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RERIER cloud-to-cloud distances

s —DDREZFER (Shift+o Vv 7)
— Tools > Distances > Cloud/Cloud Dist.
(Reference) I «Swap

- gravel_oz &%
« INTAX—%

=L
aX AL

] @ Distance com putation

Compared gravel_b - Cloud

Reference gravel_a - Cloud

— max. distance = 0.05 m
—split X, Y,and 7

components: YES
— 2 « Compute »

« > 0OK
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CSae e Local model...  Approx. res...

Octree level AUTO [T
max. distance ¢ 050000

signed distances  flip normals

split X,Y and Z components

use reference sensor to filter hidden points

2 multi-threaded max thread count 4/4

Ok

Cance




REERIER cloud-to-cloud distances

| X N | CloudCompare v2.8 [64-bit]
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) DB Tree 3D View 1
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v &3 project2.bin (/Users/y/Downloads)
! ¥ ¥ gravel_a - Cloud
L < gravel_b - Cloud.registered
| 2 &y segment_in
1:1 v &3 gravel_b.laz (/Users/y/Downloads)
< gravel_b - Cloud
+ # Viewport #1
s
Lv @ Properties
+ Property State/Value
¥ Name gravel_a - Cloud
Visible v
Q Show name (in ...
E. Colors ¥ rcB [T
X: 0.28737
Box dimensions  Y: 0.16228
p Z:0.03789
7 X: 0.124955
Box center Y: 0.06489
@ Z: 0.017945
Info Object ID: 18016 - Children: 0
Gl Current Display 3D View 1 [T I
] ]
Points 620,351
(£ Global shift (0.00;0.00;0.00)
Nlabal amala LR aTalaVtalaVal
0 @ Console
[22:19:37] New point size: 4
g [22:21:36] Viewport 'Viewport #1' has been updated

[22:25:05] [GL Filter] Filter initialized
[22:25:05] Note: go to << Display > Shaders & Filters > No filter >> to disable GL filter
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REERIER cloud-to-cloud distances

| X N | CloudCompare v2.8 [64-bit]
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e [ ] DB Tree (X N ] 3D View 1
& ¥ v &3 project2.bin (/Users/y/Downloads)
& gravel_a - Cloud
ox

& gravel_b - Cloud.registered
| 2 &y segment_in
¥ v 3 gravel_b.laz (JUsers/y/Downloads)
|

1:1
B © O gravelb-Cloud
+ # Viewport #1
s
Lv @ Properties
+ Property State/Value ‘
¥ Name gravel_b - Cloud 1
Visible v ‘
Q Show name (in ... ]
Colors 9 RGB ﬁ !
hm X: 0.288717 l
Box dimensions  Y: 0.175458 |
P Z:0.0714362 [
X: 0123162 }
Box center Y: 0.0724161 |
al Z:0.01778 ‘
Info Object ID: 18042 - Children: 0 ‘
@ rent Display 3D View 1 [T ’
Cloud | |
Points 752,970 |
(£ Global shift (0.00;0.00;0.00) I
Nlabal amala LR aTalaVtalaVal
@ 0 @ Console
[22:19:37] New point size: 4
@ [22:21:36] Viewport 'Viewport #1' has been updated

[22:25:05] [GL Filter] Filter initialized
[22:25:05] Note: go to << Display > Shaders & Filters > No filter >> to disable GL filter



REERIER cloud-to-cloud distances

[ N N ] CloudCompare v2.8 [64-bit]
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¥ v &y project2.bin (/Users/y/Downloads) E
¢ gravel_a - Cloud

Lo & gravel_b - Cloud.registered
2 &y segment_in
1:1 ¥ v &y gravel_b.laz (/Users/y/Downloads)
v . gravel_b - Cloud

+ # Viewport #1
4~
L v @ Properties

+ Property State/Value

¥ Visible v
Q

| Display ranges Parameters

v

ﬁ 0.00100000 I displayed 0.05000000

[H] 0.00100000 < saturation 0.00300000

@ Matrix |00 Export

@ 0 @ Console
- [22:19:29] [GL Filter] Filter initialized
m [22:19:29] Note: go to << Display > Shaders & Filters > No filter >> to disable GL filter
[22:19:37] New point size: 4
[22:21:36] Viewport 'Viewport #1' has been updated
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REEEREOENAE C2C distance
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CZC distances D>t 7 k
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Poisson process

(Girardeau-Montaut, 2016)
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“Local modeling”
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Least Square Plane
2D1/2 Triangulation
Quadric

(Girardeau-Montaut, 2016)

Local modelling
(2 to 5X slower)
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gravel_b % FEiR,

