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Visualisation 3D du résultat
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M\ GIS

LIDAR et MNT

LIDAR = Light Detection And Ranging
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wlAcis
LIDAR et MNT L

Modéles Numérique de Surface, de Terrain, de Surface “normalisé”

= M VINSh= MNS - MNT
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Saga GIS (System for Automated MMS
Geoscientific Analyses)

Systéme pour des Analyses Géoscientifiques Automatisées
Systéme d'Information Géographique

Des méthodes « géoscientifiques » compréhensives et en nombre croissant, en
particulier pour I'analyse de MNT

Une interface utilisateur facilement accessible avec de nombreuses options de
visualisation
SAGA fonctionne sous Windows et Linux

SAGA est un FOSS (Free Open Source Software) (/1\
///ﬂx////

www.saga-gis.org
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http://www.saga-gis.org/

Saga GIS (System for Automated MI\GIS
Geoscientific Analyses)

Menus

Barres d'outils —

E 0 Terse ok x
escription | B History | Il Legend
A Giics mnt 2m
I8 0.1; 5000x 5000y; 767000.05x 650150005y
9 01. 767000_6502000 9099, -0999
-1 2 251 251y; 767000« 650150001y
vertical
1
i 0
2 Show Cell Values O
8 Memory Handling Normal
s 0
g
e Nearest Neighb
-Space de trava
& B 1t colors

odules
Données
Cartes

LLLLLL

Propriétés :
Modules
Données
Cartes

240 2680

z

X 767617.519266

Y 6501696.586147
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Gestion et préparation des donneées

Deux données sont fournies :
* 767000 _6502000.las : un nuage de points au format LAS
e 767000_6502000.tif (et son *.tfw) : une orthophotographie

]
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M\ GIS

Gestion et préparation des donneées

Interrogation du fichier LAS

Wanager
*5 Tools Data @ Maps

m Tool Libraries
+@ Climate
+@ Garden
. Grid
+- @ Imagery
=@ Import/Bxport

- DXF

@ ESRIE00

- GDAL/OGR

- GPS Tools

%@ GRIB Files

+@ Grids

+@ Images
= LAS

| %g Export LAS Files

: @ Postgre5QL
1. Shanes

LAS Info L=
El Options

LAS File I E\Magis Lidar\Donnees TD\767000_65020004as (|

Only Header Info ] Cancel

Load
Save
Defaults

M

ages

General B&

Execution o Errors
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Executing taal: LAS Infa

Header Summary

File Mame:

Wergion:

Source [D:

Reserved:

Project ID/GUID:

Systern [dentifier:
Generating Software:

File Creation Day/ear:
Header Size:

Offset to Point Data:
Mumber ar. Length Recards:
Paint Data Format:

Paint Data Record Length:
Murnber of Paint Records:
Murmber of Paints by Return:
Scale Factor 2 2:

Offzet %Y 2:

bin X 22

Max i 2

Spatial Reference:

E:\Magiz_Lidar\Donnees_TDAFETO00_E502000.1as
1.2
0

‘00000000-0000-0000-0000-000000000000"

TenaScan'
2m2/2012
227

229
1]
1
28
248351
24BE93 1629 23 00
0.0 001 oo
-0.000000 -0.000000 -0.000000
7E7000.000000 6501500.010000 1314.410000
7E7499.930000 E501933.930000 1375.720000

Point Inspection Summary

Header Point Count:
Actual Point Court:
Mini and i

Attiibul

245351
245351
[min. max]

Min 3 v 2

Man ¥y 2
Bounding Box:
Tire:

Return Number:
Retum Count:
Flightline Edae:
Intensity:

Scan Direction Flag:
Scan Angle Rank:
Clazsification:
Paint Source |d:
Miriirnum Color:

M awimum Color:

767000.000000 6501500.0710000 1:314.410000
767433.930000 £501333.930000 1:373.720000
7E7000.00, 6501500.01, 7674393.59, 6501533.93
26543954.631113. 26550334.803514
1.3
1.3
0.1
0.153
0.1
0,23
2.7
18,19

0
Humber of Points by Return

(0] 246653
111623
(2123
(30

o

Tatal Paints: 248351

Mumber of Returns by Pulse

Total Pulses: 248391
Point Classifications

143332

Ground [2]
Low Yegetation (3]

2640 Medium Vegetation [4)
E770 High Wegetation [5]
26 Biilding [E]

Lo Point [noize] (7]

Tool execution succesded



M\ GIS

Gestion et préparation des donneées

Importation du nuage de points

anager

% Tools % Data ||E| Maps

X

m Tool Libraries
[]--@ Climate
[j--@ Garden

- Grid

-4 Imagery
-8 Import/Export
- DXF
-4 ESRIEDD
- GDAL/OGR
- GPS Tools
-%@ GRIB Files
- Grids
[ @ Images

R LAS InTo
- ODBC/OTL
E @ PostgreSQL
- Shapes
[

@ Tables

® N Import LAS Files L\\,

number of the return
classification
user data
number of returns of given pulse
red channel color
green channel color
blue channel color
edge of flight line flag
direction of scan flag
point source ID
rgb color
Check Point Validity
R.G,B value range

