POINT CLOUD SECTION WITH
CLOUDCOMPARE
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CloudCompare"?

TASKS TO DO !
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« Use GUI (Graphical User Interface) and CLI +\
(Command Line inferface) of open-source
CloudCompare (CC)
hitps://www.danielgm.net/cc/

« Horizontal and vertical section of a point cloud



https://www.danielgm.net/cc/

LOAD A POINT CLOUD INTO CC

 Download lidar.txt from OsGeolabBp’s github:
https://qithub.com/OSGeolabBp/tutorials/blob/ma
ster/english/data processing/lessons/code/lidar.txt

 Load into CloudCompare



https://github.com/OSGeoLabBp/tutorials/blob/master/english/data_processing/lessons/code/lidar.txt

LOAD A POINT CLOUD INTO CC

There are 3
columns in the
file (Easting,
Northing,
Elevation),
separated by
comma

Map
projectione

(@ Open Ascii File

Filename: |E : foktatas /geodeziai_a f2022pdoud_section flidar 1. txt

Here are the first lines of this file. Choose an attribute for each column (one doud at a time):

1 2 3

j_,_X,_, coord. X v | I¥ coord. ¥ v 1% coord. Z -
548025.89 5129282.50 1008.79
543026.41 5129284.81 1009.49
548026.81 5129270.56 1005.94
548027.89 512927527 1007.15
548029.48 5120282.28 1000.18
548031.57 5129291.52 1011.97
548032.73 5129290.76 1012.10
548031.22 5129283.80 1010.00
548029.12 5120274.43 1007.33
548026.14 5126251.21 559.41
543028.18 5129260.64 1003.41
548029.23 5129265.34 1005.09
548029.77 5129267.71 1005.71
548030.33 5120270.08 1006.16
548032.97 5129281.76 1009.69

w

Separator (ASCII code: 44) | whitespace - M:
Skip lines extract scalar field names from first line
Max number of points per doud | 2000.00 Milion =

use comma as decimal character

o

Show labels in 2D

Cancel




LOAD A POINT CLOUD INTO CC

« Shift
coordinates
to avoid big
numtbers

Altalinos és Fel »dézia Tanszék

I Global shift/scale

Coordinates are too big (original precision may be lost)! ?

Do you wish to translate/rescale the entity?

shiftiecale information & stored and used fo resfore the origing/ coordinaies at export time

Point in original
coordinate system (on disk)

¥ = 548025.890000
y = 5129282.500000
Z = 1008.730000

Preserve global shift on save

Suggested
+ Shift |-548000.00 g
|-5129200.00 g
0.00 3
X Scale |1,00000000 :

Point in local
coordinate system

x = 25,8900
y = 82,5000
z = 1008.7900

Yes to Al Mo




LOAD A POINT CLOUD INTO CC

* Top view of the
oint cloud

Check out
number of points
51150)

« Rotate in space
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@ CloudCempare v2.11.3 (Aneia) [84-bit] - [3D View 1]

© File Edit Tools Display Plugins 3D Views Help
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Current Display
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Global scale

Point size

Matrix  Axis/
1oonnnonnn Y

—
B console & %
@0 | [[18:13:25] [ASCFifter:loadFile] Cloud has been recentered! Translation: (-348000.00 ; -5129200.00 ; 0.00) ~

n ] [170] File 'Ex/oktatas/geodeziai_automatizalas/2022/peloud_section/lidar].bt loaded successfully

il 1 [Crop] Selected entities have been hidden

[18:16:56] [ASCIIFilterzloadFile] Cloud has been recentered! Translation: (-548000.00 ; -5129200.00 : £.00)

[18:16:56] [1/0] File 'E:/oktatas/geodeziai_automatizalas/2022pcloud _section/lidar.bit' loaded successfully .