EANT T LR

— Edit > Scalar fields
> Show hls’rogrom
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— Edit > Scalar fields

> Filter by value

— [0.001 0.05] >> Export
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® @ Histogram [gravel_b - Cloud]
C2C absoiute distances{<0.05] (752070 values) [256 classes) az
J
320000 bin 46 <
280000 < 95062 %
val = 0.008986
240000
200000
160000
120000
80000
40000
0 b
0.008 0.016 0.024 0.032 0.04 0.048
C2C absolute distances[<0.05]
@® (@ Histogram [gravel_b - Cloud.extract]
C2C absolute distances{<0.05] (126050 values ) [256 ciasses] T
=)
7000 bin 82 <
< 94,996 %
6000 val = 0.016695
5000
4000
3000
2000
1000
0

0.008 0.016 0.024 0.032 0.04 0.048
C2C absolute distances[<0.05]

None

Scan Direction

Classification

C2C absolute distances[<0.05] (Z)
C2C absolute distances[<0.05] (X)
C2C absolute distances[<0.05] (Y)




M3C2 7371~

) @ gM3C2 (disclaimer)

TN Point cloud comparison with M3C2
Lague et al., Accurate 3D comparison of complex
u e h topography with terrestrial laser scanner, ISPRS j. of
Photogram. Rem. Sens., 2013
Nz g

UNIVERSITE This program is distributed in the hope that it will be useful, but
EURDPEENNE WITHOUT ANY WARRANTY; without even the implied warranty of
O€ SRETAGNE MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the

GNU General Public License for more details

Funded by Université Européenne de Bretagne, Centre
National de la Recherche Scientifique and EEC Marie-
Curie actions

Cancel OK

Measured change - bAC
2009-2011 L 3100

(log scale) R 1400 =

0.000

_ -0.006

. ‘ g A -0.014

. basal cliff erosion < / -0.031

: rockfall . y/ -0.064

Bl Significant change

Non-significant = change : alluvial bank erosion ., 0140

, 5 : -0.310
: bed aggradation 0640

: stable parts 7 g -1.400
: qully deposits 3.100
: rockfall deposits

ISR ) AN

smaller than local LODq

Lague, D., Brodu, N. and Leroux, J., Accurate 3D comparison of complex topography with terrestrial laser scanner:
application to the Rangitikei canyon (N-Z), 2013, [SPRS journal of Photogrammmetry and Remote Sensing




M3C2EER#

o ZTODREFZER Shift+7 U w D)
— Plugins > M3C2 distance

o INTX—HFHETE
— Cloud #1: gravel_a, Cloud #1: gravel_b
— “Guess params”
— subsample cloud #1:0.0004 (= 0.4 mm)
— Registration error: 0.001 (= 1T mm)
— Normals: default




M3C2 ravel a

(N N CloudCompare v2.8 [84-bit)

w L(V\'O\g E .1&-. \\l' (G x J t® o : ‘C:C 3 . SOR ¥ ‘t’ E p 3 . Remove fitter " m Kd » :\5 »
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(5] 0B Tree 20O 3D View 1
&
“ | |v @ & project2.bin (JUsers/y/Downloads)
X ¥ & gravel_a - Cloud
. & gravel_b - Cloud.registered
> & segment_in
1 v & gravel_b.laz (JUsers/y/Downloads)
v <& gravel_b - Cloud
- ) ® Octree
# Viewport #1
4) O gravel_a - Cloud.subsampled [min di...
© M3C2 output scale=0.001134

+ (5] Properties
v
Property State/Value
Q |
Name gravel_a - Cloud
- Visible v
“¥ ' show name (in ...
Colors 9 RCGB "nj
@ X: 0.28737
Box dimensions  Y: 0.16228
] Z:0.03789
; X: 0.124955
Box center Y: 0.06489
’m Z:0.017945
Info Object ID: 18016 - Children: 1
.r}] Current Display 3D View 1 H—

7 00

2 [06:51:42] New point size: 6
e [06:51:43] New point size: 5
[06:61:44) New point size: 6
[06:51:44) New point size: 7

«



M3C2 ravel b

( N N ] CloudCompare v2.8 [84-bit)
B <GEFE e X S a a0 & s o v b % e BE > S
h & % @+ & E G N o0 MeO

(5] DB Tree 20 @ 3D View 1
P .
% ¥ v & project2 bin (JUsers/y/Downloads)
L » < gravel_a - Cloud
- & gravel_b - Cloud.registered
> & segment_in
1 ¥ v @& gravelb.laz (Users/y/Downloads)
B - < gravelb- Cloud
- . © Octree
# Viewport #1
O gravel_a - Cloud.subsampled [min di...
4) © M3C2 output scale=0.001134