EOREORE

Save
Defaults

g o o o |

bit

number of returns of given pulse
Boolean

Default: 0

[[tmport LAS Files [ =]
E] Options Okay
Input Files | “E\Magis_Lidar\Donnees TD\767000_6502000.1as"] = emmm—
B Attributes to import besides x.y,z - Cancel
gps-time
intensity
scan angle Load

Manager
* Tools) & Data Maps

Tree Jj Thumbnalls‘

x

[ 01. 767000 6502000 o = ERES

TET040 TET120 Ter200 ToTr280 TeT3H0

TET00 TAT120 ToT200 TOTZED TOT3E0
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Gestion et préparation des donneées

Visualisation du nuage de points

=
*% Tools Data | G Maps Color z lz‘
m Tool Libraries
j--@ Garden
-4 Imagery
- Import/Export Defaults
j--@ Projection
) e Reports
j--@ Shapes
]--@ Simulation
- Spatial and Geostatistics
;@ TIN -
- Table e .
4@ Terrain Analysis Point Cloud Viewer (== = |
j--@ Tool Chains
B"Q Visualization
B@ 3D Viewer Commands
-y 3D Shapes Viewer
Mg Globe Viewer for Grids X-Rotation
MMultiole Grids Viewe)
0 ] 100
m Point Cloud \c"\ewerl Lf
Lo TIN Viewer 70
- Grids Z-Rotation
(- Point Clouds Viewer 5 0 o0
47
Eye Distance
0 u 100
56
Colour
= -
[T] Overview

r
Point Cloud Viewer

e

[ Data Objects
E] Point Clouds
H > Point Cloud

01. 767000_6502000

Okay

Cancel

GIS

%
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Gestion et préparation des donneées

Sauvegarde du projet :

File Geocprocessing Map

g
f Sve Poject ]

& saca =] Tree humbnait . s |
Geoprocessing  Map  Window 7
Open % 2985w N@Y &
Project 4 Load Project )
Table 3 Search for Projects 1
Shapes 4 Cloce Project i
Point Cloud 3 Save Project I::?
TIM 4 Save Project as...
Grid 4 Copy Project to..
Exit E:\Magis_Lidar\Projet_ TD\LIDAR.sprj
‘ \ E:\Magis_Lidar\Projet_TD\LIDAR_temp.sprj
M

A chaque enregistrement ou
fermeture (projet ou données),
il vous sera demandé si vous
souhaitez enregistrer les
données nouvellement créées

& Save Project

QQ J v Ordinateur »

(E:) » Magis_Lidar » Projet TD

- | ‘e':ﬁs' dans : Projet TD 2|

Organiser = Mouwveau dossier

18 QOrdinateur
‘.-'_{, Disque local (C:)
a Données (D)

= Données rapides (E:)

MNom du fichier:j| LiIDAR_Magis.sprj

A = @

o ﬂ‘wlcm Modifié le

| Aucun élément ne correspond & votre recherche.

v<‘|\ [l

4

Type:§ SAGA Projects (*.sprj}

4

“« Cacher les dossiers

\ ’ Enregistrer ] ’ Annuler ]

‘\ Méme chemin par défaut,
|

| mais modifiable, de méme que

Save Modified Data

|1 PN | £1 L
‘ IS 1TT0TTT UU 11O

| = |
Y

Save all

B PointCloud

[E] 01. 767000_6502000

1
File Er\Magis_LidarProjet TON®E7000_6502000_1.5pc

=
Boolean
Efault:ﬂ
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Création

du MNS

H Point Cloud to Grid
Conversion du nuage au format raster
anager ® El Data Objects
* Tools s Data | By Maps | E Point Clouds
én .| raries = Paints
S &
-4 Grid Qutput
- Imagery o Aggregation

- Import/Export

j--@ Projection

- @ Reports

- Shapes

-4 Grid Teols

@ Lines

9@ Point Clouds

. % Cluster Analysis for Point Clouds
g Drop Point Cloud Attributes
% Merge Point Clouds

% Point Cloud Attribute Calculator
.. % Point Cloud Cutter

.. % Paint Cloud Cutter [interactive]
% Point Cloud Reclassifier / Subset Extractor
% Point Cloud Thinning (simple)
.. % DPoint Cloud from Grid Points
Mg Point Cloud from Shapes

le

P L\\,
. Transform Point Cloud
[-%@ Points

Manager

Cancel

01. 767000_6502000

Load

Save

Defaults

U |

[0D0 TETO4D TETOBD TET120 TET16D TET200 TET240 TBTZBD TETI20 TETIH0 T6T400 T§

I 8].4 I Cancel

= Data
=B Grids

é..-","u PointCloud
i 01, 767000_6502000

. 5001 5000
8 01. 767000_6502000 [Z]

UL, FOFUUY_DDULUUN | FOINTS JEr 2Nl

[

mai — 3 juin 201

L= 1 o
Iy e [B] 01. 767000_6502000 [Z]
Map Selection
0_6502000 -
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M\ GIS

