

v [l Ground
/| [l Low Vegetation
! [l Medium Vegetation

BN S » e o
- . Y . .
R LI S
v/| [l High Vegetation

v P
‘.k‘ ,‘vg"._'xr ’
/|l Building l’ taa &

v Il Low Point (Noise)
VI [ Water \

v [l Bridge Deck
! [l High Noise

e hodnét intenzity
e priklad vyberu bodov zo zvoleného intervalu hodnét intenzity od 10000 do 15000
(Intensity > 10000 AND Intensity < 15000)

Provider Specific Filter Expression

I‘Intensity > 10000 AND Intensity < 15000'

4 »

| IV |

Test H Clear H Save... || Load... H Cancel

Vysledok:

Layers 8%
sHA®RTO-RAO
~ W 95 01 Senica 18 219486 5413232 a c jtsk03 bpv p
v [ Unclassified
v M Ground
v [l Low Vegetation
v [ Medium Vegetation
v [l High Vegetation
v M Building
v [l Low Point (Noise)
v [ Water
/! [l Bridge Deck
v [l High Noise
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e vyber podla hodndt viacerych atributov
e priklad vyberu bodov z triedy Building s nadmorskou vySkou nad 170 m
(Classification =6 AND Z > 170):

Provider Specific Filter Expression

I-’:lassifisation = 6 BAND Z > 17[!'

4 »

Test Clear Save... Load... Cancel

Vysledok:

Layers a8
v Il % T 3
~ |V 5 01 Senica 18 219486 5413232 a c jtsk03 bpy Tp

v 8
vl Undlassified
v| [l Ground

e
o

v [l Low Vegetation
v Medium Vegetation H '
v [l High Vegetation ?- =
v/ M Building
vl Low Point (Noise) ."
V| [ Water / -
/! M Bridge Deck
|l High Noise c
o \ Eﬂ

E&

L

.

‘,

Takto vybrané body podla zvolenej podmienky je nasledné mozné vyexportovat do iného suboru
vo zvolenom formate (LAS, LAZ, GeoPackage, ESRI Shapefile, DXF, CSV) podla postupu uvedeného

v 6. kapitole.
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2) Filter - umozZnuje vyber bodov zo vstupnej vrstvy mracna bodov na zaklade zadanej podmienky

alebo zvolenej oblasti do formatov LAS, LAZ, VPC. Nastroj sa nachadza v paneli Processing Toolbox

— Point cloud extraction:

Processing Toolbox

e O U A

i v v v v v vwvv vvvew

-,
How
o

/_
[~

o

o¥olo

o

rch

) Recently used
« 3D Tiles

Cartography

Database

File tools

GPS

Interpolation

Layer tools

Mesh

MNetwork analysis

Plots

Point cloud conversion
Point cloud data management
Point cloud extraction

4. Boundary

Density

BX

“.¢ Filter

2

Raster analysis

Po spusteni tohto nastroja sa otvori okno Point Cloud Extraction - Filter,

pozadované parametre a potom kliknut na tlacidlo Run:

Input layer — vybrat vstupnu vrstvu mracna bodov.

kde treba vyplnit

Filter expression — zadat podmienku pre vyber vybranej podmnoZiny bodov z mra¢na bodov

(napr. vybrané triedy klasifikacie)

Q]
Attributes Values
Intensity “  0: Created, Never Classified
ReturnNumber 1: Unclassified
NumberOfReturns 2: Ground
ScanDirectionFlag 3: Low Vegetation
EdgeOfFlightLine 4: Medium Vegetation
Classification 5: High Vegetation
ScanAngleRank 6: Building
UserData - 7: Low Point (Noise)
w Operators
= < > AND IN
<= = 1= OR NOT IN
Filter Expression
Classification = 6
4
oK Test Clear
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e Cropping extent — zadanie priestorového rozsahu pre vyber podmnozZiny bodov
z mracna bodov (volitefny parameter). Dostupné metddy:
= Calculate from Layer - pouzije sa priestorovy rozsah (bounding box - BBOX)
vrstvy nacitanej v aktualnom projekte.

Cropping extent [optional|

17.156142327,17.157626185,48.808163213,48.809121526 [EPSG:4326] @
Filtered Calculate from Layer Bl G5 01_Senica_18_218173_5408968_a_c_jtsk03_bpv_clip
Save = Calculate from Layout Map »| 96 01_Senica_18_219400_5412764_a_c_jtsk03_bpv_clip
7] Gpon oofyak e afbo rarming slgorti Calculate from Bookmark »| 95 01_Senica_18_219450_5412998_a_c_jtsk03_bpv_clip
K3 Use Current Map Canvas Extent 95 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip
Draw on Map Canvas 95 01_Senica_18_219712_5413474_a_c_jtsk03_bpv_clip

@5 01_Senica_18 219758 5413721 a c_jtsk03_bpv_clip
95 01 Senica_18 220194 5413469 a c jtsk03_bpv_clip
95 01 Senica_18 220194 5413469 a c jtsk03 bpv_clip
o dmr

[ ]

e Calculate from Layout Map - pouZije sa priestorovy rozsah nastaveny
v uloZenom mapovom projekte pre tlac (layout map item).

e Calculate from Bookmark - pouzije sa priestorovy rozsah z uloZzenej zalozky
nastaveného obsahu mapového okna (bookmark).

e Use Current Map Canvas Extent - pouZije sa nastaveny priestorovy rozsah
mapového okna.

e Draw on Map Canvas - klikntit do mapového okna a nakreslit obdiznik
ohranicujuci oblast, z ktorej sa vyberu body.

e Do poli¢ka priamo zadat suradnice priestorového ohranicenia v tvare xmin,
xmax, ymin, ymax.

Filtered — po kliknuti na tlacidlo ' - vybrat moZnost Save to File a zadat nazov, format (LAS,
LAZ, VPC) a umiestnenie vystupného suboru.

Open output file after running algorithm — po oznaceni tohto poli¢ka sa vytvorena vrstva
mracna bodov otvori v projekte.

Priklad vyberu bodov z triedy ¢. 6 Buildings (budovy) a podla ohranicenia zvolenej polygénove;j

vrstvy:

@ Point Cloud Extraction - Filter
» -
Parameters Log Filter
-
Input layer This algorithm extracts point from the input
= - - point dloud which match PDAL expression and/
Qo 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_dip [EPSG:8353] -

or are inside of a cropping rectangle.

Filter expression

Classification = 6 £

Cropping extent [optional]

17.156142327,17.157626185,48.808163213,48.809121526 [EPSG:4326] I\;Q P

Filtered

C:/DATA/mracno_bodov_vyber.las

v Open output file after running algorithm

0% Cancel

Advanced ~— |  Run as Batch Process... Cose Help
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Vstupnad vrstva mracna bodov a polygdnova vrstva pre vyber bodov:

Vysledok vyberu bodov z triedy €. 6 Buildings (budovy) podla priestorového ohranicenia (BBOX)
zvolenej polygdnovej vrstvy:

Priklad vyberu vietkych bodov z mracna bodov podla priestorového ohrani¢enia (BBOX) zvolenej
polygdnovej vrstvy:
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6. Export do inych formatov

Mracno bodov je moZné vyexportovat celé alebo iba jeho ¢ast vybranud podla postupu uvedeného
v 5. kapitole do nasledujucich formatov:

e LAS

o |AZ

e GeoPackage

e ESRI Shapefile

e DXF

e (CSV (Comma separated values)

Na export mracna bodov do inych formatov sluZia nastroje:
1) Export — Save as — nastroj je mozné spustit po kliknuti pravym tlac¢idlom mysi na vrstvu
mracna bodov v paneli Layers:

Layers (2]
o A &% % P 30 e

- nica 18 219486 &4 tecki
v Unclassified ».) Zoom to Layer(s)
vl Ground @2 Show in Qverview
v' B Low Vegetatior| Copy Layer

V' Medium Vegets
V| [l High Vegetatio

Rename Layer

v| B Building L Duplicate Layer
vl Low Point (Nois [ ] Remove Layer...
v Water o
v M Bridge Deck bilter..
V' [l High Noise Change Data Source...
Set Layer Scale Visibility...
Laver CRS »

yles Save as Layerl Ue 0

Add Layer Notes... Save as QGIS Layer Style File...

Properties... ]

Po spusteni tohto nastroja sa otvori okno Save Vector Layer as, kde treba vyplnit poZzadované
parametre a potom kliknat na tlacidlo OK:
e Format — zvolit format vystupného suboru.
e File name — zadat nazov a umiestnenie vystupného suboru.
e Layer name — zadat nazov vrstvy vo vystupnom subore.
e CRS - zvolit suradnicovy systém vystupného suboru. Tymto spésobom je tak mozné body
pretransformovat aj do iného polohového suradnicového systému (7. kapitola).
e Select fields to export — po oznaceni tohto policka bude vystupny stibor obsahovat vsetky
alebo len vybrané atribdty mrac¢na bodov:

31



w v Select fields to export

Attribute =

V| Intensity

/| ReturnNumber
NumberOfReturns
ScanDirectionFlag

EdgeOfFlightLine =
Select All Deselect All
Ak sa nechd policko neoznacené, tak vo vystupnom subore sa bude nachadzat len
identifikdtor bodu (napr. fid pri formate GeoPackage).
Extent — oznacit v pripade, ak je potrebné vyexportovat mra¢no bodov podla
priestorového ohrani¢enie mapového okna (Map Canvas Extent):

¥ /| Extent (current: map view)
North -1207614,2160
West -562752,2046 East -562625,9968
South |-1207714,5924

Calculate from | Layer | |Layout Map ¥ | |Bookmark ~

Current Layer Extent I Map Canvas Extent I

alebo inej vrstvy (Calculate from: Layer):

v v Extent (current: polygon_vyber)
North |-1207607,8615
West -562746,0871 East -562626,9680
South -1207724,8141
Calculate from Layout Map ~ ppokmark v
Current L Do 01_Senica_18_21 9486_5413232_a_c_jtsk03_bpv_clip
~ polygon_vyber

v Filter by Polygon Layer
Filter by Polygon Layer — oznacit v pripade, ak je potrebné vyexportovat body, ktoré sa
nachadzaju len v oblasti zvolenej polygdnovej vrstvy:

¥ v/ Filter by Polygon Layer

Export points intersecting features from layer

(= polygon_vyber -

Selected features only

Elevation range — oznacit v pripade, ak je potrebné vyexportovat body len zo zvoleného
vyskového intervalu:

w v/ Elevation Range

Minimum Z value 165,00 €&

i»

Maximum Z value 200,00 &

i»
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e Limit number of points — oznacit v pripade, ak je potrebné vyexportovat len urcity zvoleny
pocet bodov (Limit total number of exported points to):

¥ +/ Limit number of points

Limit total number of exported points to | 300000 a 5

Priklad exportu mraéna bodov do formatu GeoPackage.

Q Save Vector Layer as... x

Format GeoPackage v

File name  E:\DATA\NAVODY\Mracno_bodov_QGIS\Holicsky_zamok\EXPORTY\Holic_all_attributes.gpkg €3

Layer name 01_senica_18_219486_5413232_a_c_jtsk03_bpv_clip
_

CRS EPSG:8353 - 5-ITSK [JTSK03] / Krovak East North - ||

V| Select fields to export;

Attribute

| Intensity
| ReturnNumber
| NumberOfReturns
| ScanDirectionFlag
/| EdgeOfFlightLine b
Select All Deselect All
v Extent (current: none)
North (-1207471,3800
West |-562892,8100 East |-562485,0800
South |-1207853,7600
Caleulate from |  Layer Layout Map Bookmark

Current Layer Extent Map Canvas Extent

v Filter by Polygon Layer
Export points intersecting features from layer
polygon_vyber
Selected features only
v Elevation Range

Minimum Z value 154,97

Maximum Z value 245,86

v Limit number of points

Limit total number of exported points to | 1000000

V| Add saved file to map Cancel Help
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Ukazky exportov
Vstupna vrstva mracna bodov a polygdn pre vyber bodov:

Layers. 2]
¢ BT -BAL
v [ polygon vyber

~ V| 95 01 Senica_18_219486_5413232_a_c_jtsk03_bpv_clip
v Unclassified
v [l Ground
V| [l Low Vegetation -
v Medium Vegetation B i
/| [l High Vegetation .
v [ Building
v| [l Low Point (Noise)
v Water
/| [l Bridge Deck
v [l High Noise

@ Holicsky_zamok — Features Total: 751606, Filtered: 751606, Selected: 0 - u]
g= & LT E S PE = &E

fid Intensity Returnumber  NumberOfRetums ScanDirectionFlag EdgeOfflightline  Classification  ScanAngleRank UserData PointSourceld  ScannerChannel Classificationlags  GpsTime
1 1 47818 1 1 1 0 2 il 0 335 0 0 227641522110...
2 2 46835 1 1 1 ()] 2z m 0 335 0 0 227641522115...
3 3 36612 1 1 1 0 2 96 0 335 [ 0 227641529117..
4 4 41571 1 1 1 o 2 -96 0 335 o 0 227641,529122...
5 5 45503 2 2 1 0 2 m 0 335 0 0 227641529166...
6 6 23024 1 2 1 0 4 T 0 335 0 0 227641529166...
7 7 44869 1 1 1 0 2 -9 0 335 L] 0 227641,536207...
8 8 0 1 2 1 0 4 -96 [ 335 0 0 227641536223...
9 9 45524 2 2 1 0 2 m 0 335 0 0 227641536230...
"% Show AN Features | :
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Vystupny subor vo formate GeoPackage obsahujuci len body vybrané podla priestorového
ohranicenia zvolenej vrstvy (Extent — Calculate from: Layer):

Vystupny subor vo formate GeoPackage obsahujuci len body vybrané podla hranic zvoleného
polygdnu (Filter by polygon layer):

Vystupny subor vo formate GeoPackage obsahujuci len vo zvolenom vySkovom intervale od 165 m
do 200 m (Elevation Range):
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Vystupny subor vo formate GeoPackage obsahujuci len zvoleny pocet bodov (Limit number of
points):

Vystupny subor vo formate DXF zobrazeny v softvéri Bentley MocroStation V8i:

Ve - R Ml e
~AeATEman ¢

Upozornenie: Vyexportované DXF sibory maju nastavené ako meracie jednotky inches (palce).
Je to z dévodu pouZivaného zdrojového suiboru header.dxf (jeho umiestnenie v QGIS 3.28.3:
C:\Program Files\QGIS 3.28.3\apps\gdal\share\gdal), kde je nastavené pri parametroch
SMEASUREMENT=0 (English) a SINSUNITS=1 (Inches)
Pre konverziu do jednotiek metrov treba tento sdbor upravit v textovom editore (napr. Notepad++
atd'.) a nastavit spravne hodnoty pre parametre SMEASUREMENT=1 (Metric) a SINSUNITS=6
(Meters):
SMEASUREMENT
70

1
SINSUNITS
70

6
Viac informdcii o nastavenych jednotkach v DXF subore na stranke:

https://ezdxf.readthedocs.io/en/stable/concepts/units.html
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Export vybranej ¢asti bodov
Priklad vyberu bodov z triedy Building vyexportovanych do formatu ESRI Shapefile:
1. Ako prvy krok si treba vybrat body podla zvolenej podmienky pomocou nastroja Filter

