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These great tutorial videos have been made by Eugene Liscio (www.ai2-3d.com, all rights reserved).
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Firstintroductory tutorial video (basic concepts: registration, distance computation, etc.)

ry Video on CloudCompare

you can download the 2 clouds used in this tutorial here
(20 Mb 7zip archive - 2 files @ CloudCompare BIN V2 format inside)
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@ File Edit Tools Display Plugins 3D Views Help - [ &) %

V‘ =N v:~,' -5 X J T K EC 3 ct'\ . L L l.', ? o :T‘E + E Q ﬁ . ‘% Remove filter  Blur m m r Js N:E SOR mg
DB Tree -

. 4 [V] &y Tahoepoints.las (C:/Users/Ramon...

kel [V] © Tahoepoints - Cloud |

11

[T] camera Link

Sg€uuEbmo+ M +

Properties =]
Property State/Value oy
X:177.01
Box dimensions Y:116.61
Z:4347
X: 88.485
Box center Y:9.745
Z:19.525 £
Cloud
Points 189,884
Global shift (-756089.24;-431243...

[20:42:31] Previously selected entities (sources) have been hidden!
[20:45:43] [LASFilter::loadFile] Cloud has been recentered! Translation: (-756089.24,-4312430.08,-1939.27)
[20:45:43] [LAS FILE] All 'Flightline Edge' values were the same (0)! We ignored them...
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Display by various attributes: classification
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@© File Edit Tools Display Plugins 3DV Help - [ &) %

t Js NiC SoR LS

DB Tree
Segmentation [ON] (polygonal selection)
. 4 Tahoepoints C:/Users/Ramon... Right click: add contour points / Left click: close
rex ) Tahoepoints - Cloud
11
&,
Q
Properties
(1) | Property State/Value
X:177.01
ﬁm Box dimensions Y:116.61
Z:4347
G“ X: 88485
Box center Y:9.745
7:19.525
Cloud
Points 189,884
Global shift (-756089.24;-431243...
Point size

Console

[20:42:31] Previously selected entities (sources) have been hidden!
[20:45:43] [LASFilter::loadFile] Cloud has been recentered! Translation: (-756089.24,-4312430.08,-1939.27)
[20:45:43] [LAS FILE] All 'Flightline Edge' values were the same (0)! We ignored them...
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Top view; click on scissors to segment
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(© File  Edit Tools Display Plugins 3D Views Help

¥ G

DB Tree

4 |V| & Tahoepoints.las (C:/Users/Ramon...
& Tahoepoints - Cloud.remaining
| 7] © Tahoepoints - Cloud.segment.

M EC 3 = cI; . L L‘_ A.', v O :,‘j B Q % . ﬁ% Remove filter ~ Blur m t s Nﬁ SOR ﬁfs

8

gqfquuERBRL+F+ 2B -

Console

["] camera Link
Properties =

Property State/Value i

X:177.01
Box dimensions Y:116.61

7:4347

X: 88.485
Box center ¥:9.745

7:19.525 =
Points 189,034
Global shift (-756089.24;-431243...
Point size

[20:42:31] Previously selected entities (sources) have been hidden!
[20:45:43] [LASFilter::loadFile] Cloud has been recentered! Translation: (-756089.24,-4312430.08,-1939.27)
[20:45:43] [LAS FILE] All 'Flightline Edge' values were the same (0)! We ignored them...
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Single tree by return number



Single tree by return number
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Filter by scalar value

Min  2/00000000 Max 2,00000000 =
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DB Tree
4 [V] &y Tahoepoints.las (C:/Users/Ramon...
Lo [[] © Tahoepoints - Cloud.segment...
11 [V] © Tahoepoints - Cloud.segmented....