[ Close Gaps
) 4 ]
Bl Data Objects
Création du MNS -
E] Grid system 2; 251x 251y; 767000x 6501500.01y
»>> Grid 01. 767000_6502000 [Z]
= Mask <not set>

Comblement des “vides” 5 Options

Tension Threshold 01

x
%5 Tools & Data 1B Maps

m Tool Libraries

EJ-Q Climate

[ Q Garden - :
-4 Grid [0 03. Changed Grid

@ Analysis TE-]";MD TE'TI‘:E-D 767:2'33
@ Calculus
@ Calculus BSL
@ Filter
@ Filter (Perego 2009)
@ Gridding
@ Spline Interpolation
BQ Tools
g Aggregate
----- gy Change Cell Values [interactive]
----- % Change Data Storage
----- % Change Grid Values
----- gy Change Grid Values - Flood Fill [interactive]
.M Clip Grids

TETZED

G50
550]

5501990
6501990

T
6501840

6501840

GS017G0
T
GE017G0

G501680
T
GH016G80

peean: with Spline
Mg Close Gaps with Stepwise Resampling
----- % Close One Cell Gaps

----- %y Combine Grids

----- % Constant Grid

..... % Copy Grid

..... % Create Grid System

----- % Croo to Data

T
GE01600

G501600

b0 1520

TGT040 TET120 TETZ00 TETZED TET360 TET440
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Création du

Renommer un fichier

Manager x
iy Toolslmw

Tree !j Thumbna\ls|

%= Data

& By Grids
oo

S E U2, /07000 6
* B 03. Changed Grid
== PointCloud

%% 01, 767000_6502000

Properties: 01. 767000_6502000 [Z] @
History I - Legend @ Attributes
I. Settings | | € Description
B Options
B General
Name | 767000_6502000 [Z] Highest ..
Description
Mo Data -99939; -09399
Bl Show Legend
Style vertical
Unit
Z-5cale 1
Z-Offset 0
Show Cell Values O
Memaory Handling Marmal
B Display
Transparency [%] 0
Show at all scales
Resampling Mearest Meighbour
B Colors
Type Graduated Colors
Bl Scaling
Colors I I 11 colors
Value Range 1328.454035; 1372.737269
Mode Linear
Apply Restore ] ’ Load ] ’ Save ]
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MNS

Supprimer un fichier (

l'@' Tools| % Maps‘

ex : [Point per cell])

Tree ﬂj Thumbnails

= Data
-8Ry Grids

%% 01, 767000_6502000

767000_6502000 [Points per Cell]

Copy Settings from other Layer

Close [
Add to Map

Save
Save as...
Save as Image...

Spatial Reference

Histogram
Scatterplot

Create Lockup Table
Histogram Stretch 3

Renommer aussi « Changed

Grid » en « MNS »

r

M\ GIS

F ™.

1\ Do you want to delete the selection?

Save Modified Data

El Options
Save all
B 2; 251x 251y; 767000x 6501500.01y
02.767000_6502000 [Points per Cell]

Cancel

Load

Save

o 1
HolE el

Defaults




Création du MNS

Visualisation du MNS avec ombrage

@ Climate

@ Garden

@ Grid

-4 Imagery

@ Import/Export

@ Projection

@ Reports

@ Shapes

@ Simulation

@ Spatial and Geostatistics
- TIN

. @ Table

EI@ Terrain Analysis

@ Channels

@ Compound Analyses
@ Hydrology

=@

R g Analytical Hillshading %
..M Potential Incoming >olar Rediation
Wit Clme Wimans Carmbmr

Analytical Hillshading

GIS

[ ] M
|

B Data Objects
B Grids
&l Grid system 2; 251x 251y; 767000x 6501500.01y
>> Hevation 03. MNS []
<< Analytical Hillshading <creates
Shading Method Standard
Azimuth [Degree] 315
Height [Degree] 45
Exaggeration 4

e

[ TIES MM5 Analytical Hillshading

1 | I
| TGT040 TET120 TGTr200 TGT280 TET3E0

Renommer I'ombrage en « MNS analytical Hillshading » o
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Création du MNT

Conversion du nuage au format raster

Manager x

Data | @ Maps|
m Tool Libraries

- @ Climate

@ Garden

- Grid
@ Imagery
@ Import/Export

@ Projection

@ Reports

EI@ Shapes

-4 Grid Tools

@ Lines

EI@ Point Clouds

----- % Cluster Analysis for Point Clouds

----- % Drop Point Cloud Attributes

..... *g Merge Point Clouds

----- . Point Cloud Attribute Calculator

----- ¥ Point Cloud Cutter

----- ¥ Point Cloud Cutter [interactive]

----- % Point Cloud Reclassifier / Subset Extractor
----- # Point Cloud Thinning (simple)