(5. kapitola):

) Query Builder

Fields

X

Y

z

Intensity
ReturnNumber
NumberQfReturns
ScanDirectionFlag
EdgeOfFlightLine
Classification
ScanAngleRank
UserData
PointSourceld
ScannerChannel
ClassificationFlags
GpsTime

w Operators

Provider Specific Filter Expression

Classification = 6

oK

Set provider filter on 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip

Values

0: Created, Never Classified
1: Unclassified

2: Ground

3: Low Vegetation

4: Medium Vegetation

5: High Vegetation

6: Building

7: Low Point (Noise)

8: Reserved

9: Water

10: Rail

11: Road Surface

12: Reserved

13: Wire - Guard (Shield)

14: Wire - Conductor (Phase)
15: Transmission Tower

16: Wire-Structure Connector (Insulator)
17: Bridge Deck

18: High Noise
N
NOT IN
»
Clear Save... Load... Cancel
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2. Potom na export vybranych bodov do zvoleného formatu pouzit nastroj Export — Save as:

Q Save Vector Layer as... X
Format ESRI Shapefile v
File name |E:/DATA/Holicsky_zamaok.shp L <
Layer name
CRS EPSG:8353 - S-JTSK [JTSK03] / Krovak East North = :3

v | Select fields to export

Attribute =
v Intensity

v ReturnNumber

+ NumberOfReturns

v ScanDirectionFlag

+ EdgeOfFlightLine b

Select All Deselect All

Extent (current: none)
Filter by Polygon Layer

Elevation Range

v v v w

Limit number of points

v | Add saved file to map oK Cancel Help

Vysledok exportu:

Layers
LR A 2 220
V' * Holicsky zamok budovy
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Priklad vyberu bodov z triedy Building vyexportovanych do formatu LAS zobrazenych v softvéri
CloudCompare (https://www.danielgm.net/cc/):

(T CloudCompare v2.13.alpha [64-bit] - [3D View 1]

IC file Edit Tools Display Plugins 3D Views Help

(72 g + St
DB Tree 8
=
v [ @ Holicsky_zamok_budovy.as.az (E/DA.
L] 4] © Holicsky_zamok_budovy - Cloud
1
ot
&
&
[
g
=
8
@ fproperis s

2) Convert format - nastroj sluzi na konverziu mracna bodov na iny format suboru: LAS, LAZ, VPC.
Nastroj sa nachadza v paneli Processing Toolbox — Point cloud conversion:

Processing Toolbox 3

weOE %

Search...

jo

(5 Recently used

3D Tiles

Cartography

Database

File tools

GPS

Interpolation

Layer tools

Mesh

Network analysis

Plots

Point cloud conversion

¢ Convert format I
Export to raster

Export to raster (using triangulation)
.+ Export to vector

» () Point cloud data management

{4 * v v v v v v v v w w

DOODDDODDDY

Po spusteni tohto nastroja sa otvori okno Point Cloud Conversion — Convert Format, kde treba
vyplnit poZzadované parametre a potom klikndt na tlacidlo Run:
e Input layer — vybrat vstupnu vrstvu mracna bodov.
e Converted — po kliknuti na tlacidlo | -~ vybrat moZnost Save to File a zadat nazov, format
a umiestnenie vystupného suboru.
e Open output file after running algorithm — po oznaceni tohto policka sa prekonvertovana
vrstva mracna bodov otvori v projekte.
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@ Point Cloud Conversion - Convert Format

Parameters R0 Convert format
Input layer This algorithm converts point doud to a
. different file format, e. g. creates compressed
Qﬂ 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_dip [EPSG:8353] v LAZ.
Converted
C:/DATA/01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip.laz & 5

v Open output file after running algorithm

0% Cancel

Advanced - | Run as Batch Process... dlose Help

3) Export to vector — nastroj slizZi na export mracien bodov do vektorovej 3D bodovej vrstvy vo
formate GeoPackage. Nastroj sa nachddza v paneli Processing Toolbox — Point cloud conversion:

Processing Toolbox E
e OB U A
Q, search...

(Y Recently used

3D Tiles
Cartography
Database

File tools

GPS

Interpolation

Layer toals

Mesh

MNetwark analysis
Plots

Point cloud conversion
& Convert format

{4 * v v w wv w wv w w w w

PDDDODDDODDDD

Export to raster
Export to raster (using triangulation)

7.¢ Export to vector ]
» () Point cloud data management

Po spusteni tohto nastroja sa otvori okno Point Cloud Conversion — Export to Vector kde treba vyplnit
pozadované parametre a potom kliknut na tlacidlo Run:
e Input layer — vybrat vstupnu vrstvu mracna bodov.
e Attribute — vybrat atribaty z vrstvy mrac¢na bodov, ktoré sa vyexportuju (volitelny
parameter). Odporucané je vybrat len potrebné atributy z dévodu velkosti vystupného
suboru GeoPackage.
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Parameters Log

4| Attribute
viX Select All
vy
vi|Z Clear Selection
v [Intensity

ReturnNumber Toggle Selection

NumberOfReturns
ScanDirectionFlag
EdgeOfFlightLine
V ||Classification
ScanAngleRank
UserData
PointSourceld
Synthetic
KeyPoint

Withheld

Overlap
ScannerChannel

| v |GpsTime

Filter expression — zadanie podmienky pre vyber vybranej podmnoZiny bodov z mracna

bodov (napr. vybrané triedy klasifikacie) (volitelny parameter).

Cropping extent — zadanie priestorového rozsahu pre vyber podmnoziny bodov z mracna

bodov (volitelny parameter). Dostupné metody:

Calculate from Layer - pouZije sa priestorovy rozsah (bounding box - BBOX) vrstvy
nacitanej v aktualnom projekte.

Calculate from Layout Map - pouZije sa priestorovy rozsah nastaveny v ulozenom
mapovom projekte pre tlac (layout map item).

Calculate from Bookmark - pouZije sa priestorovy rozsah zuloZenej zalozky
nastaveného obsahu mapového okna (bookmark).

Use Current Map Canvas Extent - pouzije sa nastaveny priestorovy rozsah mapového
okna.

Draw on Map Canvas - kliknit do mapového okna a nakreslit obdiznik ohranic¢ujuci
oblast, z ktorej sa vyberu body.

Do poli¢ka priamo zadat suradnice priestorového ohranicenia v tvare xmin, xmax,
ymin, ymax.

Exported — po kliknuti na tlacidlo |- vybrat moZnost Save to File a zadat nazov

a umiestnenie vystupného suboru vo formate GeoPackage.

Open output file after running algorithm — po oznaceni tohto poli¢ka sa prekonvertovand

vektorova vrstva mrac¢na bodov otvori v projekte.
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Priklad exportu bodov z triedy €. 2 Ground (terén):

@ Point Cloud Conversion - Export tc
4
Parameters | Log Export to vector
Input layer This algerithm exports point cloud data to a
95 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip [EPSG:8353] - vector layer with 3D paints (a GeoPackage),

optionally with extra attributes.

Attribute [optional]

X,Y,Z Intensity,Classification,GpsTime

'w Advanced Parameters
Filter expression [optional]
Classification = 2 a||E

Cropping extent [optional]

-563065.6700,-562286.0500,- 1207902.8000,-1207409.1000 [EPSG:8353] a ||~
Exported
C:/DATA/mracno_bodov_teren.gpkg €& .

V' Open output file after running algorithm

0% Cancel
Advanced - | Run as Batch Process.. Close Help
Vysledok exportu:
(2 mracno_bodov_teren — Features Total: 1884609, Filtered: 1884609, Selected: 1 = o X
/ = 5] € LT E S J E @ @
fid X Y Z Intensity Classification GpsTime >

2 V 2 -563065,6 -1207899,51 162,48 39058 2 227652,909029...

3 3 -563065,11 -1207899,66 162,49 34864 2 227652,901973...

4 4 -563065,22 -1207899,29 162,43 35083 2 227652,901976...

5 5 -563065,33 -1207898,92 162,47 37638 2 227652,901978..

6 6 -563065,44000... -1207898,57 162,44 34668 2 227652,901981...

7 7 -563065,56 -1207898,16 162,5 34864 2 227652,901983...

8 8 -563065,67 -1207897,78 162,49 38010 2 227652,901986...

= Show All Features _
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7. Transformacia do iného polohového stiradnicového systému

Mracno bodov je moZzné pretransformovat do iného polohového stdradnicového systému.

Pre presnu transformaciu udajov treba mat v QGIS nastavené spravne transformacie medzi
suradnicovymi systémami podla navodu: https://www.geoportal.sk/files/gz/s-
jtsk jtsk03 v qggis.pdf. TieZ treba pred transformaciou skontrolovat a nastavit spravny suradnicovy

systém vrstvy mracna bodov podla postupu uvedeného v 1. kapitole.

Na transformaciu suradnic bodov sluzi podobne ako na export do iného formatu (6. kapitola)

nastroj Export — Save as, ktory je mozné spustit po kliknuti pravym tlacidlom mysi na vrstvu

mracna bodov v paneli Layers:

Layers 2

v Unclassified
v' B Ground 9 Show in Querview
V| I Low Vegetatior
v Medium Vegets
V' [l High Vegetatio|

1 ».) Zoom to Layer(s)

Copy Layer

Rename Layer

v [l Building L] Duplicate Layer

v Il Low Point (Nois [1 Remove Layer...

v Water -

v B Bridge Deck HIREE

V! [l High Noise Change Data Source...

Set Layer Scale Visibility...
Layer CRS -

Styles T Save as Laye - 0
Add Layer Notes... Save as QGIS Layer Style File...
Properties... l

Po spusteni tohto nastroja sa otvori okno, kde treba vyplnit poZzadované parametre a potom kliknut
na tlacidlo OK:

Format — zvolit format vystupného suboru (LAS, LAZ, GeoPackage, ESRI Shapefile, DXF, CSV).
File name — zadat nazov a umiestnenie vystupného suboru.

Layer name — zadat nazov vrstvy vo vystupnom subore.

CRS — zvolit suradnicovy systém vystupného stuboru.

Select fields to export — po oznaceni tohto policka bude vystupny stbor obsahovat vietky
alebo len vybrané atribdty mracna bodov.

Extent — oznacit v pripade, ak je potrebné vyexportovat mra¢no bodov len podla
priestorového ohrani¢enie mapového okna (Map Canvas Extent) alebo inej vrstvy
(Calculate from: Layer).

Filter by Polygon Layer — oznacit v pripade, ak je potrebné vyexportovat body, ktoré sa
nachadzaju len v oblasti zvolenej polygdnovej vrstvy.

Elevation range — oznacit v pripade, ak je potrebné vyexportovat body len zo zvoleného
vySkového intervalu,

Limit number of points — oznacit v pripade, ak je potrebné vyexportovat len urcity zvoleny
pocet bodov (Limit total number of exported points to).
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(2 Save Vector Layer as... X

Format | LAS/LAZ point cloud >

File name |E:\DATA\mracnoﬁbodwjtsk.las L x| | |

Layer name | |
| s | EPSG:5514 - 5-ITSK / Krovek East Narth - Hﬁ

Select fields to export
Extent (current: none)
Filter by Polygon Layer

Elevation Range

vy v v v

Limit number of points

v/ Add saved file to map I OK I | Cancel | | Help

Ukazka pretransformovaného mrac¢na bodov zo suradnicového systému S-JTSK[JTSKO3] (kod
EPSG:8353) do S-JTSK[JTSK] (kod EPSG:5514) v porovnani s katastralnymi parcely C, ktoré je mozné
bezodplatne stiahnut vo formate GeoPackage a suradnicovom systéme S-JTSK[JTSK] (kod
EPSG:5514) z webovej aplikacie Atributy katastralneho operatu (https://ako.vugk.sk/):
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8. 3D zobrazenie

Na zobrazenie mracna bodov v 3D pohlade je mozné pouzit funkciu New 3D Map View, ktora sa
nachdadza v hlavhom menu v paneli View v Casti 3D Map Views:

View

Layer Settings Plugins Vector Raster Database Web Mesh
[ New Map View

Processing Help
Ctrl+M

2 |
3D Map Views

1
|
E
~
2

QlPan Map

Manage 3D Map Views 3

Po spusteni sa otvori nové mapové okno 3D Map, v ktorom je mozné mracno bodov prehliadat:
Q3D Map 1

— (m}
UE0 a=» L & QO F

X
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Nastavenie symboliky
Nastavenie symboliky bodov v 3D zobrazeni je mozné vykonat vo vlastnostiach vrstvy Properties v
Casti 3D View:

Q Layer Properties - 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip — 3D View X
Q IEZ Classification - I
G’ Information Attribute | 123 Classification v

Source [Color §~ Value Legend Percentage
: vV 1 Unclassified 1,2
3" Symbology vil) 2 Ground 62,7
vl 3 Low Vegetation 3.5
3D View v 4 Medium Vegetation 3.8
" v H| s High Vegetation 16,8
& Rendering v ll s Building 58
2 ) o 7 Low Point (Noise) 02
g/® Elevation v 9 Water 6,0
. v ) 17 Bridge Deck 01
Bl Vetsdata ml = High Noise <01

Statistics

Classify C(:JFJ = Delete All

Point Symbol
IPomt size 1,00 & CI
Maximum screen space error 3,00 a (3

Point budget 3323067 =

v Render as a Surface (Triangulate)
Skip triangles longer than 10,00 >

Skip triangles taller than 10,00 v

Show bounding boxes

Style ~ | Cancel I Apply I Help

MozZnosti nastavenia symboliky:
e No Rendering — mrac¢no bodov sa v 3D pohlade nebude zobrazovat.
e Follow 2D Symbology — nastavenie symboliky sa preberie z 2D zobrazenia z Casti Properties
— Symbology.
e Single Color — body sa ofarbia podla zvolenej farby.
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e Attributte by Ramp — umozniuje nastavit symboliku podla zvoleného atributu.
Priklad 3D zobrazenia mra¢na bodov podla atribatu Intensity:

e RBG —symbolika bodov sa nastavi podla atributov Blue, Green a Red, ktoré obsahuju
hodnoty farieb bodu prevzatych napr. z leteckych snimok.
Priklad 3D zobrazenia mrac¢na bodov v symbolike RGB (zdroj: https://geotiles.nl/ ):

e (lassification — nastavenie symboliky podla tried klasifikacie.
Priklad 3D zobrazenia mrac¢na bodov podla tried klasifikacie:
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Priklad 3D zobrazenia len vybranych tried budovy (Building) a vegetacia (Medium a High
Vegetation):

s wiigipe ﬂ:

V Casti Point Symbol je mozné nastavit:
e Point size - velkost bodového symbolu,

e Render as Surface (Triangulate) — po oznaceni sa mracno bodov vykresli v podobe 3D
modelu, podobne ako digitdlny model povrchu:

Point Symbol

Point size [1,00 [2]
Maximum screen space error | 3,00 & ‘3|
Paint budget | 3323067 2]

4

¥ v Render as a Surface (Triangulate)

Skip triangles longer than | 10,00

4

4

Skip triangles taller than \ID,DD

Show bounding boxes

Priklad 3D zobrazenia mrac¢na bodov pri zapnutej funkcii Render as Surface:
- vSetky triedy klasifikacie
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- len trieda Groud (reliéf)

Funkcia Eye Dome Lighting

Efekt osvetlenia tzv. ,Eye Dome Lighting”, ktory zvysi kontrast priddva jemné tienovanie, vdaka
¢omu je v mracne bodov ovela jednoduchsie identifikovat rézne prvky, ktoré by inak to bolo tazsie
vidiet. Funkciu Eye Dome Lighting je v 3D mapovom okne mozné zapnut po kliknuti na tlacidlo

Effects @, 53 oznageni policka Show Eye Dome Lighting:

32O &=» L © e &

Show Eye Dome Lighting

Alebo tuto funkciu je mozné zapnut po kliknuti na tlacidlo Options v av Casti Effects oznacit policko
Show Eye Dome Lighting, kde je moZné menit hodnoty parametrov Lighting strength a Lighting
distance, a nakoniec kliknut na tlacidla Apply a OK:

Q@ 3D Configuration X
}\\ General Show Shadows
£ Terrain Directional light Directional light 1 ~
Lights
’ Effects Shadow rendering maximum distance | 1500,00 map um'ts‘t
S\ Camera & Skybox Shadow bias [0,0000100000 |2
:';@ Advanced Shadow map resolution 2048 px ‘:
how Eye Dome Lighting
ILighting strength 2000,00 al:
ILighting distance 1 &
Ambient Occlusion
Radius 25,0 map units ‘3
Intensity .0,5 ‘:
Occlusion Threshold 50% ‘C
] »
I OK I Cancel I Aeﬁlx I Help
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3D zobrazenie mrac¢na bodov so zapnutou funkciou Eye Dome Lighting:

9. Zobrazenie na podklade DMR a ortofotomozaiky

Raster digitalneho model reliéfu (DMR) je mozZné pridat do projektu a zobrazit v mapovom okne
podla postupu uvedeného v 1. kapitole navodu: https://www.geoportal.sk/files/zbgis/lls/navod-
pracu-dmr-qgis.pdf.