+ © Properties
v
Property State/Value
Q r—c-ie'."""‘.ﬁ{; - I
Name gravel_b - Cloud
e Visible v
“¥  show name (in ...
Colors ¥ res o]
@ X: 0.288717
Box dimensions  Y: 0.175458
ﬁ' 1] Z:0.0714362
2 X: 0123162
Box conter Y: 0.0724161
(= 2:0.01778
Info Object ID: 18042 - Children: 1
.1—11 Current Display 3D View 1 a
L TR ——
i 00
2 [06:51:42] New point size: 6

[06:51:43] New point size: 5
[06:61:44) New point size: 6
[06:51:44) New point size: 7
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M3C2FERf M3C2 distance outpt

CloudCompare v2.8 [64-bit]

s > PR o

& project2 bin (JUsers/y/Downloads)
L » < gravel_a - Cloud

- & gravel_b - Cloud.registered Tl g
3 @ segment_in 3 e e o no1ases

() ¥ v @& gravel_blaz (Users/y/Downloads) ) SRR peusen
v v O gravel b - Cloud _ . : Qo

o ® Octree b 0410410

- 2 . o ae.000377
# Viewport #1 - : ' X 3

F O gravel_a - Cloud.subsampled [min di... '

4 B 7 S M3C2 output scale=0.001134

+ @ Properties
4
Property State/Value
Q \ (o1 Parameters
;:} -0.01748741 [ displayed 0.01666987
1’ Y
=Y o

0.00000000 [ abs. sat. 0.00045847 [

[06:50:05) New point size: 8
g [06:60:06) New point size: 7
[06:50:08) New point size: 6
[08:50:16] New point size: 7
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M3C2FERf M3C2 distance outpt



M3C2EEEf normal dip [0-90°]

[ X N CloudCompare v2.8 [84-bit)
= n — - 4 2 \
s = \ c "
B GEF =X S & 3 v & ) % weonne W OW > (S »
[ - ) e .
i . = & + 2 @\ C‘ N R = M e
o 0B Tree 3D View 1
~ R el e & wan o @ b e » e — . 3 i - < Jr
: v & project2 bin (JUsersfy/Downloads) > X
P v O gravel_a - Cloud '
- & gravel_b - Cloud.registered
> & segment_in
1 v & gravel_b.laz (Usersfy/Downloads)
v v O gravel b - Cloud
<+ ©) Octree

» Viewport #1
P B © O gravel_a - Cloud.subsampled [min di...
4 O M3C2 output scale=0.001134

.,

+ (5] Properties
v
Property State/Value
Q Count 3
Active Dip (degrees) T
Current Dip [0-80] &
B | Steps 256 >
Visible v
£
Lo 08 Parameters
M 0.07912937  displayed 89.94399261
- 0.000000
1= | v
] 00

[06:53:16) (M3C2::auto) Population per cell: 2985.7 +/- 592.4
v [06:63:16) [M3C2::auto] Valid normals: 185/189
[06:63:16) [M3C2::auto] Mean relative roughness: 0.0784047
[06:53:18) [M3C2::auto] The previous scale was better for normals!
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M3C2IEEf normal dip direction [0-360°])

[ X N CloudCompare v2.8 [84-bit)

E;} '<O> LEI ﬁ_. \\.' [ x o 1@ -SRRYEINY. & 3 . SOR v & E # removerice W] WY K 2 : 2
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5] 0B Tree
&
v & project2 bin (JUsers/y/Downloads)
L » v O gravela - Cloud
- & gravel_b - Cloud.registered
13 & segment_in
1l v & gravel_b.laz ((Usersfy/Downloads)
v v O gravel b - Cloud
-4 . © Octree
® Viewport 1

4) B - O gravela - Cloud.subsampled [min di...
© M3C2 output scale=0.001134

+ (5] Properties
v

Property State/Value

Q Count 3
Active Dip direction (degrees) [
Current Dip direction (repeat) o &+

ﬁ] Steps 258 a
Visible v

f;] SF displa) ,4 params e — }

Bl A L Parameters
0 005600759 © displayed 359.94122314 °

1§ { \

i 00

3 [06:53:16) (M3C2::auto] Population per cell: 2985.7 +/- 592.4
3 [06:563:16] [M3C2::auto] Valid normals: 189/189
[06:63:16] [M3C2::auto] Mean relative roughness: 0.0784047
[06:53:18] [M3C2::auto) The previous scale was better for normals!
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