----- ¥ Point Cloud from Grid Points

----- % Point Cloud from Shapes

Point Cloud from Table

" |Point Cloud to Grid] N
..... % Point Cloud to apes

----- ¥ Transform Point Cloud

EEI--@ Points

ECOLE GEOMATIQUE DU GDR MAGIS 30 mai

Point Cloud to Grid

B Data Objects
El Point Clouds
»> Points
B Options

Output only z
Aggregation lowest z Load
Cellsize 2

Save

01.767000_6502000

Cellsize
Floating point

Defaults

] 05. 767000_6502000 [Z] Lowest
TETO40  TET120  TET2DD  TETZED

Minimurm: 0.000000
Default: 1.000000

GG01840  GA01920  G50]

1760

135'[]

G501680

GS01600

A01520

|
Renommer le fichier en ajoutant G

: T T T — T T T
| 76080 787120 7ETZO0  7eT2E0  7eTIE0  TeTaep

GIS

« Lowest » en suffixe et supprimer l'autre

— 3 juin 2016, Saint-Paul en Jarez
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Création du MNT

Comblement des “vides”

ansger ] %
*% Tools &2 Data B Maps

m Tool Libraries
[j--@ Climate

- Garden

-4 Grid

@ Analysis
@ Calculus
- Calculus BSL
Filter

Filter (Perego 2009)

Gridding

: @ Spline Interpolation

9@ Tools

----- # Aggregate

----- gy Change Cell Values [interactive]

..... % Change Data Storage

----- g Change Grid Values

----- *y Change Grid Values - Flood Fill [interactive]
----- *g Clip Grids

o aep mth Spline
----- Close Gaps with Stepwise Resampling
----- *g Close One Cell Gaps
----- % Combine Grids
% Conctant Grid
..... % Copy Grid
----- g Create Grid System
----- % Crop to Data

Renommer le fichier en MNT temp

Close Gaps | 22 |
B Data Objects Okay
B Grids
El Grid system 2: 251x 251y; 767000x 6501500.01y
>> Grid 05. 767000_6502000 [Z] Lowest
= Mask <not set>
< Changed Grid : ]
El Options
Tension Threshold 01 :
-
[ 07. Changed Grid o || = | =
ToT2  ToT2BD TETASD  TET40

eT040  TeT120

FSDE

401520 6501600 6501680 GASO017G0  GSO1840 6501920

GO1G00  GSO1GBO0  G5017G0  GAO1840 6501920

401520

| 7e7040

T T
TeM20  TeT200

T T T
TET280  Tered ?E*H-,llr:'

M\ GIS
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M\ GIS

Création du MNT

Rapide comparaison du MNS et du MNT temporaire

[ 03. MNS (=)= ][=] (| Bo7. MNTtemp
767080 787120 TET160 787200 TET240 767280 787320 78780 TET400 TET440 TaT. 000 TET040 T8T0RD T6T120 767160 787200 TET240 TET2E0 787320 767380

| [ T ee— s
; 920, 1650 .1 200
i g i
. i fiec s
000 TET04D 787080 BT 787160 T8T200 TET240 TBTZ80 787320 767‘36:) ?6?'4{)[) TE\TIH{) 76?'45:) | ‘ 000 TET040 187080 767120 787160 187200 TET240 767280 187320 TE\?IBEO #f}?‘l{)ﬁ)
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\zzIM

Analytical Hillshading
' 4 |

B Data Objects
Création du MN1 —
[l Grid system 2; 251x 251y; 767000x 650150001y

>> Elevation 07. MNT temp
Analytical Hillshading
5 Dpﬁon:< <create> E‘
Shading Methed Standard

o s s 0
Visualisation du MNT temp. avec ombrage | o E

aggeration
langage = e

@ Climate 0 ] 08. Analytical Hillshading

@ Garden flshs
- Grid L
- Imagery

@ Import/Export

@ Projection

@ Reports

@ Shapes

@ Simulation

@ Spatial and Geostatistics
- TIN

- Table

EI@ Terrain Analysis

@ Channels

@ Compound Analyses
@ Hydrology

=@

_ Analytical Hillshading %
wgx Potential [ncoming solar Radiation
Wote Cle Wizass Cardmr

T
| TET04D TET120 TET200 TETZED

Renommer I'ombrage en « MNT temp Analytical Hillshading » 0
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Création du MNT

Rapide comparaison des ombrages du MNS et du MNT temporaire

- | -

[ 02. MNS_Analytical_Hillshading [ 06. MNT_Temp_Analytical_Hillshading = 52

TET04D TBT120 TETD4D TET120 TET200 TET28D TET380

i

65D1
65D1

#
e
i

.I‘;

Ga01akn
l
6501920

GA01840
G501840

GA01760
GA01760

GA01680
G501680

6501600
| GA01G00
T
| 6501600

GA01520
GA01520
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DTM Filter (slope-based)

=
©
0

Creation du MNT "

Okay

Filtre des éléments de surface E optons

Search Radius 4
Approx. Terrain Slope 90

ldanager X Use Confidence Interval

*5 Tools 5= Data G Maps

B Grid system 2; 251x 251y; 767000x 6501500.01y ganc
== G@rid to filter 07. MNT tem