Podobnym spo6sobom sa postupuje aj pri rastroch ortofotomozaiky, kde postup je uvedeny

v navode: https://www.geoportal.sk/files/zbgis/navody/navod ortofotomozaika qgis.pdf

DMR je vhodné zobrazit vo forme tieriovaného reliéfu (hillshade), ktory je mozné vytvorit pomocou

nastroja Hillshade nachadzajuceho sa v paneli nastrojov Raster — Analysis (2. kapitola v ndvode na
pracu s DMR v QGIS). V paneli Layers tieto vrstvy DMR a ortofotomozaiky umiestnit pod vrstvy s
mracnami bodov, aby ich neprekryvali:

V| I Unclassified

v/l Ground

v [l Low Vegetation

v/ [ Medium Vegetation

V' [l High Vegetation

V' M Building

v/l Low Point (Noise)

V' [l Reserved

V| Water

v [l Rail

v M Road Surface

V' [l Reserved

V| Wire - Guard (Shield)

V| Wire - Conductor (Phase)
| M Transmission Tower

V| Wire-Structure Connector (Insulator)
V' [l Bridge Deck

v/| [l High Noise

" HOLIC 5-3
=" HoLIC 4-4
" HOLIC 4-3
* hilishade
= dmr
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Pre 3D zobrazenie DMR a rastrov ortofotomozaiky treba v okne 3D Map kliknut na ikonku Options
* a potom vybrat Configure. Nasledne v okne 3D Configuration v Easti Terrain nastavit

pozadované parametre a kliknut na tlacidla Apply a OK:
e Type — vybrat moznost DEM (Raster Layer).
e FElevation — vybrat vrstvu DMR.

e Tile resolution — nastavit hodnotu rozliSenia mapovej dlazdice (napr. 128 px).

QBD Configuration

A General

v Lights

@ Effects

e Camera & Skybox
% Advanced

V' Terrain
Type DEM (Raster Layer) M
Elevation = dmr -
Vertical scale 11,00 [+
Tile resolution 128 px a |+
SRat hesaiit (W00mapunits |3
Offset ‘0,00 [#]

| Terrain Shading

Arsiert | R -
e 00 %]
Specular H
)

Shininess [None |'|

Lok | cancel Jl Apply H Help |

3D zobrazenie triedy budovy (Building) z mrac¢na bodov na podklade DMR vo forme hillshade:

Layer ©@X 3DMap1
-380 QR0 e=rme w

01 Senica 18 219712
01_Senica_18 220194_
01 Senica 18 219758
01_Senica_18.219450_
01 Senica 18 218173
01 Senica 18219486
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3D zobrazenie tried budovy (Building), vegetacia (Medium a High Vegetation) a mosty (Bridge
Deck) z mra¢na bodov na podklade ortofotomozaiky:

10. Odmeranie vyskového profilu

Vyskovy profil z mra¢na bodov je mozné odmerat pomocou nastroja Elevation profile, ktory sa
nachadza v paneli nastrojov View:

ViGN Layer Settings Plugins Vector Raster Database V
: @ New Map View Ctrl+M
3D Map Views »
\ @ Pan Map
Pan Map to Selection
& Zoom In Ctrl+Alt++
= Zoom Qut Crl+Alt+-
4 Data Filtering »
@, Identify Features Ctrl+Shift+1
! Measure »
¥, Statistical Summary

2 Elevation Profile

1 33 Zoom Full Ctrl+Shift+F
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Po spusteni tohto nastroja sa otvori ono Elevation Profile, kde je mozné:
e V pravej Casti vybrat vrstvy mracien bodov, ktoré sa pouZziju na merane vyskového profilu.

Zobrazenie zoznamu vrstiev je mozné vypnut po kliknuti na tlacidlo Show Layer Tree k=

Elevation Profile

N QO LAHI=E B XNE
Q5 01_Senica_18_220194_5413469_a_c_jtsk03_bpv_clip

&S 01_Senica_18_219758_5413721_ a_c_jtsk03_bpv_clip

@5 01 Senica_18 219712 5413474 a_c jtsk03_bpv _clip

Q5 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip 185
X 01 Senica 18 219450 5412998 a c jtsk03_bpv clip

Q5 01_Senica_18_219400_5412764_a_c_jtsk03_bpv_clip

O 01 Senica 18 218173 5408968 a c_ jtsk03_bpv clip

(<« << < <<

e Po kliknuti na tlac¢idlo Capture Curve = nakreslit liniu priebehu vyskového profilu.
Nakreslena linia sa ukonci kliknutim pravym tlacidlom mysi.

e Po kliknuti na tlacidlo Capture Curve From Feature ™ je mozné ako priebeh vyskového
profilu pouzit vektorovu liniovu vrstvu pridant v projekte. Tuto liniovd vrstvu treba mat
v projekte zapnutu a po aktivovani nastroja Capture Curve From Feature na nu kliknat
v mapovom okne.

e Po kliknuti na tlacidlo Clear ™ sa odstrani odmerany vyskovy profil.

e Po kliknuti na tlacidlo Export as PDF “u sa vykresleny profil vyexportuje do dokumentu vo
formate PDF.

e po kliknuti na tlacidlo Export as Image =& sa vykresleny profil vyexportuje do obrazku vo
formate PNG.

e V grafe s vykreslenym vyskovym profilom je moZné sa pribliZovat a oddialovat po kliknuti
na tla¢idlo Zoom **, posuvat sa po kliknuti na tlagidlo Pan U, identifikovat body a zobrazit

%2, merat vzdialenosti a vySkové

ich atributy po kliknuti na tlacidlo Identify Feature
rozdiely medzi bodmi po kliknuti na tlac¢idlo Measure Distance =, uchytavat sa presne na

body napr. pri merani po kliknuti na tlac¢idlo Enable Snapping 9.

Elevation Profile
c4P % 008 AHREmE NE

190 Total Length 19,8594
A Distance 10,398 m
A Elevation  -16,92

185
180
175
170

165
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e Po kliknuti na tladidlo Export Results & je mozné vyexportovat vrstvy vo formate (napr.
GeoPackage, ESRI Shapefile), ktoré budu obsahovat nasledovné Udaje:

Elevation Profile

GE %4> @0 L L aQ= kK
01_Senica_18 220194 5413469_a_c_jtsk03_bpv_clip
01_Senica_18_219758_5413721_a_c_jtsk03_bpv_clip
01_Senica_18 219712 5413474 a_c_jtsk03_bpv_clip
01_Senica_18 219486_5413232_a_c_jtsk03_bpv_clip 250| -
% 01_Senica_18_219450_5412998_a_c_ijtsk03_bpv_clip
% 01_Senica_18_219400_5412764_a_c_ijtsk03_bpv_clip

Export 3D Features, ..
Export 2D Profile...
Export Distance/Elevation Table...

“
RNV

°0

L <L<L<L<<LK X<

)

e Export 3D Features — body z mracna bodov v tesnej blizkosti vyznaceného profilu:

e Export 2D profile — vyskovy profil znazorneny ako bodovy graf vzdialenosti bodov od
zaCiatku profilu a nadmorskej vysky:

e Export Distance/Elevation table — tabulka bodov profilu s hodnotami vzdialenosti bodov od
zaCiatku profilu a nadmorskej vysky:

fid layer distance elevation
1 1 01 Senica_18 218173 5408968 _a_c_jtsk03_bpv_clip_ecfef7d9_31ce 4bS57 8cOc_332282644276 313,0695299162504 166,29000000000002
2 2 01_Senica_18_218173_5408968 _a_c_jtsk03_bpv_clip_ecfef7d9_31ce_4bS7_8cOc_332282644276 309,50858882269134 166,46
3 3 01_Senica_18_218173_5408968_a_c_jtsk03_bpv_clip_ecfef7d9_31ce_4b57_8cOc_332282644276 253,56307292192145 169,12
4 4 01 Senica_18 218173 5408968 a_c_jtsk03_bpv_clip_ecfef7d9_31ce 4bS7_8cOc 332282644276 249,9776520431398 177,48000000000002
S 5 01_Senica_18_218173_5408968_a_c_jtsk03_bpv_clip_ecfef7d9_31ce_4bS57_8cOc_332282644276 248,8720293287521 174,58
6 6 01 _Senica_18_218173 5408968 _a_c_jtsk03_bpv_clip_ecfef7d9_31ce_4b57_8c0c_332282644276 247,62023637213701 1759
7 7 01 Senica_18 218173 5408968 _a_c_jtsk03_bpv_clip_ecfef7d9_31ce 4bS7_8cOc_332282644276 299,12377805272234 165,11
8 8 01 Senica_18_218173_ 5408968 a_c_jtsk03_bpv_clip_ecfef7d9_31ce 4b57_8cOc_332282644276 285,3220664822636 164,31
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Ukazka vyskového profilu po nakresleni linie profilu v mapovom okne (Create Curve):

Elevation Profile B
E N dr s QO PSR Ay AE
190 .
S
/ .

180
170

— R—— ~—

e S — —— -\\\\ | SRESSTEPES SRS - 5%

160 .

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

Ukazka vyskového profilu vytvoreného podla liniovej vrstvy pridanej v projekte (Capture Curve
From Feature):

Elevation Profile

@
= KA P Y RIOAAEHNIE hm AE

185

4, 1 R
0% / \
180

220 240 260 280 300 320
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11. Vytvorenie tlacovych vystupov

Obsah mapového okna (2D aj 3D) je mozné vytlacit na tlaciarni alebo vyexportovat do réznych
formatov napr. PDF, PNG, JPEG alebo SVG pomocou ndstroja New Print Layout, ktory sa nachadza
v paneli Project:

HCed Edit View Layer Settings Plugins Ve
New Ctri+N
New from Template »
QOpen... Ctrl+O
Open From »
Open Recent »
Close
Save Ctri+S
E Save As... Ctrl+Shift+S
Save To ’
Revert.
J/ Properties... Ctrl+Shift+P
Snapping Options...
Import/Export 4
BB New Print Layout... S Ctrl+P
) New Report...
<) Layout Manager...
Layouts 4

Models 4

Exit QGIS Ctrl+Q

Po spusteni sa objavi okno Create print layout, kde treba zadat nazov tlacového vystupu a kliknut
na tlacidlo OK:

() Create print layout *

Enter a unique print layout title
a title will be automatically generated if left em

|MraEno bodav] |

Cancel Help
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Nasledne sa otvori okno Print Layout, kde kliknut pravym tlac¢idlom mysi do bieleho obdiznika
v strede okna, ktory reprezentuje plochu pre tla¢. Po kliknuti vybrat moznost Page Properties:

@ *Mratne badav

- o x
Lovost Edt View Jters Addltem Atias Settigs
* 13 B R B i
BRLRRDE & @R !
& S @ e & G bhb B
] L } =B bbh B
3 T TR T O TN v P IO T . UV TP T o O - N e s
o] % @ Tem
® :
g =
[P
a E
= -
I
L e
=3
R B2
ik
=
- Layost | Tom Propartior | Guides  Adhas
B et o
IEn
1 w Ganaral Sattings
B EE P
4]
IJ‘:  Guides and Grid
g = Grd spcing
i 10,00 2| [mm
3 e offeet
3 %000
G- mm
=1 vi 0,08 B
- Snap tolerance
3 Spn
&
3 ¥ Export Settings
Export rescition 30 ¢
Print s raster
Aliays export as vectors

Save workd le

 Resize Layout to Content

x: 13039 mm v 870776 mm  page; | 115.0% - -

Potom v pravom paneli Items v Casti Items properties je mozné nastavit format (Size), orientaciu
(Orientation) strany pre tlac¢ a farbu pozadia (Background):

Undo History

ltems [E5]
& @ |ltem

Layout Item Properties Guides Atlas
ltem Properties 3]

Page Size

Orientation | Landscape = @
Width 297,000 2 &
mm
Height 210,000 s €
Exdude page from exports @
Background -
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Pre tla¢ 2D mapy v lavom paneli nastrojov kliknut na tlacidlo Add Map 4 a v okne pre tla¢ pomocou
mysky nakreslit obdlznik, ktory bude predstavovat priestorové ohrani¢enie mapového okna:

o000 00 3 R0 B0 P20 0 0050063208000 B 500 B B0 P B0 B B850 B 000 B0 00 BB 0

+

Po nakresleni tohto obdiZnik sa zobrazi aktudlny obsah mapového okna nastaveného v projekte:

PR T 00 =0 g TN 2T Y N T O OO A1, 0 R [ 7 T O O 210 4T e O 0 O P TN PO R Z N P 0

V pravom paneli Items v Casti Items Properties je mozné nastavit r6zne parametre pre tla¢ mapy
napriklad:

e Scale — mierka mapy,

e Map rotation — uhol rotacie mapy,

e (RS- suradnicovy systém, v ktorom sa budu Gdaje zobrazovat.
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Mapu v okne pre tla¢ je moZné postvat pomocou nastroja Interactively Edit Map Extent = .