[7] camera Link

g€uuEanml o+ M +

Properties
Property State/Value v
X:177.01
Box dimensions Y:116.61
20
X: 88.485
Box center Y:9.745
Z:7.79 E
Points 45,790
Global shift (-756089.24;-431243...
Point size
Scalar Fields
9
Console

[20:45:43] [LAS FILE] All 'Flightline Edge' values were the same (0)! We ignored them...
[20:52:56] [ccPointCloud::fusion] Global shift information for cloud ‘Tahoepoints - Cloud.remaining’ will be lost!
[20:56:02] Previously selected entities (sources) have been hidden!
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Ground returns only
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@ File | Edit | Tools Display Plugins 3D Views Help

V [ Colors »

Normals »
DB
& Octree »
i Mesh > Delaunay 2D (axis aligned plane)
Sensors 4 Delaunay 2D (best LS plane)
Ll Scalar fields »
Y Convert texture/material to RGB
+ Clone Sample Points
L -1 Fuse Smooth (Laplacian)
+- Apply transformation Subdivide
< Multiply/Scale Measure surface
Q Edit global shift
Scalar Field

@ Subsample
) Synchronize
@ Teggle (recursive) »
4ﬁ L)
X Delete Del .
@ era Link
Properties &
@ Property State/Value ‘

X:177.01
Eom Box dimensions Y:116.61

Z: 20
Gﬂ X: 88.485

Box center Y:9.745
Z:1.79 =

Points 45,790
Global shift (-756089.24;-431243...

Point size 1 7

Scalar Fields

9
Classification
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@ File Edit Tools Display Plugins 3D Views Help
Q ﬁ L} P%D Remove filter ~ Blur m t S N+C SOR MLS

,:v‘. \:o-[ X J

DB Tree -

4[] &y Tahoepoints.las (C:/Users/Ramon...

K [T] © Tahoepoints - Cloud.segment...
11 4[] © Tahoepoints - Cloud.segmented....

v & Tahoepoints - Cloud.segment... ‘

4
B
&,
Q
ymi

[T] camera Link

Properties =]

I_il Property State/Value oy
Faces 91,545

iﬂﬂ Wireframe ]

‘u Stippling [F

Scalar Fields

Color Scale
Current

Steps 2 2
Visible
SF display params

Display ranges Parameters

Console

[20:45:43] [LAS FILE] All 'Flightline Edge' values were the same (0)! We ignored them...
[20:52:56] [ccPointCloud::fusion] Global shift information for cloud 'Tahoepoints - Cloud.remaining' will be lost!
[20:56:02] Previously selected entities (sources) have been hidden!
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@ File Edit Tools Display Plugins 3D Views Help - || & %

L <5 N+C SOR MLS

DB Tree
y@‘
4 Tahoepoints.las (C:/Users/Ramon...
Kex () Tahoepoints - Cloud.segment...
11 a4 D Tahoepoints - l.segmented.... Compared Tahoepoints - Cloud.segmented

% Tahoepoints - Cloud.segment...
Reference  Tahoepoints - Cloud.segmented.extract.mesh

Approx. results

1 Min dist. 0
Max dist. 34918
Mean dist. 415887
Sigma 7.09319
Max relative error 3.77496 + 139.672/d % (d>1.39672) ‘

ERERERQO+™ +

E’ Properties

Precise results

General parameters | Local modeling

¢an

[7] Octree Level
[ max. dist

[¥] signed distances 7] fiip normals

[¥] multi-threaded

Console

[20:52:56] [ccPointCloud::fusion] Global shift information for cloud 'Tahoepoints - Cloud.remaining' will be lost! -
[20:56:02] Previously selected entities (sources) have been hidden!
[20:58:40] [ComputeApproxDistances] Time: 0.29 s,
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Cloud mesh distance



Max 35.48671341




© CloudCompare - [3D View 1] Q

&

© File Edit Tools Display Plugins 3D Views
play 9
¥ o W X 2t
DB Tree -]
. 4 [V] &y Tahoepoints.las (C:/Users/Ramon...
L [T] & Tshoepoints - Cloud.segment...
11 4 [J] © Tahoepoints - Cloud.segmented....
(| ® Tahoepoints - Cloud.segment...
+ sV & Tahoepoints - Cloud.segmented....
[[] & Tahoepoints - Cloud.segment...
Lv [¥] © Tahoepoints - Cloud.segmented....
Q
7
@ [T camera Link
Lii Properties
(C) | | Property State/Value -
"" Name Tahoepoints - Clou... i
‘G Unique ID 32
Children 1
Visible ]
Normals ]
Scalar Field 7|
Show name (in3D) [}
Current Display 3D Viewl
X:177.01
Box dimensions Y:116.61
z20
X: 88.485
Rox cantar V-0745 1ad