<< Bare Earth <create>

<< Removed Objects <create>

[=]

Load

Save

Defaults

A Tool Libraries
@ Climate
@ Garden

- Grid

@ Analysis
@ Calculus

-4 Calculus BSL 7

----- o Eiﬂﬂl’)‘EF_D_SiDH'RECO_HSthCtiU" 767040 767120 767200 767280 767260 V67440

Connectivity Analysis
¥ L DTM Filter (slope-

basedjl %
: Filter Clumps

..... % Gaussian Filter
..... *¢ Geodesic Morphological Reconstruction
..... *¢ Laplacian Filter

..... ¢ Majority Filter

..... Hew Mech Nennice

6501920

6501760

6501600

L3 5

- Filter (] 09. Bare Earth |_|:|_ =) Es

Ba01760 Ba01920

6501600

[ 10. Removed Objects =

767040 767120 767200 767280 V67360 Y67440 |

6501760 6501920
8501760 8501920

't.- w
6501600

6501600

e 0 T g TR e v

4 N o o S
— ”.h, — t%n [ ] Lo
0 40 oreB0s 20 A 160 200 L , e
- I . O

J50 767440 |

|?‘ET-"[]4U 767120 767200 767280 76&7

767040 767120 767200 767280 767360 T7E7440
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Création du MNT

Interpolation pour remplacer les
éléments de surfaces retirés

TManager x

%% Tools |5 Data | B Maps

HM Tool Libraries
@ Climate
@ Garden
- Grid
- Analysis
[j..@ Calculus
-4 Calculus BSL
- %@ Filter
-4 Filter (Perego 2009)
-4 Gridding
-4 Spline Interpolation
% B-Spline Approximation
Mg Cubic Spline Approximation

[v] = glin 0

[ polation
Multilevel B-Spline Interpolation (from Grid)

Wit 30 polation Tor _ateqolie

- *g Thin Plate Spline
% Thin Plate Spline (TIN)
[j--@ Tools

- @ Imagery

- @ Import/Export

]--@ Projection

;- @ Reports

;- Shapes

;- @ Simulation

]--@ Spatial and Geostatistics
o TIN

;- Table

o @ Terrain Analysis

]--@ Tool Chains

j--@ Visualization

i OO e O O o O s OO OO e O O o O e O O

Multilevel B-Spline Interpolation (from Grid)

B Data Objects
B Grids
= Grid system
>> Grid
& Options
B Target Grid System
B Grid System
<< Target Grid
Method
Threshold Error
Maximum Level
Update View
Data Type

2; 251x 251y; 767000x 6501500.01y
09. Bare Earth "

grid or grid system
2; 251x 251y, 767000x 6501500.01y

<create>

with B-spline refinement
0.0001
11

O]

floating point

ka

Cancel

Load

Save

Defaults

g 4
= ‘ &3

.

] 11. Bare Earth [Multilevel B-Spline Interpolati..| = || & |

767040 767120

767200 767280 TE7RE0 767440

Ga0

5015620

GA01GBO 6501760 6501840 6501920

GA01600

— s— m—
0 4 B0 {20 {60 200

G5

GE01600  G501680  GS01760  G501840 GA01920

501520

B
il

| 757040

?E?I‘IQU ?E?IEDU ?E?IQBD TETRED ?E?IM-D
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Analytical Hillshading

2
) 4 ]
B Data Objects
Création du MN1 =
B Grid system 2: 251x 251y; 767000x 6501500.01y Cancel

>> Elevation [11. Bare Earth [Multilevel B-Spline Interpolation (from Grid)]
<< Analytical Hillshading create> =]
Shading Methed Standard
Save
Azimuth [Degree] 315

Visualisation du MNT temp. avec ombrage i : s

CE ) Q

- Climate 0 [ 12. MNT Bare Earth Analytical Hillshading | = || & |
- Garden 767040 767120 767200 767280 767330 767440
- Grid At .
- Imagery

@ Import/Export

@ Projection

@ Reports

@ Shapes

@ Simulation

@ Spatial and Geostatistics
- TIN

- Table

E@ Terrain Analysis

@ Channels

@ Compound Analyses
@ Hydrology

=@

G501920 G50
6501920 GA(

1600 ESDaEED G501760  Ga01840

Analytical Hillshading

i Potential [ncoming Dar%diatiun
Wote Cle Wizass Cardmr

501520 6501600 6501680 6501760 6501840

501520 650

|‘. '.j;l‘ "'ﬂ_'

767440

_'I;_...l.'. 'r.(-r: 4 .II-

L

| 767040 767120 757200 767280 767350

Renommer I'ombrage en « MNT Bare Earth Analytical Hillshading »
L _________________________________________________________________________________________________________________________________________|

ECOLE GEOMATIQUE DU GDR MAGIS 30 mai — 3 juin 2016, Saint-Paul en Jarez
P.-O. Mazagol — Création d'un modéle numérique de terrain a partir d'un nuage de points LiDAR