Items
® @ Item
v 7] Map1

Layout Item Properties Guides Atlas

Item Properties
Map1

o ER ER -_E = &

¥ Main Properties

Scale 2000,000 &
—
Map rotation | 0,00 = &
—
CRS Use Project CRS v @& €
V| Draw map canvas items
w Layers
Follow map theme {none) - E
Lock layers e,
Lock styles for layers
v Extents
Xmin |-562973,280 &
Ymin |-1207855,897 (=8
Xmax |-562399,765 (=8
¥ max |-1207450,780 (=8

V Casti Layout je mozné nastavit napr. rozlisenie (dpi) vyexportovaného suboru:

Item Properties Guides

Layout
w General Settings

Reference map | [ | Map 1 hd

w Guides and Grid

Grid spacing

10,00 5 lmm -

Grid offset

x: 0,00 =

mim -

y: 0,00 =

Snap tolerance

Spx s
w Export Settings
I Export resolution 300 dpi v I

Print as raster
Abways export as vectors

Save world file

w Resize Layout to Content
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Pre tla¢ 3D mapy v lavom paneli nastrojov kliknut na tlacidlo Add 3D Map “¢ avokne pre tla¢
pomocou mysky nakreslit obdiZnik, ktory bude predstavovat priestorové ohrani¢enie mapového
okna. Nasledne v lavom paneli Items v Casti Items Properties kliknat na tlacidlo Copy Settings from
a 3D View a tam vybrat 3D mapové okno z projektu:

) *Mraéno bodov 30 — [m] e
Layout Edit View Items Addltem Atlas Settings
BRLEERER DR &k hle E T ]
ALBRR BEOE L kE
P B R B B T =z i 200 P2 rens | Undosstery
L Jtems EL]
i ® @ Iltem
T T 1 v 7 3DMap 1
Layout | lTtemProperties | Guides = Atlas
Item Properties ®)|
3D Map
Scene Settings 3
1 Copy Settings from a 30 View. -]
m} Scene notset = P——
Center X |00 o
Center v o
Center Z |00 B
pistarce lowo
Pitch LR B
rezdng oo =
| Set from a 30 View... -
p Position and Size
P Rotation
H - - b Frame
» v Background
8 b Ttem =1
1 item selected x:24L784mm  y:-43.0765mm  pager1 T6.2% v | O

Po tomto kroku sa zobrazi aktualny obsah 3D mapového okna z projektu:

P P BB B P20 22 B R PR B B P B0 P | s | undo istory
«

@ = ftem: B®
el ® @ [t
‘7| =2 v 13D Map 1
B[
& 7
ER Layout = ItemPropertis | Guides  Atlas
= E Item Properties B
3 3D Map
82 Scene Settings 3

| Copy Settings from a 3D View.

Tl

Camera Pose

Center [-1198,6 a i
Center ¥ | 1845 a3
conterz e @l
Ditance o2 @l
pich lso- @l
i T R—

| Set from @ 30 View. -]

n\ﬂn-' g‘k?ni
1 1n|

e

P Position and Size
b Rotation

il

b | Frame
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TaktieZ je mozné do tlatového vystupu pomocou nastrojov v lavom paneli doplnit:
e Add Picture =. obrazok,
o AddLabel % - text,
e Add Legend o - legenda,
e Add Scale Bar ~© - mierka,
e Add North Arrow A severka,
e Add Shape o geometricky tvar,
e Add Marker " - znacka,
e AddArrow Sipka,

e Add Node Item IE - linia alebo polygén,
e Add Atribute Table - atributova tabulka vrstvy z projektu,
e Add Fixed Table % - viastné tabulka,

e Add Elevation Profile =% - graf vySkového profilu vytvoreného v projekte (pridanie do
tlatového okna pomocou tlagidla Copy From Profile ).

@ “Mraéno bodav
Ade

BERLRER L 98ERe - B -5
LPLPHC DA O L EE kA

P 20 [ 0 [ 100 120 150 160 150 200 220 240 l260 2600 300
St Pt el oo Pevce i o oo PR D e PR I e S e B B S B

|2 !
3 )
P 3 » @ o

= v T) Holitsky zémok.
o [RE ; - ' ,‘ v ~ North Arow
2| - . < Y v <= <Scalcbar>
5] E A g i ¥ v W ElMpl

ayout | 1tem Properties | Guides  atas

Ttem Properties 29
) Rastor image (®) SVG image
v SVG browser

x 139541 mm  y:7.2931mm  page: 1 112.0%
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Takto pripravené udaje pre tla¢ je pomocou nastrojov v hlavnom paneli mozné:

RRRDR [®&kke o
PPLrPUHR BBL L LE tHE]

a) Print Layout . vytlacit v pripojenej tladiarni,
b) Export as image B vyexportovat ako obrazok (PNG, JPG),
c) Export as SVG e - vyexportovat ako stubor SVG,

d) Export as PDF @2 - vyexportovat ako subor PDF.

Jednotlivé vytvorené mapové projekty pre tla¢ (Print Layouts) je moiné najst v paneli Project —
Layout Manager:

4 Layout Manager - ] X

Q, search...

|§‘i Mraéno bodov

@ Mracno bodov 3D

Show Duplicate. .. Remove... Rename...

w Mew from Template

Empty Layout b | Create...

Open template directory User Default

Close Help

12. Vygenerovanie metaudajov o subore mracna bodov

Na vygenerovanie zakladnych metaddajov o sibore mracna bodov sluzi nastroj Information, ktory
sa nachadza v paneli Processing Toolbox — Point cloud data management:

Processing Toolbox =
e OF Y
Q, search...

» (L) Recently used

b 3D Tiles

» @ Cartography

» () Database

» () File tools

r Q GPS

r @ Interpolation

b @ Layertools

» @ Mesh

b (2 Network analysis

» @ Plots

» () Point cloud conversion

~ (2 Point cloud data management
'@' Assign projection
'@' Build virtual point cloud (VPC)
3 Clip
3¢ Create COPC

I Information I
@' Merge

'5"97' Reproject
4§ Thin (by sampling radius)
4% Thin (by skipping points)
3 Tile

» (2 Point cloud extraction
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Po spusteni tohto nastroja sa otvori okno Point Cloud Data Management— Information, kde treba
vyplnit poZzadované parametre a potom kliknut na tlacidlo Run:
e Input layer — vybrat vstupnu vrstvu mracna bodov.

e Layer information — po kliknuti na tladidlo | - vybrat moZnost Save to File a zadat nazov
a umiestnenie vystupného HTML suboru.

Q
4 -
Parameters | Log Information
Input layer This algorithm outputs basic metadata from
©5 01 Senica 18 219486 5413232 a c jtsk03 bpv_clip [EPSG:8353] -|f.. the point cloud file

Layer information

C:/DATA/mracno_bodov_info.htm|

0% Cancel

Advanced * | Run as Batch Process... Run Close Help

Vystupny HTML subor obsahuje meteudaje o subore mraéna bodov - format suboru, pocet bodov
(count), suradnicovy systém (crs), priestorovy rozsah (extent), jednotky (units), atribdty a ich
datovy typ (attributes):

LAS 1.4
point format 6
count 3323066
scale 0.01 0.01 ©.01
offset 900
extent -563065.67 -1207962.8 84.76
-562286.085 -1207409.1 250.54
crs S-JTSK_[JTSK@3]_Krovak_East_North + Baltic 1957 height (EPSG:8353+8357)
units horizontal=Meter vertical=metre
Attributes:

- X floating 8

- Y floating 8

- Z floating 8

- Intensity unsigned 2

- ReturnNumber unsigned 1

- NumberOfReturns unsigned 1
- ScanDirectionFlag unsigned 1
- EdgeOfFlightlLine unsigned 1
- Classification unsigned 1

- Synthetic unsigned 1

- KeyPoint unsigned 1

- Withheld unsigned 1

- Overlap unsigned 1

- ScanAngleRank floating 4

- UserData unsigned 1

- PointSourceld unsigned 2

- GpsTime floating 8

- ScanChannel unsigned 1
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13. Vytvorenie rastra hustoty bodov

Na vytvorenie rastra hustoty bodov vrstvy mracna bodov slGzZi nastroj Density. Vystupom je raster,
ktorého kazda bunka obsahuje pocet bodov z mracna bodov, ktoré sa nachadzaju v oblasti danej
bunky rastra. Nastroj Density sa nachadza v paneli Processing Toolbox — Point cloud extraction:

Processing Toolbox &
#* o © 5 o

(L) Recently used
3D Tiles
Cartography
Database

File tools

(2 GPS
Interpolation

(ofo)olo

e

Layer tools
) Mesh
Network analysis
L2 Plots
Point cloud conversion
Point cloud data management
Point cloud extraction
4% Boundary
| <& Density |
<& Filter
b Raster analysis

o

e

{d vy vy v v v wvwvvwwwyxwvew
2 2

o

Po spusteni tohto nastroja sa otvori okno Point Cloud Extraction - Density, kde treba vyplnit
pozadované parametre a potom kliknut na tlacidlo Run:
e Input layer — vybrat vstupnu vrstvu mracna bodov.
e Resolution of the density raster — zadat velkost bunky vystupného rastra.
e Filter expression — zadanie podmienky pre vyber vybranej podmnoziny bodov z mracna
bodov (napr. vybrané triedy klasifikacie) (volitelny parameter).
e (Cropping extent - zadanie priestorového rozsahu pre vyber podmnoziny bodov z mracna
bodov (volitelny parameter). Dostupné metddy:
e Calculate from Layer - pouzije sa priestorovy rozsah (bounding box - BBOX) vrstvy
nacitanej v aktudlnom projekte.
e Calculate from Layout Map - pouZije sa priestorovy rozsah nastaveny v ulozenom
mapovom projekte pre tla¢ (layout map item).

e Calculate from Bookmark - pouzije sa priestorovy rozsah z uloZzenej zalozky
nastaveného obsahu mapového okna (bookmark).

e Use Current Map Canvas Extent - pouZije sa nastaveny priestorovy rozsah
mapového okna.

e Draw on Map Canvas - kliknut do mapového okna a nakreslit obdiZnik ohrani¢ujuci
oblast, z ktorej sa vyberu body.

e Do poli¢ka priamo zadat suradnice priestorového ohranicenia v tvare xmin, xmax,
ymin, ymax.
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e Density — po kliknuti na tlacidlo | - vybrat moZnost Save to File a zadat nazov
a umiestnenie vystupného suboru vo formate GeoPackage.

e Open output file after running algorithm — po oznaceni tohto polic¢ka sa vytvorena vrstva
otvori v projekte.

(R Point Cloud Extraction - Density
Parameters | Log ‘ Density
Input layer This algorithm exports a raster file where
- - = . each cell contains number of points that are
©5 01 Senica_18 219486 5413232 a_c jtsk03_bpv_clip [EPSG:8353] - in that cell's area.

Resolution of the density raster

1,000000 >

Tile size for parallel runs

1000 -

w Advanced Parameters

Filter expression [optional]

Cropping extent [optional]

Not set |~

X origin of a tile for parallel runs [optional]
Not set
Y origin of a tile for parallel runs [optional]

Not set

Density
C:/DATA/mraéno_boodv_hustota.tif a —_—

v Open output file after running algorithm

0% Cancel

Advanced -  Run as Batch Process... Close Help

Vysledny raster hustoty mra¢na bodov:

v V| = mraéno_boodv_hustota =
Band 1: count (Gray)
70
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14. Vytvorenie polygonu hranice vrstvy mrac¢na bodov

Na vytvorenie vektorového polygdnu predstavujuceho priestorové ohrani¢enie vrstvy mracna

bodov slUzi nastroj Boundary. Vytvoreny polygdn méze obsahovat diery, ktoré vznikna v miestach
bez bodov - napr. v oblastiach, kde nebolo mra¢no bodov naskenované (vodné plochy, plochy pod
vegetdciou a budovami). Nastroj Boundary sa nachadza v paneli Processing Toolbox — Point cloud

extraction:

Processing Toolbox ()

% e OF 7 A

Search...

* v T W ¥ O®T ¥ ¥ ¥ W ¥ W W

) Recently used

3D Tiles

Cartography

Database

File tools

GPS

Interpolation

Layer tools

Mesh

Network analysis

Plots

Point cloud conversion
Point cloud data management
Point cloud extraction

Ik

<& Boundary I

o

2.0 Density
4% Filter

Raster analysis

Po spusteni tohto nastroja sa otvori okno Point Cloud Extraction - Boundary kde treba vyplnit

pozadované parametre a potom kliknut na tlacidlo Run:

Input layer — vybrat vstupnu vrstvu mracna bodov.

Resolution of cells used to calculate boundary — zadat velkost buniek pouZitych na vypocet

hranice (volitelny parameter).

Minimal number of points in a cell consider cell occupied — zadat minimalny pocet bodov v

bunke, ktord sa bude povaZovat za obsadent bunku pri vypocte polygdnu hranice (volitelny

parameter).

Filter expression - zadanie podmienky pre vyber vybranej podmnoziny bodov z mraéna

bodov (napr. vybrané triedy klasifikacie) (volitelny parameter).

Cropping extent - zadanie priestorového rozsahu pre vyber podmnoziny bodov z mracna

bodov (volitelny parameter). Dostupné metody:

Calculate from Layer - poutZije sa priestorovy rozsah (bounding box - BBOX) vrstvy
nacitanej v aktudlnom projekte.

Calculate from Layout Map - pouzije sa priestorovy rozsah nastaveny v ulozenom
mapovom projekte pre tlac (layout map item).

Calculate from Bookmark - pouZije sa priestorovy rozsah z ulozenej zalozky
nastaveného obsahu mapového okna (bookmark).
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e Use Current Map Canvas Extent - pouZije sa nastaveny priestorovy rozsah
mapového okna.
e Draw on Map Canvas - klikntt do mapového okna a nakreslit obdfznik ohrani¢ujuci
oblast, z ktorej sa vyberu body.
e Do poli¢ka priamo zadat suradnice priestorového ohranicenia v tvare xmin, xmax,
ymin, ymax.
Boundary — po kliknuti na tlacidlo | - vybrat moZnost Save to File a zadat nazov
a umiestnenie vystupného suboru vo formate GeoPackage.
Open output file after running algorithm — po oznaceni tohto poli¢ka sa vytvorena vrstva
otvori v projekte.

QP “loud Extraction - Boundary
1
Parameters | Log Boundary
Input layer This algorithm exports a polygon file
= . . = . containing point cloud layer boundary. It may
Q501 Senica 18 219486 5413232 a c jtsk03 bpv dlip [EPSG:8353] - contain holes and it may be  multi-part
Resolution of cells used to calculate boundary [optional] polygon.
1,000000 a |5
Minimal number of points in a cell to consider cell occupied [optional]
! a s

'w Advanced Parameters

Filter expression [optional]

Cropping extent [optional]
Not set K|~

Boundary
C:/DATA/mracno_bedov_hranica.gpkg &€ -

v Open output file after running algorithm

0% Cancel

Advanced ~| Run as Batch Process.. Close Help
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Vstupnad vrstva mracna bodov:

Vystupny polygdn s hranicou vrstvy mra¢na bodov:

Lo
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Zobrazenie polygénu s hranicou a vstupnej vrstvy mrac¢na bodov:

15. Vytvorenie zriedenej vrstvy mracna bodov

Zriedenie poctu bodov podl'a zvolenej vzdialenosti

Na vytvorenie zriedenej vrstvy mracna bodov vykonanim prevzorkovania podla zvolenej
vzdialenosti (polomeru), slizZi nastroj Thin (by sampling radius), ktory sa nachadza v paneli
Processing Toolbox — Point cloud data management:

Processing Toolbox (3
wea OB v
|. Q, search...