»

CSF Filter




HORIZONTAL SECTION

« Atthelevelof 11T00m+ 1 m
« Use Edit > Crop command
B

Center - | | width -
X |1224.93499512 + | |2398.21020508 3
¥ |-55.21499634 + | |296.53999534 ]
z | 1100.00000000 + | |2oooooono 3

[ ] keep square Default QK Cancel




HORIZONTAL SECTION

« Check out the number of cropped points (903)

@ CloudCompare v2.11.3 (Anaia) [64-bit] - [3D View 1] - X
@ File Edt Tools Display Plugins 3D Views Help
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[18:10:31] [ccGLWindow] 3D view initialized ~
[12:10:31] [Global Shift] Max abs. coord = 1e+4 / max abs. diag = 1e+6

[12:12:23] [ASCIIFilter:loadFile] Cloud has been recentered! Translation: (-342000.00; -5129200.00 ; 0.00]
[12:13:25] [I/0] File 'E:/oktatas/geodeziai_sutomatizalas/2022/pcloud section/lidar! ct' loaded successfully
[12:15:31] [Crop] Selected entities have been hidden




HORIZONTAL SECTION IN CLI

« https://www.cloudcompare.org/doc/wiki/index.php2title=Co
mmand line mode

« Open aterminal (Linux) / Command Prompt (Windows)
- Navigate into your folder

cd = change directory

to switch to ,,E” drive type E:

To go your directory type:
E:\oktafas\geodeziai_automatizalas\2022\pcloud_secti

on



https://www.cloudcompare.org/doc/wiki/index.php?title=Command_line_mode

USE CROP COMMAND IN CLI

« Type:"C:\Program
Files\ CloudCompare\ CloudCompare.exe" -O lidar.txt -
C_EXPORT_FMT ASC -PREC 3 -Crop
548025.89:5128996.49:1099:550424.10:5129293.08:1101

« -O lidar.txt = open lidar.ixt
« -C_EXPORT_FMT ASC = set output file format fo asc
« -PREC 3 = precision (hnumber of decimals) in output file

- 548025.89:5128996.49:1099:550424.10:5129293.08:1101 =
coordinates of the crop 3D rectangle




USE CROP COMMAND IN CLI

* You can save the output with a specific filename too!

* First, switch off the CC’s autosave function with: -
AUTOSAVE OFF (You can also switch off the popping up
CC window with the =SILENT command.)

« After using —=SAVE_CLOUDS FILE add your filename!

« "C:\Program Files\ CloudCompare\CloudCompare.exe”
-SILENT -AUTO_SAVE OFF -O lidar.txt -C_EXPORT_FMT ASC
-PREC 3 -Crop
548025.89:5128996.49:1099:550424.10:5129293.08:1101 -
SAVE_CLOUDS FILE lidar_hz_section.asc




USE CROP COMMAND IN CLI

 Check and load the output file
« E.g.lidar_CROPPED_2022-01-30_18h37_00_216.asc
« Copy the command into a shell script / batch file

« Use a python scripft, subprocess module, add
parameters (e.q. point cloud file name, elevation,
tolerance)

 an example:

« Adjust your python script to get horizontal sections
at every 1/10/100 meters




VERTICAL SECTION

« Section line is defined by:
el =549400; n1 = 5128900
e2 = 549200, n2 = 5129300

e Have a folerance of T m

« Draw the section line and the section rectangle in
CAD. Make sure to have a closed polygon. Save as
In DXF format.

« Load the point cloud as well as the DXF in CC.




VERTICAL SECTION

Altalino

(@ CloudCompare v2.11.3 (Anoia) [64-bit] - [3D View 1]
@ File Edit Tools Display Plugins 3D Views Help
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[18:16:56] [I/O] File 'E:/oktatas/geodeziai_automatizalas/2022/pcloud_section/lidar] ' loaded successfully
[18:22:15] [Dxflmporter] All points/vertices will be recentered! Translation: (-542000.00; -5129200.00 ; 0.00)
[18:22:15] [I/O] File 'E:/oktatas/gecdeziai_automatizalas/2022/pcloud_section/section_rect.dxf' loaded successfully
[18:22:54] [Dxflmporter] All points/vertices will be recentered! Translation: (-548000.00; -5129200.00 ; 0.00)
[18:22:54] [I/0] File 'E:/oktatas/geodeziai_automatizalas/2022/pcloud_section/section_rect.dxf' loaded successfully
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VERTICAL SECTION