Création du MNT

Suppression des artefacts

Manager

*: Tools |& Data ||E| Maps‘

B Tool Libraries

- Climate

1+ Garden

= Grid

--@ Analysis

--@ Calculus

1@ Calculus BSL

=@ Filter

----- % Binary Erosion-Reconstruction
----- %% Connectivity Analysis

----- %% DTM Filter (slope-based)

----- % Filter Clumps

----- %% Gaussian Filter

----- %% Geodesic Morphological Reconstruction
----- % Laplacian Filter

----- %% Majority Filter

----- *% Mesh Denoise

----- %% Morphological Filter

----- LDirection Lee Filter

! 5-3Rank Filter
----- esampling Filter
----- % Sieving Classes

----- #g Simnle Filter

. T =
El Data Objects -
=] Gridi
E] Grid system [2:251x251y; 767000x 650150001y
»> Grid 11. Bare Earth [Multilevel B-Spline Interpolation (from Grid)]
< Filtered Grid <create> lz‘
B Options
Search Mode Square
Radius 1
Rank [Percent] 50
(o] 13. MNT = || &
767040 TET120 ?EITEDD TE7280 ¥E7360 V67440
= =
L} o
o o
=] =
L Lo
w =]
= =
=] (=]
- P
= =
L L
Li=] Li=]
= =
= =
Lie] o
= =
L L
Li=] Li=]
TET040 767120 ?é?EDD TET280 V67360 V67440

M\ GIS

Renommer le fichier en « MNT » et créer « MNT Analytical Hillshading » !o
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Création du MNT

Comparaison des différents MNS et MNT créés

[ 02. MK [= | = [[ == | | B o5 MNT temp

TBT040 767120 ?f-ma:) 767280 87360 | TET04D TET1Z0 TET200 TETZE0

2

TET040 TETI20 TET200 TB7280 TeTE0 6 767280 TETED TaT440

| 11 MNT =G

TET040 787120 787200 TET280 78780 TET44D

3] 09. Bare Earth [Multilevel B-Spline Interpolation (from Gri.. | = || & || &2
TET040 787120 787200 787280 787340 TET440

GS01840 501920 DSE'
GA01760 G501840 501920

GS01760

G501680
G501680

6501600

6501600

F]
g
b5}
2

501520

TET040 TeT120 787200 TET280 TeTED TET440

TET040 787120 787200 787280 767

ECOLE GEOMATIQUE DU GDR MAGIS 30 mai — 3 juin 2016, Saint-Paul en Jarez
P.-O. Mazagol — Création d'un modéle numérique de terrain a partir d'un nuage de points LiDAR



Création du MNT

Comparaison des différents MNS et MNT créés

[ 03. MN5 Analytical Hillshading
T87040 TET120 TET200

G501600 6501680 B501760

lf50 1520

Sl

BS01760

s
6501660

JB50 1520

B8 06. MNT temp Analytical Hillshading
TETO4D T6T120 TET200

TET040 TeT120

:
=
g
N

B501760

G50 1680

[fantsa0

[3 12. MINT Analytical Hillshading
TET040 TET120

;Eaom

TET040 787120

550 520
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Création du MNS normalisé

Calculatrice raster

Grid Calculator

B Data Objects

VINSn= MNS - MNT E Gaapen

Manager

* Tools Ie Data ||E| Mapsl

> Grids

Tool Libraries
- Climate
(- Garden
- Grid
@ Analysis
a-@ Caleculus
g Function Plotter
- g Fuzzify
- Mg Fuzzy Intersection (AND)
- % Fuzzy Union (OR)
- % Geometric Figures

. Grid Calculator

- Mg Gnid Difference

% Gradient Vector from Cartesian to Polar Coordinates
Gradient Vector from Pelar te Cartesian Coordinates

Formula
El Mame
Take Formula
Use MoData
Data Type

> Grids from different Systems

x <« Result
o N B Options

Okay

Mo chjects

<create>

Mo chjects

(g1-92) /(gL + g2)
Calculation

[

[

4 byte floating point number

> Grids
Grid list (optional input)

in the formula these grids are addressed in order of the list as 'gl, g2, g3, ..."

Cancel

Load

Save

Defaults

© Hilk lefe

GIS

Grids

m_ﬁozooo [Z] Hiihest
» nalytical Hillshading

04, 767000_6502000 [Z] Lowest

05. MNT temp

06. MMT temp Analytical Hillshading
07. Bare Earth

08. Rernoved Objects

(9. Bare Earth [Multilevel B-5pline Interpolation (from Grid)]

mare Earth Analﬁical HiIIshadini
. Analytical Hillshading

Up

A W

Down

Okay

Cancel
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Création du MNS normalisé

Calculatrice raster

VINSn= MNS - MNT

x objects (g1, g2,..., gx)

.
Gnd Calculator -

B Data Objects
E Grids
[ Grid system
> Grids
<« Result
= Grids from different Systems
B Options
Formula
=] Mame
Take Formula
Use MeoData
Data Type

2: 25190 51y; 767000 6501500.01y
2 objects (MNS, MNT)