(Y Recently used =
(2 3D Tiles
() Cartography
() Database
() File tools
@ Gps
(@ Interpolation
@ Layer tools
) Mesh
(2 Network analysis
() Plots
() Point cloud conversion
() Point cloud data management
* Assign projection
* Build virtual point cloud (VPC)
3 Clip
4% Create COPC
* Information
* Merge

4 v v v v w w w w w wv v vw

Thin (by sampling radius)
o¢ Thin (by skipping points)
3 Tile

» (2 Point cloud extraction
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Po spusteni tohto nastroja sa otvori okno Point Cloud Data Management - Thin (by Sampling
Radius), kde treba vyplnit poZzadované parametre a potom kliknut na tladidlo Run:

Input layer — vybrat vstupnu vrstvu mrac¢na bodov.

Sampling radius (in map units) — zadat vzdialenost, v ramci ktorej sa body prevzorkuju do

jedine¢ného bodu.

Filter expression — zadanie podmienky pre vyber vybranej podmnoziny bodov z mraéna

bodov (napr. vybrané triedy klasifikacie) (volitelny parameter).

Cropping extent — zadanie priestorového rozsahu pre vyber podmnoziny bodov z mraéna
bodov (volitelny parameter). Dostupné metody:

Calculate from Layer - pouzije sa priestorovy rozsah (bounding box - BBOX) vrstvy
nacitanej v aktudlnom projekte.

Calculate from Layout Map - pouzije sa priestorovy rozsah nastaveny v ulozenom
mapovom projekte pre tlac (layout map item).

Calculate from Bookmark - pouZije sa priestorovy rozsah z ulozenej zdlozky
nastaveného obsahu mapového okna (bookmark).

Use Current Map Canvas Extent - pouZije sa nastaveny priestorovy rozsah
mapového okna.

Draw on Map Canvas - kliknut do mapového okna a nakreslit obdiZnik ohranic¢ujuci
oblast, z ktorej sa vybera body.

Do polic¢ka priamo zadat suradnice priestorového ohranicenia v tvare xmin, xmax,
ymin, ymax.

Thinned (by radius) — po kliknuti na tlacidlo | -~ vybrat moZznost Save to File a zadat nazov,

format (LAS, LAZ, VPC) a umiestnenie vystupného suboru.

Open output file after running algorithm — po oznaceni tohto poli¢ka sa vytvorena vrstva

mracna bodov otvori v projekte.

&

Parameters Log Thin (by sampling I'adil-ls)

Input layer This algorithm creates a thin

version of the
point doud by performing sampling by distance
point.

D5 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_dlip [EPSG:8353] v

Sampling radius (in map units)

1,000000 >

w Advanced Parameters

Filter expression [optional]

m

Classification = 2
Cropping extent [optienal]

Not set 1\3 -

inned (by radius)

C:/DATA/mracno_bodov_teren_thin_radius_1im.las

v Open output file after running algorithm

0% Cancel

Advanced ~ | | Run as Batch Process... Run Close Help
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Vstupna vrstva mracna bodov pre triedu ¢. 2 Groud (terén):

Vysledna zriedena vrstva mrac¢na bodov pre triedu €. 2 Groud (terén) s nastavenym parametrom
Sampling radius =1 m:

Vysledna zriedena vrstva mracna bodov pre triedu €. 2 Groud (terén) s nastavenym parametrom
Sampling radius =5 m:
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Zriedenie poctu bodov ponechanim kazdého n-tého bodu

Na vytvorenie zriedenej vrstvy mracna bodov tak, Ze sa ponecha len kazdy n-ty bod, slUZi nastroj
Thin (by skipping points), ktory sa nachadza v paneli Processing Toolbox — Point cloud data
management:

Processing Toolbox 30 (3¢
Wy @ I:-:;I =] T

=)

. Recently used
< 3D Tiles
« Cartography
« Database
& File tools
& GPS
Interpolation
¢ Layer tools
) Mesh
¢ Network analysis
(2 Plots
(&¢ Point cloud conversion
() Point cloud data management
4% Assign projection
%t Build virtual point cloud (VPC)
&% Clip
3% Create COPC
% Information
% Merge
4% Reproject
& Thin (by sampling radius)
| 4% Thin (by skipping points) |
e lile

b__L-h Paint clond evtraction

{ v v v v vwwvwvwvw
1

Po spusteni tohto nastroja sa otvori okno Point Cloud Data Management - Thin (by Skipping
Points), kde treba vyplnit poZzadované parametre a potom kliknut na tlacidlo Run:
e Input layer — vybrat vstupnu vrstvu mrac¢na bodov.
e Number of points to skip — zadat hodnotu, podla ktorej ponechany bude iba kazdy n-ty bod
(napr. 5 pre ponechanie kazdého 5. bodu).
e Filter expression — zadanie podmienky pre vyber vybranej podmnoziny bodov z mracna
bodov (napr. vybrané triedy klasifikacie) (volitelny parameter).
e (Cropping extent — zadanie priestorového rozsahu pre vyber podmnoziny bodov z mracna
bodov (volitelny parameter). Dostupné metddy:
e Calculate from Layer - pouZije sa priestorovy rozsah (bounding box - BBOX) vrstvy
nacitanej v aktudlnom projekte.
e Calculate from Layout Map - pouZije sa priestorovy rozsah nastaveny v ulozenom
mapovom projekte pre tla¢ (layout map item).

e Calculate from Bookmark - pouZije sa priestorovy rozsah z uloZzenej zalozky
nastaveného obsahu mapového okna (bookmark).

e Use Current Map Canvas Extent - pouZije sa nastaveny priestorovy rozsah
mapového okna.

e Draw on Map Canvas - kliknut do mapového okna a nakreslit obdiZnik ohrani¢ujuci
oblast, z ktorej sa vybera body.
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e Do poli¢ka priamo zadat suradnice priestorového ohranicenia v tvare xmin, xmax,
ymin, ymax.

e Thinned (by decimation) — po kliknuti na tlacidlo | - vybrat moZnost Save to File a zadat
nazov, format (LAS, LAZ, VPC) a umiestnenie vystupného suboru.

e Open output file after running algorithm — po oznaceni tohto polic¢ka sa vytvorena vrstva
mracna bodov otvori v projekte.

Q Point Cloud Data Management - Thin (by Skipping Points) X

Parameters Log

" Thin (by skipping points)

Input layer This algorithm creates a thinned version of the

o ) } _ point doud by keeping only every N-th point.
90 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_dip [EPSG:8353] -

Number of points to skip

5 a s

w Advanced Parameters

Filter expression [optional]
dassification = 2 a £
Cropping extent [optional]

Not set By |~

Thinned (by decimation)

C:/DATA/mracno_bodov_teren_thin_points_5.las €&

v Open output file after running algorithm

0% Cancel

Advanced ~ | Run as Batch Process... Close Help

Vstupna vrstva mracna bodov pre triedu ¢. 2 Groud (terén):
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Vysledna zriedena vrstva mrac¢na bodov pre triedu €. 2 Groud (terén) s nastavenym parametrom
Number of points to skip = 5:

Vysledna zriedena vrstva mracna bodov pre triedu €. 2 Groud (terén) s nastavenym parametrom
Number of points to skip = 10:
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16. Zlucenie mracien bodov do jedného suboru

Na zlucenie viacerych suborov mracien bodov do jedného suboru slizi nastroj Merge, ktory sa
nachdadza v paneli Processing Toolbox — Point cloud data management:

Processing Toolbox
¥ a (O 3 R
Q, search...

» (1) Recently used

4 3D Tiles

Cartography

Database

File tools

GPS

Interpolation

Layer tools

Mesh

Network analysis

Plots

Point cloud conversion

Point cloud data management
Assign projection

Build virtual point cloud (VPC)

(v v v v vwwwovww
PDDDDDDDODDDDD

Thin {by sampling radius)
Thin {by skipping points)
Tile

» () Paint cloud extraction

Po spusteni tohto nastroja sa otvori okno Point Cloud Data Management - Merge, kde treba
vyplnit poZzadované parametre a potom kliknut na tlacidlo Run:
e Input layers — vybrat vstupné vrstvy mracien bodov.

Q@ Point Cloud Data Management - Merge
4
Parameters Log Me rge
Input |
BB This algorithm merges multiple point cloud

. . files to a single one.
v | 01_Senica_18_218173_5408968_a_c_jtsk03_bpv_clip [EPSG:8353] Select All
v |01 Senica_18 219400 5412764 a_c jtsk03 bpv_clip [EPSG:8353]
v |01 Senica 18 219450 5412998 a c jtsk03 bpv clip [EPSG:8353] Clear Selection
/|01 Senica_18 219486 5413232 a_c jtsk03_bpv_clip [EPSG:8353]
v | 01_Senica_18_219712_5413474_a_c_jtsk03_bpv_clip [EPSG:8353] Toggle Selection
v |01 Senica_18 219758 5413721 a c jtsk03 bpv_clip [EPSG:8353]
Vo

1_Senica_18_220194_5413469_a_c_jtsk03_bpv_clip [EPSG:8353] Add File(s)..
Add Directory...
0% Cancel
Advanced ~ | | Run as Batch Process... Run Close Help
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Filter expression — zadanie podmienky pre vyber vybranej podmnozZiny bodov z mracna
bodov (napr. vybrané triedy klasifikacie) (volitelny parameter).
Cropping extent — zadanie priestorového rozsahu pre vyber podmnoziny bodov z mracna
bodov (volitelny parameter). Dostupné metdody:
e Calculate from Layer - pouZije sa priestorovy rozsah (bounding box - BBOX) vrstvy
nacitanej v aktualnom projekte.
e Calculate from Layout Map - pouZije sa priestorovy rozsah nastaveny v ulozenom
mapovom projekte pre tlac (layout map item).

e Calculate from Bookmark - pouzije sa priestorovy rozsah z uloZzenej zalozky
nastaveného obsahu mapového okna (bookmark).
e Use Current Map Canvas Extent - pouZije sa nastaveny priestorovy rozsah
mapového okna.
e Draw on Map Canvas - kliknit do mapového okna a nakreslit obdiZnik ohrani¢ujuci
oblast, z ktorej sa vybera body.
e Do poli¢ka priamo zadat suradnice priestorového ohranicenia v tvare xmin, xmax,
ymin, ymax.
Merged — po kliknuti na tlacidlo | -~ vybrat moZnost Save to File a zadat nazov, format (LAS,
LAZ, VPC) a umiestnenie vystupného suboru.
Open output file after running algorithm — po oznaceni tohto poli¢ka sa vytvorena vrstva
mracna bodov otvori v projekte.

Parameters Log ‘ Merge

Input layers This algorithm merges multiple point cloud
files to a single one.

7 inputs selected

v Advanced Parameters

Filter expression [optional]

Cropping extent [optional]

Not set & |~

Merged
C:/DATA/mracno_bodov_merge.las

v Open output file after running algorithm

0% Cance

Advanced ~ |Run as Batch Process... Run Close Help
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Vstupné vrstvy mracien bodov:

Layers =1
sReT-BAO

» v 95 01 Senica 18 220194 5413469 a c jtsi
» v $5 01_Senica_18_219758_5413721 a_c_itsi
» v 95 01_Senica_18_219712_5413474_a_c_jtsl
» v 95 01_Senica_18_219486_5413232_a_c_jtsl
» v 95 01_Senica_18_219450_5412998_a_c_jtsl
v 95 01_Senica_18_219400_5412764_a_c_jts
v ©5 01_Senica_18_218173_5408968_a_c_jts|

Vystupny subor mraé¢na bodov po zltuceni:

Layers 8
s @A®mYo-BAO
* v 95 mracno_bodov_merge

77



17. Vytvorenie vyrezu

Na vytvorenie vyrezu z vrstvy mra¢na bodov podla zvoleného vektorového polygdnu slUzZi nastroj

Clip, ktory sa nachadza v paneli Processing Toolbox — Point cloud data management:

Processing Toolbox 53]
B8 0B ¥ A

Search...

» (D) Recently used
() 3D Tiles
(4 Cartography
() Database
(. File tools
(Y GPS
(2 Interpolation
() Layer tools
(¥ Mesh
4 Network analysis
(2 Plots
(=} Point cloud conversion
(.} Point cloud data management
1 - Assign projection
3% Build virtual point cloud (VPC)
| 3# cip |
4t Create COPC
Information
1 = Merge
1 - Reproject
= Thin {(by sampling radius)

{ v v vvvvvvrvwo~>

- Thin {(by skipping points)
e Tile
» (2 Point cloud extraction

Po spusteni tohto nastroja sa otvori okno Point Cloud Data Management - Clip, kde treba vyplnit

pozadované parametre a potom kliknut na tlacidlo Run:

Input layer — vybrat vstupnu vrstvu mracna bodov.

Clipping polygons — polygénova vrstva, podla ktorej sa bude robit vyrez.

Filter expression — zadanie podmienky pre vyber vybranej podmnoziny bodov z mracna
bodov (napr. vybrané triedy klasifikacie) (volitelny parameter).

Clipped — po kliknuti na tlacidlo | -~ vybrat moZnost Save to File a zadat nazov, format (LAS,
LAZ, VPC) a umiestnenie vystupného suboru.

Open output file after running algorithm — po oznaceni tohto poli¢ka sa vytvorena vrstva
mracna bodov otvori v projekte.
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Q Point Cloud Data Management - Clip

| Parameters Log '

Clip

Input layer

This algorithm dips peint doud with clipping
. N ) ) ‘_ polygons, the resulting point cloud contains
‘ 90 01_Senica_18 219486_5413232_a_c_jtsk03_bpv_clip [EPSG:8353] - | =] points that are inside these polygons.

Clipping polygons

‘ (=] polygon_vyber [EPSG:8353]

w Advanced Parameters

Filter expression [optional]

(€]

Cropping extent [optional]

Not set

| (=[]

Clipped

C:/DATA/mracno_bodov_clip.las

all..

v Open output file after running algorithm

l 0% Cancel

| Advanced | | Run as Batch Process... - | Cose ‘ ‘ Help

Vstupna vrstva mracna bodov a polygon (fialova farba), podla ktorého sa bude robit vyrez:
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Vysledna vrstva mracna bodov po orezani podla hranic polygénu:

18. Vytvorenie dlazdic

Ak data mracien bodov nie su distribuovana priamo vo forme dlazdic, ale napr. ako letové
skenovacie pasy (footprints) s mnozstvom prekrytov medzi sibormi (ako napr. mraénd bodov
poskytované UGKK SR), tak sa vo vieobecnosti odporuéa v pripade takychto vrstiev mracien bodov
najprv z nich vytvorit dlazdice pre dosiahnutie najlepsieho vykonu pre ich dalsSie zobrazenie a
analyzu.