Console

Help

Q@ + ,Q % (@] R%D Remove filter ~ Blur m

AN t JS N+C SOR MLS

[20:59:46] [ComputeDistances] Time: 533 s.
[20:59:46] [ComputeDistances] Mean distance = 4186113 / std deviation = 7.086794
[21:00:27] Previously selected entities (sources) have been hidden!
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Tree height > 1 m over ground mesh



@ CloudCompare - [3D View 1]

Octree

@ File [Edit| Tools

v
A

N

DERAL+FF+ = F

o

BaC

Display  Plugins

3D Views

4

DB

n'n :".‘

I

Colors
Normals
Octree
Mesh
Sensors

Scalar fields

Clone

Fuse

Apply transformation
Multiply/Scale

Edit global shift
Subsample
Synchronize

Toggle (recursive)

Delete

»FT-

Help

* @ Compute

»

N Resample

»

Del

ng/VL..

["] camera Link

RN TS



AWk - b R

Octree



Octree Level

Min. points

random colors

OK ] [ Cancel
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@ File

A=

-
=

EREBAL+ R +

Q

&an

Edit Tools Display Plugins 3D Views

1 X o3

DB Tree

Help

V] © cce420
V] © ccaan
V] & ccza22
V] © cca3
V] © ccaan
V] © ccaa25
V] © ccee26
V] © ccea27
V] © cce428
V] © ccee29
V] © cc#430
V] © cce431
V] © ccee32
V] © cc#433
V] © ccza34
V] © cce435
V] © cc#436
V] © cce437
V] © cce438
V] © ccee39
[[] & cce440

Properties

[7] camera Link

Property State/Value

Name Tahoepoints - Cloud
Unique ID 2711

Children 1

Visible &

Scalar Field 7

Show name (in3D) [}

CurrentDisplay (3D View1

X:177.01
Y:116.61
7:4347
X: 88.485
Y:9.745
7:19.525

Box dimensions

Box center

Wk e "7 0om+

Octree level 8 connected points

Remove filter ~ Blur m

t Js NiC SoR il




© ClousCompare - BDView 1) o o e L, L LR L L . T TR . e . & LLI_J

@ File Edit Tools Dlsplay Plugins 3D Views Help X
B GE X 3 WEd b b U5V O+ 6 || removerter o WY BB e s ic soR il

DB Tree 2

. V] © cc#420 B
L V] © cczan
V] © ccaa2
V] © cc2423
V] © cczan
V] © ccz425
V] © cc426
V] © cc421
V] © cCz428
V] © ccz429
V] © ccx430
V] © cce431
V] © cc#432
V] © cc#433
V] © ccz434
V] © cc2435
V] © cc2436
V] © cc#437
V] © ccz438
V] O ccz439
V] & ccza40

[7] camera Link

Properties =]

Octree level 8 connected points



Switch to Cloud Comparison for garden with excavation (see demo on
web site with video)
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@ File Edit Tools Display Plugins 3D Views Help

775 g8 S O K ‘3 | T 3 7 &iu £ i L ) = fAsp | Remove filter  Blur m t JS N+C SOR MLS
DB Tree -

. 4 [V] &y CloudCompareGardenl.bin (C:/Users/Ramon/Desktop...
LO ] [¥] © CloudCompareGardenl - Cloud

11 4 [V] &y CloudCompareGarden2.bin (C:/Users/Ramon/Desktop...