<create>

Mo objects
)

[]

]

4 byte floating point number

L= T
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M
Création du MNS normalisé

r

(=] 13. MNSn (o |[=@|[&=]

(D00 TET040 TETORD TET12D TET180 TET200 TETZ4D0  TET3ED TETI20 TETIED TET40D TET440 TET4ED

Froperies: . N

G501800  G511840 6501880 6501920 GSO19G0 G5O
G501800  G511840 G501880 6501920 GSO19G0 G5O

GS01520  GSO1560  GA01600  GASO1G40  GSOMGBO  G50M720  GSO17G0

=2
=]
=
o
=)
@
o
o
[
=]
=]
&
=]
=]
=
=1
=]
=
=
o
=]
@
o
=]
=]
=]
=]
&
=]
=
=]
=
o
@
=2
o
o
o
=]
@

000  TETO4D  TETODED  TET20 TETIB0  TET200  TET24D  TETZRD TETIZD  TETIS0  TET4DD  TET440 TET420
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Comparaison avec le MNT fourni

rImport ESRI Arc/Info Grid L= ]

. . . = Sifions E:\Magis_Lidar\Donnees TD\mnt_2m.asc
Importation du fichier *.asc S et ST 8 |

Target Grid Type Floating Point (4 byte)
MNoData Value Input File's NoData Value
User Defined NoData Value -99399 Load

lanager x

I*ﬁ Toolsle Data ||E| Maps| Defaults

A Teol Libraries
[~ @ Climate

- Garden
- Grid r
& ,@ Imagery [ 14, mnt_2m
@I W Export D00 T6TO40 TETOSD TETIZ0 TETIE0 TOT200 T6T240 767280 TOTAZ0 TETI60 TOT0D TOT44D TET4B0
B mport/Expo Bk 5 ; . : : ; ;

- DXF

(-4 ESRI E00

-4 GDAL/OGR

-4 GPS Tools

- GRIB Files

- Grids

----- % Export ESRI Arc/Info Grid

..... ® Export Grid to XYZ

..... ® Export Surfer Grid

----- g Export True Color Bitmap

----- % Export WRF Geogrid Binary Format
..... "% Import Binary Raw Data

- Mg Import Building Sketches from CityGML
. -Import ESRI Arc/Info f_1r|d| I:}

- Mg Import Erdas LAN/

créer « mnt 2m Analytical Hlllshadlng »

000 TETD4D TETOBD TET120 TET160 TET200 TE7240 TET280 T7o7320 TE7380 TET400 TET440 TET48D
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MAGIS
Comparaison avec le MNT fourni

Rapide comparaison avec le MNT creé

-

BT =

TETO40 TET120 TET200 TOT2ED TETI60 TET440 TETO40 TET120 TOT200 TET2ED TETIED TET44D

G&0]

[ 11. MNT = |[=][=] || @14 mnt_2m =R =™

G&0]

=1 =1
= 2
o =1
8 8
= =
= .
8 8
o =1
= =
o =1
= g
= =1
=1 =1
=1 =
=] =]
=] =]
=1 =
=1 =1
=] =]
= =
=] =]
=] =]
= =
=1 = (=]
=] ] ]
[*] "] [*e]
=4 i o =
=] i =] =]
= - = =
T T T T T T T T T T T T
TET04D TET120 TET200 TET280 TET3E0 TET440 TET040 TET120 TET200 TET280 TETIED TET440

-
ECOLE GEOMATIQUE DU GDR MAGIS 30 mai — 3 juin 2016, Saint-Paul en Jarez

P.-O. Mazagol — Création d'un modéle numérique de terrain a partir d'un nuage de points LiDAR



Comparaison avec le MNT fourni

Rapide comparaison avec le MNT créé

M\ GIS

[

[ 12. MNT Analytical Hillshading

(o]

T

[l 15. mnt_2m Analytical Hillshading

(= &@=]

TET04D TET120 TET200 TET280 TETIED TET44D TETD4D TET120 TET209 TETZED TETIED TET44D
-._-E‘-. T '::__.-- _:Iu.-'—.—‘-.--q-_—I e "I:.-‘l -.... ...: .-—,:. , - __. ﬂ'.'—""_ar":.'. .J- = s ——y—
¥ e B "
e _.l'” # -.r
(=1 .'- - .I
4 [
(=] (=]
= =
w0 w0
w w
g g
(=] (=]
= =
w0 w0
w w
o o
w w
- -
= =
w0 w0
w w
a2 =]
(=) (=)
w w
= =
w0 w0
w w
a2 a2
(=] (=]
w w
=N =]
w0 w0
w w
a2 o a2 a2 a2
<] = = 3] =] = o
B2l ) N "_12;;"_ i) i 2l 2 ] B L S 70 1'3':!‘ 200 =
=2 e L . " 2 =2 2 T e " * } . ; =
o (AR -} i 3 = =] - — =
T T T T T T T T T T T T
TETO40 TET120 '."L-J"-TZ{}:I TET280 TETIED TET440 TO4D TET120 TE\-TZ{}$ TETZED TETIED TET440
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Comparaison avec le MNT fourni