Na vytvorenie dlaZzdic zo vstupnych suborov mracien bodov sluzi ndstroj Tile. Vystupom z tohto
nastroja je mnozina suborov mracien bodov, ktord vznikne rozdelenim vstupnych vrstiev mracien
bodov podla zadefinovanej dlazdicovej schémy.

Pred vytvorenim dlazdic treba skontrolovat ¢i vrstvy mracna bodov maju spravne zadefinovany
suradnicovy systém. Ak nie, tak pre nastavenie suradnicového systému pouZit ndastroj Assign

projection (1. kapitola).
Ndastroj Tile sa nachddza v paneli Processing Toolbox — Point cloud data management:

Pracessing Toolbox
e OB X
Q, search...
» (D) Recently used
P 3D Tiles
» (@ Cartography
» (2 Database
(2 File tools
@ Gps
@ Interpolation
@ Layer tools
(@ Mesh
(@ Network analysis
(@ Plots
(2 Point cloud conversion
(@ Point cloud data management
i@} Assign projection
4% Build virtual point cloud (VPC)
& Clip
4 Create COPC
4% Information
-?,§§' Merge
iéi' Reproject
-ié} Thin (by sampling radius)
€§§' Thin (by skipping points)
Tile 1
» 3 Point cloud extraction
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Po spusteni tohto nastroja sa otvori okno Point Cloud Data Management - Tile, kde treba vyplnit
pozadované parametre a potom kliknut na tlacidlo Run:
e Input layers — vybrat vstupné vrstvy mracien bodov.

Q Point Cloud Dat Management - Tile
Parameters | Log ) Tile
Input layers . - .
This algorithm creates tiles from input data.
v |01_Senica_18 218173 5408968_a_c_jtsk03_bpv_clip [EPSG:8353] Select All
v |01_Senica_18 219400_5412764_a_c_jtsk03_bpv_clip [EPSG:8353]
v |01_Senica_18 219450 5412998_a_c_jtsk03_bpv_clip [EPSG:8353] Clear Selection
v |01 Senica 18 219486 5413232 a c jtsk03_bpv_clip [EPSG:8353]
v |01 _Senica_18 219712 5413474 _a_c_jtsk03_bpv_clip [EPSG:8353] Taggle Selection
v | 01_Senica_18 219758 5413721 _a_c_jtsk03_bpv_clip [EPSG:8353]
v |01_Senica_18 220194 5413469 a c jtsk03 bpv_clip [EPSG:8353] Add File(s)...
Add Directory..

0% Cancel

Advanced - | Run as Batch Process... Run Close Help

e Tile lenght — zadat dizku strany dlazdice.

e Output directory — po kliknuti na tlacidlo | - vybrat moZnost Save to Directory a zadat
vystupny priecinok, kde sa vytvorené dlaZzdice ulozia.

e Open output file after running algorithm — po oznaceni tohto polic¢ka sa vytvorené dlazdice
otvoria v projekte.

Q Point Cloud Data Management - Tile X
»
Parameters Log T| |e
Ninput layers This algorithm creates tiles from input data.

7 inputs selected
ile length
20,000000 a |-

w Advanced Parameters

Assign CRS [optional]

EPSG:8353 - S-JTSK [JTSKO3] / Krovak East Morth v ||
Output directory
C:\DATA\Dlazdice a 5
0% Cancel

Advanced ~ | | Run as Batch Process... Close Help
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Vstupné LAS subory mracien bodov:

Layers an
cAwT H-HEO

* v G5 01 Senica 18 220194 5413469 a ¢ jtsk03 bpv clip

v §5 01 Senica_18_219758 5413721 a_c jtsk03_bpv_clip

v 9% 01_Senica_18_219712_ 5413474 _a_c jtsk03_bpv_clip

V 5 01 Senica 18 219486 5413232 a c jtsk03_bpv_clip
v %
v %
v %

01_Senica_18_219450_5412998_a_c jtsk03_bpv_clip
01_Senica_18_219400 5412764 a _c jtsk03 bpv_clip
01_Senica_18_218173 5408968 a c jtsk03 bpv_clip

PrieCinok s vytvorenymi dlazdicami:

-~

Mazov Datum dpravy Typ Velkost’
D 0-0.las 19. 8. 2024 21:31 Stbor LAS 21735kB
D 0-1.las 19. 8. 2024 21:31 Stbor LAS 38916 kB
D 0-2.las 19. 8. 2024 21:31 Stbor LAS 30 857 kB
D 0-3.las 19. 8. 2024 21:31 Subor LAS 1633 kB
D 1-0.las 19. 8. 2024 21:31 Stbor LAS 23993 kB
D 1-1las 19. 8. 2024 21:31 Stbor LAS 35774 kB
D 1-2las 19. 8. 2024 21:31 Stbor LAS 52128 kB
D 1-3.las 19. 8. 2024 21:31 Stbor LAS 234 kB
D 2-0.las 19. 8. 2024 21:31 Stbor LAS 20311 kB
D 2-1las 19. 8. 2024 21:31 Stbor LAS 32232kB
D 2-2las 19. 8. 2024 21:31 Sdbor LAS 54 288 kB
D 3-0.las 19. 8. 2024 21:31 Stbor LAS 43 096 kB
D 3-1las 19. 8. 2024 21:31 Stbor LAS 55731kB
D 3-2las 19. 8. 2024 21:31 Stbor LAS 52192 kB
D 4-0las 19. 8. 2024 21:31 Stbor LAS 21207 kB
D 4-1las 19. 8. 2024 21:31 Stbor LAS 21450 kB
D 4-2las 19. 8. 2024 21:31 Stbor LAS 22012 kB

Subory su oznacené cCislom stlpca a riadka (stlpec-riadok) vo vytvorenej dlazdicovej schéme.
Cislovanie stipcov je v smeru od zdpadu na vychod a ¢&islovanie riadkov je v smere od juhu na
sever.
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Zobrazenie rozloZenia vytvorenych dlazdic pri priddvani do projektu:

Layers aE
« @ e T o -B AL e e eeae

~ Emsssssssman] S Lo
a2

iad
_i40
NEY]
RER
_i30
NE>]
REE]
izo
13
12
REE!
i1
Li03
io2
_io

G5 0-0

V| [l uncisssified
v M Ground

+ B Low egerrin dlaidica 0-0

v [ Medium Vegetation

v [l High Vegetation -
v [l Building 1
v Il Low Point (Noise) ¥

mmmmm e ——————

Ceke gl ddlR kLg%

Nacitané dlazdice mracien bodov v projekte:

Layers 2%
« @& TV O-BADL

> v $5 a2

v D54

» v 9 40
rv 9532
» S5 31
» 5 3-0
» D5 2-2
» S5 2-1
> v 9520
»
»
»
»
»
»
»
»

LLLLLLLLLLKK s

NVRRRRR
Coo am o
IResida

35 0-0

19. Vytvorenie COPC (Cloud Optimized Point Cloud) indexovych suborov

Pre rychlejsiu a jednoduchsiu pracu so sibormi mracien bodov vo formate LAS a LAZ aplikacia QGIS
pri nacitavani do projektu vytvara tzv. COPC (Cloud Optimized Point Cloud) indexové subory, ktoré
sa automaticky vytvoria v prie€inku s nacitavanymi sibormi mracien bodov a su oznacené ako
.cop.laz. Vytvorené sibory COPC maiju tiez urcitu velkost vzhfadom na velkost zdrojovych suborov,
takZe treba pocitat, Ze tiez zaberu miesto z diskového priestoru pocitaca.

aplikacii chvilu potrva, kym vytvori index COPC pre tieto subory. V takomto pripade je vyhodné pre
vytvorenie indexovanych COPC suborov pouZit nastroj Create COPC, ktory sa nachadza v paneli
Processing Toolbox — Point cloud data management:
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Processing Toolbox &
A O 2 T
Q, search...
» (1) Recently used
(2 3D Tiles
(=} Cartography
() Database
() File tools
() GPs
() Interpolation
(=} Layer toals
(2} Mesh
() Network analysis
() Plots
(&} Point cloud conversion
(2 Point cloud data management

Assign projection
Build virtual point cloud (VPC)
Clip
4% Create COPC |
<.+ Information
: Merge
Reproject
Thin (by sampling radius)
Thin (by skipping points)

£ Tile

» (.} Point cloud extraction

{ v v vvwvwvwvwow

Po spusteni tohto ndstroja sa otvori okno Point Cloud Data Management — Create COPC, kde treba
vyplnit poZzadované parametre a potom kliknut na tlacidlo Run:
e Input layers — vybrat vstupné subory mracien bodov uloZzené pomocou tlacidla Add File(s)
alebo Add Directory pre automatické nacitanie vSetkych siborov z daného priecinka
a potom kliknat na tlacidlo OK:

@ Point Cloud Data Management - Create CO
Parameters Log ’ Create COPC
4 Input layers

This algorithm creates a COPC file for each
nput point doud file.

v C/DATA/Mracno_bodov/01_Senica_18_218173_5408968_a_c_jtsk03_bpv_clip.las Select All

v C:/DATA/Mracno_bodov/01_Senica_18_219231_5412538_a_c_jtsk03_bpv_clip.las

v C/DATA/Mracno_bodov/01_Senica_18_219400_5412764_a_c_jtsk03_bpv_clip.las ear Selection

v C/DATA/Mracno_bodov/01_Senica_18_219450_5412998_a_c_jtsk03_bpv_clip.las Toggle Selection
v C/DATA/Mracno_bodov/01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip.las

v C/DATA/Mracno_bodov/01_Senica_18 219712_5413474_a_c_jtsk03_bpv_clip.las
v C:/DATA/Mracno_bodov/01_Senica_18_219758_5413721_a_c_jtsk03_bpv_clip.las

v C/DATA/Mracno_bodov/01_Senica_18_219840_5414226_a_c_jtsk03_bpv_clip.las
v C/DATA/Mracno_bodov/01_Senica_18_219880_5413971_a_c_jtsk03_bpv_clip.las
v C/DATA/Mracno_bodov/01_Senica_18 220194 _5413469_a_c_jtsk03_bpv_clip.las

0% Cancel

Advanced ~ | Run as Batch Process... Run Close Help

e Output directory — po kliknuti na tlacidlo | - vybrat moZnost Save to Directory a zadat
vystupny priecinok, kde sa vytvorené indexové COPC subory vytvoria. Ak sa toto poli¢ko
necha nevyplnené, tak sa CPC subory vytvoria v priecinku so vstupnymi sibormi mracien
bodov.
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Q Point Cloud Data Management - Create COPC

Parameters Log ’ Create COPC

Input layers This algorithm creates a COPC file for each
input point cloud file.

10 inputs selected

Output directory [optional]

[Skip output]

0% Cancel

Advanced ~ | | Run as Batch Process... Close Help

Priecinok so vstupnymi LAS subormi mracien bodov a k nim vytvorenymi COPC subormi:

Nazov Typ Velkost
D 01_Senica_18_220194_5413469_a_c_jtsk03_bpv_clip.copc.laz Stbor LAZ 48 753 kB
D 01_Senica_18_219880_5413971_a_c_jtsk03_bpv_clip.copc.laz Stbor LAZ 22 449 kB
D 01_Senica_18_219840_5414226_a_c_jtsk03_bpv_clip.copc.laz Stbor LAZ 8337kB
D 01_Senica_18_219758_5413721_a_c_jtsk03_bpv_clip.copc.laz Subor LAZ 55 347 kB
D 01_Senica_18_219712_5413474_a_c_jtsk03_bpv_clip.copc.laz SUbor LAZ 60 800 kB
D 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip.copc.laz SUbor LAZ 48 862 kB
D 01_Senica_18_219450_5412998_a_c_jtsk03_bpv_clip.copc.laz SUbor LAZ 32 318kB
D 01_Senica_18_219400_5412764_a_c_jtsk03_bpv_clip.copc.laz Stbor LAZ 12 468 kB
D 01_Senica_18_219231_5412538_a_c_jtsk03_bpv_clip.copc.laz Stbor LAZ 777 kB
D 01_Senica_18_218173_5408968_a_c_jtsk03_bpv_clip.copc.laz Stbor LAZ 16 631kB
D 01_Senica_18_220194_5413469_a_c_jtsk03_bpv_clip.lasx Stbor LASX 93 kB
D 01_Senica_18_219880_5413971_a_c_jtsk03_bpv_clip.lasx Stbor LASX 27 kB
D 01_Senica_18_219840_5414226_a_c_jtsk03_bpv_clip.lasx Stbor LASX 35kB
D 01_Senica_18_219758_5413721_a_c_jtsk03_bpv_clip.lasx Stbor LASX 79 kB
D 01_Senica_18_219712_5413474_a_c_jtsk03_bpv_clip.lasx Subor LASX 91 kB
D 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip.lasx SUbor LASX 85 kB
D 01_Senica_18_219450_5412998_a_c_jtsk03_bpv_clip.lasx SUbor LASX 102 kB
D 01_Senica_18_219400_5412764_a_c_jtsk03_bpv_clip.lasx SUbor LASX 19kB
D 01_Senica_18_219231_5412538_a_c_jtsk03_bpv_clip.lasx SUbor LASX 13 kB
D 01_Senica_18_218173_5408968_a_c_jtsk03_bpv_clip.lasx Stbor LASX 39kB
D 01_Senica_18_220194_5413469_a_c_jtsk03_bpv_clip.las Stbor LAS 264 814 kB
D 01_Senica_18_219880_5413971_a_c_jtsk03_bpv_clip.las Stbor LAS 128 686 kB
D 01_Senica_18_219840_5414226_a_c_jtsk03_bpv_clip.las Stbor LAS 43 218 kB
D 01_Senica_18_219758_5413721_a_c_jtsk03_bpv _clip.las Stbor LAS 300 189 kB
D 01_Senica_18_219712_5413474_a_c_jtsk03_bpv_clip.las Subor LAS 317 991 kB
D 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip.las Subor LAS 257 132 kB
D 01_Senica_18_219450_5412998_a_c_jtsk03_bpv_clip.las SUbor LAS 193 186 kB
D 01_Senica_18_219400_5412764_a_c_jtsk03_bpv_clip.las Subor LAS 77 302 kB
D 01_Senica_18_219231_5412538_a_c_jtsk03_bpv_clip.las Subor LAS 5966 kB
D 01_Senica_18_218173_5408968_a_c_jtsk03_bpv_clip.las Subor LAS 101 256 kB
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Po vytvoreni COPC indexovych suborov je mozné subory LAS alebo LAZ jednoducho a rychlo
nacitat do projektu.
Do projektu je mozné pridat namiesto zdrojovych LAS ¢i LAS suborov aj vytvorené COPC subory:

Layers 5]
v B & TE-FAD
PV Qo 01 Senica 18 220194 5413469 a c jtsk03 bpv clip
b Qo 01_Senica_18 219758 5413721_a_c_jtsk03_bpv_clip
[ Qo 01_Senica_18 219712 5413474 _a_c_jtsk03_bpv_clip
b Qo 01_Senica_18 219486_5413232_a_c_jtsk03_bpv_clip
[ Qo 01_Senica_18 219450_5412998_a_c_jtsk03_bpv_clip
4 —
4 —

R ) R ) R ) )

v $5 01_Senica 18 219400 5412764 a c jtsk03 bpv _clip
V| 5 01_Senica 18 218173 5408968 a _c_jtsk03 bpv_clip

Pridanym vrstvam COPC suborov potom treba este skontrolovat a nastavit spravny stradnicovy
systém podla postupu uvedeného v 1. kapitole.