[¥] © CloudCompareGarden2 - Cloud

o4

Q

["] camera Link

7] Properties =]

/

1=
7
L
#l

Console

[22:00:30] [BIN] Version 2.2 -
[22:00:30] [BIN] Opening file 'C:\Users\Ramon\Desktop\working\VISES\garden\CloudCompareGarden2.bin'...
[22:00:30] [BIN] Version 2.2
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a «d CloudCompareGardenl.bin (C:/Users/Ramon/Desktop...
O CloudCompareGardenl - Cloud

4 «d CloudCompareGarden2.bin (C:/Users/Ramon/Desktop...
O CloudCompareGarden2 - Cloud

Role assignation

. Data: CloudCompareGarden2 - Cloud

| Model: CloudCompareGarden1 - Cloud

[ swap

& k Parameters (stop criterion and scale)
Camera Linl
) Number of iterations:

Properties [ @ Error difference: 1.000e-06

[] Free scale parameter

'Research’ parameters

Random sampling limit 20000

GQUOEREAL+P+ = B % |

[] use displayed model scalar field as weights
[] use displayed data scalar field as weights
[] Enable furthest points removal.

OK ] [ Cancel
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© File Edit Tools Display Plugins 3D Views Help
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DB Tree

WEd « bm o U

4 |[V]| & CloudCompareGardenl.bin (C:/Users/Ramon/Desktop...
[v] © CloudCompareGardenl - Cloud.registered

PRFIR- | CloudCompareGarden2.bin (C:/Users/Ramon/Desktop...
[¥] © CloudCompareGarden2 - Cloud

[7] camera Link

gfuiunfmBlo+M+ = B

Properties
Property State/Value it
Name CloudCompareGarden2 - Cloud 1
Unique ID 265
Children 0
Visible )
Colors [+
Scalar Field [+
Show name (in3D) []
Current Display [BD View 1 =
X:5.0214
Box dimensions Y:3.0212
Z:214T11
X: -0.086
R ntar V- 1.0074 ~
Console
[22:03:36] Hint: copy it (CTRL+C) and apply it - or its inverse - on any entity with the 'Edit > Apply transformation' tool -
<« 0 »




Compared CloudCompareGarden1 - Cloud.registered

Reference CloudCompareGarden2 - Cloud

Approx. results
1 Min dist. 0
2 Max dist. 1.03333
3 Mean dist. 0.00534721
4 Sigma 0.0170999
5 Max relative error 3.77496 + 4,07934/d % (d>0.04079...

Predise results

General parameters
"] Octree Level

(7] Max. dist

[ signed distances

multi-threaded

Local modeling

8
6.651582
[ flip normals

[ split X,Y and Z components

o (]




ARG bW L RFTOmNYE OMOS

Desktop...

Desktop...

# { Choose role

- Compared CloudCompareGarden2 - Cloud

I Reference CloudCompareGarden1 - Cloud.registered

[ Swap ][ OK ][ Cancel ]




@ File Edit Tools Dlsplay Plugins 3D Views Help
2@ & reoene o BB e Js NiC SOR fils

X o3

DB Tree

4 [7] &y CloudCompareGardenl.bin (C:/Users/Ramon/Desktop...

xox [V] © CloudCompareGardenl - Cloud.registered
11 4 [V] &y CloudCompareGarden2.bin (C:/Users/Ramon/Desktop...

[¥] © CloudCompareGarden2 - Cloud

["] camera Link

gL EREQAo+ ™ +

Properties
Property State/Value o
Steps 256 =
Visible =

SF display params

Display ranges Parameters

0.00003026 7| displayed 019529627 s
[ {J
0.00003026 7 saturation 019529627 :

[ {]

m




Switch to El Mayor Cucupah earthquake pre and post data analysis



@© CloudCompare - [3D View 1] LI_IQ

© File

BRo+M™4+ =

i

pat
L
‘l

Properties =]

Property State/Value oy
Name afterpoints2 - Cloud... K
Unique ID 57

Children 0

Visible 7|

Normals ]

Scalar Field 7|

Show name (in3D) [}

Edit Tools Display Plugins 3D Views Help

WwEHX 3t

4 D &) afterpoints2 - Cloud.bin (C:/Users...
4 [V] © afterpoints2 - Cloud. segment...
[7] ® afterpoints2 - Cloud.seg...

[~] camera Link

Current Display

Box dimensions

onsole

W 3 v -

;¥ Olm +

@  Removefiter Bur £ JS NiC SOR MLS

Classification

7.000000

5.500000

4,750000

4,000000

[21:00:27] Previously selected entities (sources) have been hidden!