Calculatrice raster

[Manager x
* Tools |52 Data | By Maps|

B Tool Libraries o -

--@ Climate

--@ Garden

=@ Grid

- Analysis

=& Calculus

----- *# Function Plotter

Grid Calculator

H Data Objects

Okay

Default: Calculation

[ =
.
H Grid system 2; 251x 251y; 767000x 6501500.01y Cancel
> Grids 2 objects (MNT, mnt_2m
<< Result <create>
= Grids from different Systems Mo objects Load
== [
S
Formula gl _g
& e =
Take Formula | ]
Use NoData |
Data Type 4 byte floating point number
Name e
Text

M\ GIS

ﬁ

=X

0s.
[cccooio
----- Grid Difference or.

08
----- * Grid Division 23
----- *% Grid Normalisation s 12.

13

..... My Fuzzify

----- *# Fuzzy Intersection (AND) 3

----- *# Fuzzy Union (OR) R

""" *s Geometric Figures 01. 767000_6502000 [Z] Highest
----- ¥ Gradient Vector from Cartesian to Polar Coordinats o mé;\namicm Hilshading
----- *# Gradient Vector from Polar to Cartesian Coordinat 04.767000_6502000 [Z] Lowest

MMT ternp
MMT temp Analytical Hillshading
Bare Earth

. Removed Objects

Bare Earth [Multilevel B-5pline Interpolation

. MINT Bare Earth Analytical Hillshading

MMT Analytical Hillshading

. MMNSn
. mnt_2m Analytical Hillshading

== f|11. MNT
14, mnt_2m

o

(from Grid) Up

Down

HEAERG

Okay

Cancel
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Comparaison avec le MNT fourni

Calculatrice raster

767080 767120 767160 767200 767240 767280

T

767320 767360 767400 ?6744%
Ty T T S

Comparaison MNT

0.30

0.20

-0.10

—-0.00
—0.10
-0.20
-0.30
-0.40
-0.50
-0.60

-:&. f_

6501600 6501640 6501680 6501720 6501760 6501800 6501840 6501880 6501920

6501600 6501640 6501680 6501720 6501760 6501800 6501840 6501880 6501

0 =20 406048 __-_.'_{. 4 g -
767080 767120 767160 767200 767240 767280
Map Scale 1:2003.569644 ' ) )

Bl i At e
767320 767360 767400 767440
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MAGIS
Visualisation 3D du MNT avec drapage

Importation de I'orthophotographie

%% Tools |& Data ||E| Maps‘ = Options Okay

B Tool Libraries Image File D:\Magis_Lidar\Donnees_TD\767000_6502000.tif ..
@ Climate 0 Options Enforce True Color '

@ Garden

- Grid

] Load

@ Imagery

=@ Import/Export I e
Ta

1 @ ESRI E00
1 @ GDAL/OGR
@ GPS Tools
@ GRIB Files

@ Grids
=@ Images A
R Export Grid to KML ¢ !“3\ Unknown field with tag 34737 (0x87b1) encountered (in module "TIFFReadDirectory”)

* Export Image (bmp, jpg, pcx, png, tif)

ECOLE GEOMATIQUE DU GDR MAGIS 30 mai — 3 juin 2016, Saint-Paul en Jarez

P.-O. Mazagol — Création d'un modéle numérique de terrain a partir d'un nuage de points LiDAR



MAGIS
Visualisation 3D du MNT avec drapage

Importation de I'orthophotographie

@] 01. 767000_6502000
767040 767120 767200 767280 767360 767440

Ga01840
Ga01840

6501760
6501680 6501760

6501680

Gat 600
Ga01600

(O 0N S ORRR 2 R 6 ORI 20012
- '" = G i ’ 3
767040 767120 767200 767280 767360 767440
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Visualisation 3D du MNT avec drapage

Mettre la carte portant I'orthophotographie « en avant » et cliquer sur I'icbne 3D

3
1

3

B | [

Pr Wﬂ_
ﬁ?hﬂ D-View

GIS

3p 01. 767000,

) 6502000 (3D View]

fEE=]

3D-View

B Data Objects
Bl Grids
B Grid system
H >> Elevation
Resolution
Exaggeration
Bounding Box
B Options
El Map
Resolution
Map Draping Interpelation
Bl Rotation
X
Y
Z
B Shift
Left/Right
Up/Down
In/Out
= Projection
Projection
Perspectivic Distance
El Anaglyph
Anaglyph
Eye Distance [Degree]
Background Color

2: 251x 251y; 767000x 6501500.01y
m

100
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MAGIS
Bibliographie A-

LiDAR Point Cloud Processing with SAGA, Volker Wichmann

— http://geostat-course.org/system/files/pc_processing with_saga.pdf
(Wichmann, V.; Conrad, O.; Jochem, A.: LIDAR Point Cloud Processing with
SAGA GIS. In: Hamburger Beitrage zur Physischen Geographie und
Landschaftsokologie 20, S. 81-90)
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