20. Vytvorenie vrstvy mracna bodov vo formate VPC (Virtual Point Cloud)

Pre pracu s objemovo a priestorovo vacsimi vrstvami mracien bodov je vyhodné je pouzit mra¢no
bodov vo formate VPC (Virtual Point Cloud), ktory umoZnuju spojit a pracovat naraz s takymito
vrstvami mracien bodov bez nutnosti ich zli¢enia do jedného velkého suboru alebo ich rozdelenia
na dlazdice.

Subor VPC je v podstate jednoduchy subor JSON s priponou .vpc, ktory obsahuje odkazy na skutocné
datové subory (napr. subory .LAS, .LAZ alebo .COPC) a dalSie metadata extrahované zo suborov.
Softvéry a nastroje podporujiuce pracu s VPC subormi potom spracovavaju celd mnozinu Udajov
zdrojovych suborov mracien bodov ako jedinu vrstvu.

Pred vytvorenim dlazdic treba skontrolovat ¢i vrstvy mracna bodov maju spravne zadefinovany

suradnicovy systém. Ak nie, tak pre nastavenie suradnicového systému pouZit ndastroj Assign
projection (1. kapitola).

Na vytvorenie vrstvy mracna bodov vo formate VPC slUzi nastroj Build virtual point cloud (VPC), ktory
sa nachadza v paneli Processing Toolbox — Point cloud data management:
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Processing Toolbox &
#Wea OE %,
Q, Ssearch...
» (L) Recently used
(2 3D Tiles
(& Cartography
() Database
(2 File tools
@ GPS
(2 Interpolation
(& Layer tools
(& Mesh
() Network analysis
(2} Plots
(&} Point cloud conversion
(2} Point cloud data management

4% Assign projection
| 4% Build virtual point cloud (VPC) |
* Clip
% Create COPC
© Information
Merge
* Reproject
“ Thin (by sampling radius)
Thin (by skipping points)

£ Tile

r (&) Point cloud extraction

{ vy v v v vvvvyv~v o~

Po spusteni tohto nastroja sa otvori okno Point Cloud Data Management — Build Virtual Point Cloud
(VPC), kde treba vyplnit poZzadované parametre a potom kliknut na tlacidlo Run:
e Input layers — vybrat vstupné vrstvy mracien bodov ulozené a potom kliknat na tlacidlo OK:

(2 Point Cloud Data Management - Build Virtual Point Cloud (VPC)
» - - -
Parameters | Log Build virtual point cloud
-d Input layers (VPC)
Il This algorith tes a virtual point cloud
V|01 Senica 18 218173 5408968 a c jisk03 bpv clip Select Al from it data, e
v 01_Senica_18_219231 5412538 a_c_jtsk03_bpv_clip -
v [§01_Senica_18_219400_5412764_a_c_jtsk03_bpv_clip Clear Seledtion
v |01_Senica_18_219450_5412998_a_c_jtsk03_bpv_clip Toggle Selection
v |01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip
v |01 _Senica_18_219712_5413474_a_c_jtsk03_bpv_clip Add File(s)...
v |01 _Senica_18_219758_5413721_a_c_jtsk03_bpv_clip
v [§01_Senica_18_219840_5414226_a_c_jtsk03_bpv_clip Add Directory...
v |01 _Senica_18_219880_5413971_a_c_jtsk03_bpv_clip
L 01_Senica_18_220194_5413469_a_c_jtsk03_bpv_clip
0% Cancel
Advanced ~ | | Run as Batch Process... Run Close Help

e Calculate boundaty polygons — po oznaceni policka sa zobrazia presné hranice vrstiev
namiesto len ich pravouhlého priestorového ohranicenia (BBOX).

e Calculate statistics — oznacenie policka pomdze aplikacii lepsie pochopit rozsahy hodnot
réznych atributov vstupnych vrstiev mracien bodov.

e Build overview point cloud — po oznaceni policka sa vygeneruje jedna zjednodusend
,prehladova” vrstva mracna bodov vo forme COPC suboru, ktora sa uloZi v prie¢inku ved|a
suboru VPC.
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e Virtual point cloud — po kliknuti na tlacidlo [ vybrat moZnost Save to File a zadat nazov,
format (VPC files) a umiestnenie vystupného suboru.

e Open output file after running algorithm — po oznaceni tohto poli¢ka sa vytvorend vrstva
mracna bodov vo formate VPC otvori v projekte.

@ Point Cloud Data Management - Build Virtual Point Cloud (VPC) X
> - - .
| Parameters | Log Build virtual point cloud
Input layers (VPC)
IID inputs selected ‘ |_ This algorithm creates a virtual point cloud

from input data.
v Calculate boundary polygons

L Calo s S

V' Build overview point cloud

Virtual point cloud

C:/DATA/VPC/mracno_bodov VPC.vpc L x| ‘ | |

v Open output file after running algorithm

[ 0% ] Cancel

| Advanced ~ | ‘ Run as Batch F'mcess.... I Run || Close | ‘ Help

Vstupné vrstvy mracien bodov:

» v 95 01 Senica 18 220194 5413469 a c jtsk03 bpv clip
» [V 95 01_Senica_18 219880 5413971 a_c jtsk03_bpv_clip
» [V 95 01_Senica_18_219840_5414226_a_c_jtsk03_bpv_clip
» 'V 95 01_Senica_18 219758 5413721 a_c jtsk03 _bpv_clip
» [V 95 01_Senica_18_219712_5413474_a_c_jtsk03_bpv_clip
» W 95 01_Senica_18 219486 5413232 a_c jtsk03 bpv_clip
13
4 _
4 _
4 -

v $5 01_Senica_18_219450_5412998 a_c_jtsk03_bpv_clip
v §5 01_Senica_18 219400 5412764 a c jtsk03_bpv_clip
v $5 01_Senica_18_219231_5412538 a_c_jtsk03_bpv_clip
v ©5 01_Senica_18_218173_5408968_a_c_jtsk03_bpv_clip

88



Vysledna vrstva vo formate VPC:

v v 95 MB VPC
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Ak vstupné vrstvy mracien bodov pre vytvorenie VPC nie su subory vo formate COPC, tak QGIS v
sucasnosti zobrazi iba ich hranice v 2D a 3D zobrazeniach. Nastroje pre spracovanie VPC suborov ale
budu fungovat. Ak je potrebné v projekte vo vrstve VPC zobrazit priamo body z vrstiev mracien

bodov, tak je potrebné pre vytvorenie VPC pouzit COPC indexové subory. Ako COPC subory vytvorit
je uvedené v 19. kapitole.

VPC pracuje aj so vstupnymi vrstvami mracien bodov, ktoré nie su dlazdicové napriklad v pripadoch
ak su data distribuované ako letové skenovacie pasy (footprints) s mnozstvom prekrytov medzi
stibormi (ako napr. mra¢na bodov poskytované UGKK SR). Aj ked QGIS zvldda dobre pracu aj
s takymito vrstvami mracien bodov, tak sa vo vSeobecnosti odporuca v pripade takychto vrstiev

mracien bodov najprv z nich vytvorit dlazdice pomocou nastroja Tile (18. kapitola) pre dosiahnutie
najlepSieho vykonu pre ich dalSie zobrazenie a analyzu.
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21. Vytvorenie rastra z mracna bodov metédou IDW

Nastroj Export to raster exportuje data mraéna bodov do 2D rastrovej mriezky, pricom bunkam
rastra zapisuje hodnoty podla zvoleného atribUtu pomocou interpolacnej metédy pouZita IDW

(inverse distance weighting). Tento ndstroj sa nachadza v paneli Processing Toolbox — Point cloud

conversion:

Processing Toolbox 3]
we e %
Search...
(Y) Recently used
L 3D Tiles
! Cartography
(! Database
! File tools
(2 GPS
¢ Interpolation
¢ Layer tools
2} Mesh
! Network analysis
L Plots
! Point cloud conversion
4% Convert format
| 4.F Export to raster |
7.0 Export to raster {using triangulation)
4% Export to vector
Point cloud data management

{ vy vy v v v vvvwowvow

-
£

Po spusteni ndstroja Export to raster sa otvori okno Point Cloud Conversion - Export to Raster, kde

treba vyplnit poZzadované parametre a potom kliknat na tlacidlo Run:

Input layer — vybrat vstupnu vrstvu mrac¢na bodov.

Attribute — vybrat atribat, podla ktorého hodn6t sa raster vytvori.

Resolution of the density raster — zadat hodnotu velkosti bunky vystupného rastra.

Filter expression — zadanie podmienky pre vyber vybranej podmnoziny bodov z mrac¢na

bodov (napr. vybrané triedy klasifikacie) (volitelny parameter).

Cropping extent — zadanie priestorového rozsahu pre vyber podmnoziny bodov z mra¢na

bodov (volitelny parameter). Dostupné metddy:

Calculate from Layer - pouZije sa priestorovy rozsah (bounding box - BBOX) vrstvy
nacitanej v aktudlnom projekte.

Calculate from Layout Map - pouzZije sa priestorovy rozsah nastaveny v ulozenom
mapovom projekte pre tlac (layout map item).

Calculate from Bookmark - pouzije sa priestorovy rozsah zuloZenej zalozky
nastaveného obsahu mapového okna (bookmark).

Use Current Map Canvas Extent - pouZzije sa nastaveny priestorovy rozsah mapového
okna.

Draw on Map Canvas - klikniit do mapového okna a nakreslit obdiZnik ohrani¢ujdici
oblast, z ktorej sa vyberu body.
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= Do poli¢ka priamo zadat suradnice priestorového ohranicenia v tvare xmin, xmax,
ymin, ymax.
e Exported — po kliknuti na tlacidlo |- vybrat moZnost Save to File a zadat nazov
a umiestnenie vystupného rastra vo formate GeoTIFF.
e Open output file after running algorithm — po oznaceni tohto poli¢ka sa vytvorena rastrova
vrstva otvori v projekte.

Ak je potrebné vytvorit raster z viacerych LAS alebo LAZ suborov mrac¢na bodov, tak ich treba najprv
spojit do jedného stboru pomocou nastroja Merge (16. kapitola) alebo v pripade mra¢na bodov
z vacsieho Gzemia z nich vytvorit dlazdice pomocou nastroja Tile (18. kapitola). Potom pre kazdu
vytvorenu dlazdice vyexportovat raster a nakoniec vsetky rastre spojit pomocou nastroja Merge,
ktory sa nachadza v paneli Raster — Miscellaneous (viac informdcii v Ndvode na pracu s DMR v QGIS

v kapitole €. 24 Spojenie rastrov DMR).

Vyhodné je pouzit mraéno bodov vo formate VPC (Virtual Point Cloud), ktory umozZiuje pracu
s objemovo a priestorovo vacsimi subormi mracien bodov bez nutnosti ich zli¢enia do jedného
velkého suboru alebo rozdelenia na dlaZdice. Postup ako vytvorit vrstvu mra¢na bodov vo formate
VPC je uvedeny v 20. kapitole.

Nastroj Export to raster je mozné pouzit napr. na tvorbu digitdlneho modelu reliéfu (DMR) alebo
rastra plochy vegetacie. Na tvorbu digitdlneho modelu povrchu (DMP) tento nastroj nie je prilis
vhodny vzhladom na pouZitu interpolacnd metddu, ktora interpoluje vysky objektov ako napr.
elektrické vedenia, vyssie budovy Ci vegetacia vzhladom na okolité body z mra¢na bodov, takzZe ich
vyska vo vytvorenom DMP potom nemusi Uplne zodpovedat skutoc¢nosti.

Raster DMR

Pre vytvorenie rastra digitdlneho modelu reliéfu (terénu) podla hodnét atributu Z (vySka bodov) len
z bodov triedy €. 2 Ground (terén) treba v nastroji Export to raster v policku Attribute vybrat atribut
Z a do policka Filter expression zadat podmienku Classification = 2:
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Q Paint Cloud Conversion - Export to Raster X

‘ Parameters Log EXpOI“t to raster

Input layer This algorithm exports point cloud data to a 2D
] raster grid having cell size of given resolution,
writing values from the specified attribute.

I 96 mracno_bodov_merge [EPSG:8353] -

Attribute

| 1237 - |

Resolution of the density raster

| 0,500000 L x| ‘: |

Tile size for parallel runs

| 1000 2]

w Advanced Parameters

Filter expression [optional]
Classification = 2 a £
Cropping extent [optional]

-563154.8000,-562264.8900,-1207973.1100,-1207356.6200 [EPSG:83s3] €1 | | B3 |+

X origin of a tile for parallel runs [optional]

| Not set 2l

Y origin of a tile for parallel runs [optional]

‘.Notset |:‘

Exported
C:/DATA/dmr_idw.tif €« | | ..‘_.

v Open output file after running algorithm

[ 0% I Cancel

[ Advanced '1 [Run as Batch Process... Close | | Help

Vstupnad vrstva mracna bodov — body z triedy €. 2 Ground (terén):
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Vytvoreny raster DMR:

v v = dmridw
Band 1: idw (Gray)

. 181,559998

. 160,580002

V oblastiach, kde nebolo naskenované mracno bodov (napr. vodné plochy, plochy pod budovami a
vegetdciou) vzniknd po vyexportovani rastra prazdne miesta (diery) a rastrové bunky v tychto
miestach ziskaju hodnoty ,,NoData“.

Tieto diery v rastri moZno odstranit pouZitim nastroja Fill NoData, ktory doplni hodnoty pre
prazdne bunky rastra interpolaciou z okolitych hodnét buniek pomocou metédy IDW (inverse
distance weighting).

Nastroj Fill NoData sa nachadza v paneli Raster — Analysis:

Plugins Vector HENES

@’ Q ;.D ¥ Raster Calculator...

Database Web Mesh Processing Help

O m B MO ™

Analysis

2 Projections
- Miscellaneous
Extraction
Conversion

3% Align Rasters...

v

-

;h Aspect...
Fill NoData...

E Grid (Moving Average)...

[, Grid (Data Metrics)...

H Grid (Inverse Distance to a Power)...

H Grid (Nearest Neighbor)...

@ Hillshade...

I’I Near Black...

IG Proximity (Raster Distance)...

ﬁ Roughness...

W Sieve...

;ﬁ Slope...
& Topographic Position Index (TPI)...
;ﬁ Terrain Ruggedness Index (TRI)...
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Po spusteni nastroja treba vyplnit pozadované parametre a kliknat na tlacidlo Run:

Input layer — vybrat vstupny raster.

Band number — vybrat pasmo rastra, na ktorom sa algoritmus na Gpravu hodn6t NoData
spusti.