[21:02:13] [BIN] Version 2.7

[21:02:13] [BIN] Opening file 'C:\Users\Ramon\Desktop\working\VISES\emc\afterpoints2 - Cloud.bin'...

|

m

Mesh the post event data



(© Recenter cloud o —

Cloud coordinates are too big (original precision may be lost)!
Typical coordinates: (626483.75;3597263.00;309.48)

Bounding box diagonal: 1853.28

Do you wish to modify the doud or leave it unchanged?
shift -626483.75  |+] -3597263.00 |2 -309.48 =

Scale 1.000000

,‘ "

shift/scale information will be stored and used to center back the doud on save

Yes [ Yes to All | | No ]

Import but do not recenter
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/Desktop/wo...

n/Desktop/...

Lt , R
PR R " ’
PR RN e
. s spel?

[choose e SR

| Camera Link r
- Compared beforepoints2 - Cloud.segmented

&
| Reference afterpoints2 - Cloud.segmented

[ Swap ] [ OK




Compared beforepoints2 - Cloud.segmented

Reference afterpoints2 - Cloud.segmented

Approx. results
1 Min dist. 0
2 Max dist. 16.2803
3 Mean dist. 1.00077
4 Sigma 3.35676
5 Max relative error 3.77496 + 1221.14/d % (d>12.2114)

Predcise results

General parameters l Local modeling l

[7] Octree Level ‘8 = ‘
[F] Max. dist 1738.839111 :
[ ] signed distances [ ] flip normals
multi-threaded [ split X,Y and Z components




© CloudCompare - 3D View 1—u_lﬁ

@ File Edit Tools Display Plugins 3D Views Help

(= Sl ¢ ; po gn = - = = _ o
vB W X &3 WEd « @ pf U770+ E QBIO@G reoene ow BBl -t Js Nic soR fils
DB Tree
. 4 [7] & afterpoints2 - Cloud.bin (C:/Users/Ramon/Desktop/wo... C2C absolute distances (Z)
KX o afterpoints2 - Cloud.segmented 7.450000
11 4 [V] &y beforepoints2 - Cloud.bin (C:/Users/Ramon/Desktop/...
[¥] © beforepoints2 - Cloud.segmented 6.893750
L 6.337500
+- 5.781250
Q 5.225000
yuf
4.668750
@ 4,112500
@ "] camera Link
Properties
|ﬂ Property State/Value r
Steps 256 o
Visible v

&a

SF display params »

Display ranges W

0.00000000 7| displayed 3.00000000 =
0.00000000 4| saturation 300000000 s
D ———] [
Console

[21:13:58] [ComputeDistances] Time: 219 5.
[21:13:58] [ComputeDistances] Mean distance = 1.749681 / std deviation = 0.974910
[21:13:58] [ComputeDistances] Result has been split along each dimension (check the 3 other scalar fields with '_X', '_Y' and '_Z' suffix!)
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@ File Edit Tools Display Plugins 3D Views Help

A= W X &3 WEEd « @ bUS70W+E QBIO@ reoene o WM e Js yic soR ils
DB Tree
. 4 [7] & afterpoints2 - Cloud.bin (C:/Users/Ramon/Desktop/wo... >2C absolute distances

Kex [V] © afterpoints2 - Cloud.segmented 10,353458
11 4 [V] &y beforepoints2 - Cloud.bin (C:/Users/Ramon/Desktop/...

[¥] © beforepoints2 - Cloud.segmented 9,559276
L 8.765094
4 7.970912
Q
@ [”] camera Link
Properties
(1 | | Property State/Value W
‘m Steps 256 s

Visible V]

i“ SF display params

Display ranges W

0.00000000 7| displayed 4.00000000 =
0.00000000 | saturation 4.00000000 =
D ——) [
Console

[21:10:03] [ComputeApproxDistances] Time: 216 s.
[21:10:09] [ComputeDistances] Time: 218 s.
[21:10:09] [ComputeDistances] Mean distance = 1.749681 / std deviation = 0.974910
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