+ Use segment
commandad

- Existing polyline
- Segmentin

« Check out the
number of points in
the section (96)
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©
© Fle Edit Tools Display Plugins Help
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= Segmentation [ON] (polygonal selection) orle/OE v s«
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nicd Left click: add contour points / Right click: close * apey ~=
Export segmentation pelyline © lidar1
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Info
Current Display
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L 1l] [18:22:15] [Dxflmporter] All points/vertices will be recentered! Translation: (-548000.00 ; -5129200.00 : 0.00) ~
15] [I/0] File 'E:/oktatas/ geodeziai_automatizalas/2022/pcloud_section/section_rect.dxf loaded successfully
54] [Dxfimporter] All points/vertices will be recentered! Translation: (-548000.00 ; -5129200.00 ; 0.00)
54] (I/0] File 'E:/oktatas/geodeziai_automatizalas/2022/pcloud_section/section_rect.dxf loaded successfully
[18:23:38] [Graphical Segmentation Tool] Entity [lidar].txt (E:/oktatas/geodeziai_automatizalas/2022/pcloud_section)] is not visible in the active 3D view! @




VERTICAL SECTION

@ CloudCompare v2.11.3 (Anoia) [64-bit] - [3D View 1] — X
@ File Edit Tools Display Plugins 3D Views Help - & x
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L L [18:22:15] [Dxflmporter] All points/vertices will be recentered! Translation: (-548000.00; -5129200.00; 0.00) ~
[18:22:15] [I/O] File 'E:/oktatas/geodeziai_automatizalas/2022/pcloud_section/section_rect.dxf' loaded successfully

[18:22:54] [Dxflmporter] All points/vertices will be recentered! Translation: (-548000.00; -5129200.00; 0.00)

[18:22:54] [I/0] File 'E:/oktatas/geodeziai_automatizalas/2022/pcloud_section/section_rect.dxf' loaded successfully

[18:23:38] [Graphical Segmentation Tool] Entity [lidar] txt (E:/oktatas/geodeziai_automatizalas/2022/pcloud_section]] is not visible in the active 30 view!
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VERTICAL SECTION IN CLI

« Open a command prompt / terminal, navigate to your
folder

« Type:"C:\Program
Files\ CloudCompare\ CloudCompare.exe" -O lidar.ixt -
C_EXPORT_FMT ASC -PREC 3 -Crop2d Z 4 549200.89
5129300.45 549199.11 5129299.55 549399.11 5128899.55
549400.89 5128900.45

 Copy the command into a shell script / batch file

« Use a python script, subprocess module, add
parameters (e.q. section line coordinates, tolerance)




APPLY A TRANSFORMATION

« Translate by 549400, 549200 (coordinates of the first
point of the section line)

Rotate by -26.5651 (whole circle beormg of the
secfion line) S

Matrix 4x4 Axis, Angle  Euler angles

aaaaaaaaaa




SECTION VIEW

 Take a top and a left side view

@ CloudCompare v2.11.3 (Anoia) [64-bit] - [3D View 1] -
@ File Edit Tools Display Plugins 3DViews Help
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oo [ [10:43:44] 0894426822662 0.447214365005 0.00000C00DDDD -1400.000000000000 ~

-0.447214365005 0.894426822662 0.000000000000 300.000000000000

£.000000000000 .0000B0DDCO00 1.000000DCO00D 0.000000000000

0.0000000D0000 0.000000DDCO0D 0.00000DDO00D 1000000000000

[10:43:44] Hint: copy it (CTRL+C) and apply it - or its inverse - on any entity with the ‘Edit > Apply transformation’ tool
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TRANSFORMATION IN CLI

o 4x4 transformation matrix, save it in file

« Type "C:\Program Files\ CloudCompare\ CloudCompare.exe"
-O vert_section.asc -C_EXPORT_FMT ASC -PREC 3 -

AP P L I TRANS trq nsf.txt @ Apply transformation 7 x
i is, Angle
Enter 4x4 matrix values: ASCII file | dipboard | | dip / dip direction | | help
00000000000000000000000000000000000000000000000000000000
-0.447214365005 0.894426822652 0.000000000000 -51253900.000000000000
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
1 apply inverse trans formation