Maximum distance (in pixels) to search out for values to interpolate — zadat maximalnu
vzdialenost (v pixeloch) na vyhladanie platnych pixelov, ktoré budu pouZité pri interpolacii
— pre automaticky vypocet polomeru vyhladavania zadat hodnotu 0.

Number of smoothing iterations to run after the interpolation — zadat pocet iteracii
vyhladzovania vysledkov interpolacie.

Filled — po kliknuti na tladidlo | - vybrat moZnost Save to File a zadat nazov, format a
umiestnenie vystupného suboru.
Open output file after running algorithm — po oznaceni tohto poli¢ka sa vytvoreny raster
otvori v projekte.

(R Raster analysis - Fill NoData

Parameters Log

Input layer

=" dmr_idw [EPSG:8353] -
Band number

Band 1: idw (Gray) =

Maximum distance (in pixels) to search out for values to interpolate

Number of smoothing iterations to run after the interpolation

0

Validity mask [optional]

¥ Advanced Parameters
Additional creation options [optional]

Profile -

Name Value

i || = Validate Help

Additional command-line parameters [optional]

Filled
C:/DATA/dmr_idw_bezDier.tif a e

v Open output file after running algorithm

0% Cancel

Advanced - Run as Batch Process... Run Close Help
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Vytvoreny raster DMR bez dier pomocou nastroja Fill NoData:

~ v ¥ dmr_idw_bezDier
Band 1 (Gray)
181,559998

. 160,559998

Ako posledny krok je potrebné raster DMR bez dier vytvoreny pomocou nastroja Fill NoData eSte
orezat presne podla priestorového rozsahu zdrojového mrac¢na bodov pouzitého na vytvorenie
DMR, aby bola zachovana pévodna plocha Uzemia podla vstupného mra¢na bodov bez skreslenych
okrajovych hodnét rastra DMR doplnenych interpolaciou.

Porovnanie priestorového rozsahu vrstvy zdrojového mrac¢na bodov a vytvoreného rastra DMR bez
dier pomocou ndéstroja Fill NoData:

~ V| 9 mracno_bodov_merge
[ Undlassified
v! [l Ground
B Low Vegetation
| Medium Vegetation
. High Vegetation
M suilding
B Low Point (Noise)
Water
. Bridge Deck
B High Noise
~ |V ¥ dmr_idw_bezDier
Band 1 (Gray)
I 181,559998

. 160,559998

Raster DMR je mozné orezat pomocou polygénu hranice vrstvy mracna bodov, vytvoreného
pomocou nastroja Boundary (14. kapitola), alebo podla zvolenej vektorovej polygénovej vrstvy,
podla ktorej bolo na za¢iatku mracno bodov orezané.
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Polygdn hranice vrstvy mra¢na bodov, vytvoreného pomocou nastroja Boundary:

V polygdnovej vrstve je este potrebné odstranit dier na miestach, kde neboli dostupné Ziadne
body mracna bodov. Je na to moZné poufZit nastroj Delete holes, ktory sa nachadza v paneli
Processing Toolbox — Vector geometry:

Processing Toolbox ()
e 0B RN

Q

» (2 Vector general -

~ (@ Vector geometry
mm Add geometry attributes
Affine transform
Aggregate
Boundary
Bounding boxes
[P Buffer
= Centroids
SY Collect geometries
i Concave hull
Convert geometry type
Convert to curved geometries
' Convex hull
Create layer from extent
Create layer from point
Create wedge buffers

10N
Delete holes I

Density by count
Densify by interval

Po spusteni toho nastroja sa objavi okno, kde treba vyplnit poZadované parametre a potom
kliknat na tlacidlo Run:

Input layer - vybrat vstupnu polygdnovu vrstvu, z ktorej treba odstranit diery.

Remmove holes with area less than — podla zadanej hodnoty sa odstrania iba diery s
plochou mensou ako tato zadana hodnota. Pri hodnote 0,0 sa odstrania vSetky diery.
Cleaned - zvolit mozZnost Save to File... a zadat nazov, format, umiestnenie vystupnej
polygdnovej vrstvy.
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Q Vector Geometry - Delete Holes

Parameters Log

Input layer
(29 mracno_bodov_merge_hranica [EPSG:8353]

T RN

Selected features only

Remove holes with area less than

0,000000

Cleaned

C:/DATA/mracno_bodov_merge_hranica_bezDier.gpkg

v Open output file after running algorithm

Advanced ~ | Run as Batch Process...

Polygdn hranice vrstvy mracna bodov po odstraneni dier:

Delete holes

This algorithm takes a polygon layer and
removes holes in polygons. It creates a new
vector layer in which polygons with holes
have been replaced by polygons with only
their external ring. Attributes are not
modified.

An optional minimum area parameter allows
removing only holes which are smaller than a
specified area threshold. Leaving this
parameter as 0.0 results in all holes being
removed.

Cancel

Close Help

Na orezanie rastra DMR podla polygénovej vrstvy je moZzné pouZit nastroj Clip raster by mask
layer, ktory sa nachadza v paneli Raster — Extraction. Po spusteni toho ndstroja sa objavi okno,
kde treba vyplnit poZzadované parametre a potom kliknut na tladidlo Run:

e Input layer - vybrat vstupny DMR.

e Mask layer - vybrat vektorovu vrstvu, podla ktorej sa vytvori vyrez z DMR.

e Source CRS — vybrat suradnicovy systém vstupného rastra.

e Target CRS — vybrat stradnicovy systém vystupného rastra.

e Match the extent of the clipped raster to the extent of the mask layer — oznacit policko.

e C(Clipped (mask) - zvolit moznost Save to File... a zadat nazov, format, umiestnenie

vystupného rastra.



(2 Raster Extraction - Clip Raster by Mask Layer

Parameters = Log

Input layer

| " dmi_idw_bezDier [EPSG:8353)

Mask layer

| 5 mracno_bodov_merge_hranica_bezDier [EPSG:8353]

A L

[ Selected features only

Source CRS [optional]

| EPSG:8353 - S-TTSK [JTSK03] / Krovak East North

-]

Target CRS [optional]

| EPSG:8353 - S-JTSK [JTSK03] / Krovak East North

-]

Target extent [optional]

[Nt set
Assign a specified NoData value to output bands [optional]

J (sl

| Not set

Create an output alpha band

v Match the extent of the clipped raster to the extent of the mask layer

|| Keep resolution of input raster
| Set output file resolution
X Resolution to output bands [optional]

| Not set

Y Resolution to output bands [optional]

| Not set

p Advanced Parameters

Clipped (mask)

|C:;'DATNdmr_idw_ﬁnaLtiF

v Open output file after running algorithm

4

[ 0%

I Cancel

l Advanced '] lRun as Batch Pm]

Run I l Close l [ Help

Finalny raster DMR po orezani podla polygdnu hranice zdrojovej vrstvy mracna bodov:
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Porovnanie s priestorovym rozsahom vrstvy zdrojového mracna bodov:

Raster plochy vegetacie
Pre vytvorenie rastra plochy vegetacie pre triedy ¢. 3 Low Vegetation (nizka vegetacia), 4 Medium

Vegetation (stredna vegetdcia) a 5 High Vegetation (vysoka vegetdcia) treba v nastroji Export to
raster v poli¢ku Attribute vybrat atribut Classification a do policka Filter expression zadat podmienku
Classification = 3 OR Classification = 4 OR Classification = 5:

Q Point Cloud Conversion - Export to Raster

. »
Parameters Log EXpOI't to raster

This algorithm exports point doud data to a 2D
raster grid having cell size of given resolution,
M ‘ writing values from the spedified attribute.

Input layer
[ Q5 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip [EPSG:8353]

Attribute

[ 123 Classification

Resolution of the density raster

| 0,500000

Tile size for parallel runs

1000

w Advanced Parameters

Filter expression [optional]
Jassification = 3 OR assification = 4 OR Classification = 5 J €

Cropping extent [optional]
Not set J ﬁ [v

X origin of a tile for parallel runs [optional]

l Not set

Y origin of a tile for parallel runs [optional]

| Not set -
Exported
.C:IDATA[rasteLvegemda.nF [—_
| V| Open output file after running algorithm -
l 0% 1 Cancel
l Advanced -~ I lRun as Batch Process... I Run I l Close 1 l Help
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Vstupnad vrstva mracna bodov — body z tried vegetacie:

Vysledny raster zobrazujuci plochu pokrytu triedami vegetdcie z mrac¢na bodov v priestorovom
rozliSeni 0,5 m:

v V| 3 raster vegetacia
Band 1: idw (Gray)
5
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Raster intenzity
Pre vytvorenie rastra, zobrazujuceho priebeh hodno6t atributu intenzita odrazeného laserového luca

treba v ndstroji Export to raster v poli¢ku Attribute vybrat atribGt Intensity:

Q Point Cloud Conversion - Export to Raster X
»
Parameters | Log | Export to raster
Input layer = This algorithm exports point cloud data to a 2D

. ] ‘ raster grid having cell size of given resolution,

[ 5 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip [EPSG:8353] writing values from the specified attribute.

Attribute

[ 123 Intensity e |
Resolution of the density raster

[ 0,500000 E I

Tile size for parallel runs.

[ 1090 [+]

w Advanced Parameters

Filter expression [optional]

I |

Cropping extent [optional]

INntset ‘

X origin of a tile for parallel runs [optional]

[ ot set <]

Y origin of a tile for parallel runs [optional]

[Nntset ‘ﬂ

Exported | |
E{DATNraier _intenzita. tif ] E

I Open output file after running algorithm

1

[ 0% 1 Cancel

[ Advanced 'l [Run as Batch Process... I Run I [ Close ] [ Help

A (LA M« PN M AR
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Vysledny raster zobrazujuci priebeh hodn6t atribatu intenzita:

v V & raster intenzita
Band 1: idw (Gray)

l 58 529,847656

21. Vytvorenie rastra z mracna bodov metdédou TIN

Nastroj Export to raster (using triangulation) exportuje data mra¢na bodov do 2D rastrovej mriezky
pomocou trianguldcie bodov pouzitim interpolac¢nej metddy TIN (Triangulated Irregular Network).
Na vystupe je mozné ziskat napr. digitalny model reliéfu (DMR). Tento nastroj sa nachadza v paneli
Processing Toolbox — Point cloud conversion:

Processing Toolbox T
= a OB AN

Q, Search...

@ Recently used

& 3D Tiles

() Cartography

() Database

() File tools

@ aps

(2 Interpolation

() Layer tools

() Mesh

() Network analysis

@ Plots

() Point cloud conversion
# Convert format

Export to raster
Export to raster {(using triangulation)

Export to vector
» (2 Point cloud data management

4 * v w w w w w w ¥ ¥ ¥

Po spusteni tohto nastroja sa otvori okno Point Cloud Conversion - Export to Raster, kde treba vyplnit
pozadované parametre a potom kliknut na tlacidlo Run:

e Input layer — vybrat vstupnu vrstvu mra¢na bodov.

e Resolution of the density raster — zadat hodnotu velkosti bunky vystupného rastra.

e Filter expression — zadanie podmienky pre vyber vybranej podmnoZiny bodov z mra¢na

bodov (napr. vybrané triedy klasifikacie) (volitelny parameter).
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e (Cropping extent — zadanie priestorového rozsahu pre vyber podmnoziny bodov z mracna
bodov (volitelny parameter). Dostupné metddy:
e Calculate from Layer - pouzije sa priestorovy rozsah (bounding box - BBOX) vrstvy
nacitanej v aktualnom projekte.
e Calculate from Layout Map - pouZije sa priestorovy rozsah nastaveny v uloZzenom
mapovom projekte pre tlac (layout map item).

e C(Calculate from Bookmark - pouZije sa priestorovy rozsah zulozenej zalozky
nastaveného obsahu mapového okna (bookmark).

e Use Current Map Canvas Extent - pouZzije sa nastaveny priestorovy rozsah mapového
okna.

e Draw on Map Canvas - kliknut do mapového okna a nakreslit obdiZnik ohrani¢ujuci
oblast, z ktorej sa vyberu body.

e Do policka priamo zadat suradnice priestorového ohranicenia v tvare xmin, xmax,
ymin, ymax.

e Exported — po kliknuti na tladidlo ' - vybrat moZnost Save to File a zadat nazov
a umiestnenie vystupného rastra vo formate GeoTIFF.

e Open output file after running algorithm — po oznaceni tohto policka sa vytvorena rastrova
vrstva otvori v projekte.

Ak je potrebné vytvorit raster z viacerych LAS alebo LAZ suborov mrac¢na bodov, tak ich treba najprv
spojit do jedného suboru pomocou nastroja Merge (16. kapitola) alebo v pripade mra¢na bodov
z vacsieho Gzemia z nich vytvorit dlazdice pomocou nastroja Tile (18. kapitola). Potom pre kazdu
vytvorenu dlazdice vyexportovat raster a nakoniec vsetky rastre spojit pomocou nastroja Merge,
ktory sa nachadza v paneli Raster — Miscellaneous (viac informdcii v Ndvode na pracu s DMR v QGIS

v kapitole ¢. 24 Spojenie rastrov DMR).

Vyhodné je pouzit mraéno bodov vo formate VPC (Virtual Point Cloud), ktory umozruje pracu
s objemovo a priestorovo vacsimi subormi mracien bodov bez nutnosti ich zli¢enia do jedného
velkého suboru alebo rozdelenia na dlaZdice. Postup ako vytvorit vrstvu mra¢na bodov vo formate
VPC je uvedeny v 20. kapitole.

Raster DMR

Pre vytvorenie rastra digitalneho modelu reliéfu (terénu) podla hodn6t atributu Z (vyska bodov) len
z bodov triedy €. 2 Ground (terén) treba v nastroji Export to raster (using triangulation) do policka
Filter expression zadat podmienku Classification = 2:
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Q Paint Cloud Conversion - Export to Raster (Using Triangulation)

| Parameters | Log Export to raster (using
triangulation)

Input layer
I 5 01_Senica_18_219486_5413232_a_c_jtsk03_bpv_clip [EPSG:8353]

- = This algorithm exports point doud data to a 2D
raster grid using a triangulation of points and
then interpolating cell values from triangles.

Resolution of the density raster
| 0,500000 [2]

Tile size for parallel runs

| 1000 |:|

w Advanced Parameters

Filter expression [optional]

Classification = 2 a| e

Cropping extent [optional]

-563154.7200,-562264.9200,-1207973.0500,-1207381.5100 [EPSG:8353] L >] ﬁ ™

X origin of a tile for parallel runs [optional]

-

[ Mot set &

Y origin of a tile for parallel runs [optional]

| Mot set

Exported (using triangulation)
C:/DATA/dmr_tin.tif a } [_.,

v Open output file after running algorithm

[ 0% | Cancel

I Advanced 'I [Run as Batch Process... I Run I‘ Close I ‘ Help

Vstupnad vrstva mracna bodov — body z triedy €. 2 Ground (terén):
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Vytvoreny raster DMR:

vV ** dmr tin

Band 1: faceraster (Gray)

I 181,619069
l 160,544474
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