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Terrestrial LIDAR
Ground point detection and DTM creation
IFP-LSIS plugin: refined approach

Alexandre Piboule, 19/09/2017 http://rdinnovation.onf.fr/computree
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Goal

In a terrestrial LIDAR point cloud, separate ground points and vegetation points.
Use vegetation points to create a Digital Terrain Model.

Plugin web page: http://rdinnovation.onf.fr/projects/plugin-ifp-Isis/wiki

Interest

The separation of ground and vegetation points allows:
* To create a Digital Terrain Model to obtain a height reference at any point of the scene.
» To process vegetation points (insulation of trees ...), without interference of the ground points.

Require

A terrestrial LIDAR point cloud.
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m Bureau | sample_cloud.xyb
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Nom du fichier: | sample_cloud.xyb

Step 1: Load the terrestrial LIDAR point cloud
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the open file button.
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Fichier XYB

Rechercher dans : tutorial
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It is also possible to use the step insertion menu, by
selecting the desired file format from the "Load" /
"Points" menu

Model manager

Gis (.xyb in this example)

Mame 1 Type

& 20 geometry
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@ Rasters / Images
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) Metrics

g Others

&l Work in progress (Beta)
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to default position

Auto During Computree launch, place at last known position
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Step manager

Name
4 Steps workflow

4 < 4- Paints, Fichier XYB ( sample_cloud.xyb )
1 Racult

Model manager

Result (COPY) (5) v K.
Mame 1 Type
4 Result
4 Group [ Std group
Scéne Point scene
Intensité []  Point quint16 attributes
Scanner [ Scan position

File header [ ] XYB Header
Scéne extraite [ | Point scene

Ttem configurator g X
Item with points A
MName Value
1 Points Activate
2 Bounding Shape [] Activate
3 Bounding Shape center [ | Activate
Apply Auto
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¢ Steps
Search for steps
Steps name

Favorites
3 Load

3 Export
& Worlkflow

& 30 geometry

@l 20 geometry

o Rasters / Images

& Meshes

g Metrics

& Others

& Work in progress (Beta)
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Configuration

Configuration

Replace to default position

During Computree launch, place at last known position



TF
The approach of this tutorial is therefore more precise. On the other hand, at this stage there is no filtering.

Step 2: Filter the point clouds to keep only the
minimum points

=» Menu Points / Filter

=>» Step ID: IFP_stepGetMinPtsPerSurface

This step creates a 2D grid of chosen resolution as a
parameter of the step, and keeps for each cell the
lowest point of the cloud.

5 Configuration (IFP_stepGetMinPtsPerSurface (21)) ?

Resolution of the 2d frame |0.200

NB: In the TLSO1 tutorial, it was the center of the
cell that was kept. The approach of the present
tutorial is therefore more precise. On the other Lo
hand, at this stage there is no filtering.

Replace to default position

During Computree launch, place at last known position
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Step manager
Configuration
4 - Paints, Fichier XYB ( sample_cloud.gyh ) Steps name Configuration
[] Result Favorites
- Load

Result (COPY) Export
Worldflow

Points

Model manager

Type

4 Group

Std group
Point scene
Point quint16 attributes

O
O
|
Scanner [ Scan position
|

Scéne

Intensite

XYB Header

Point scene

File header
Scene extraite

Item configurator
Item with points
MName Value

Points Activate

Minimum point cloud obtained

2 Bounding Shape [ Activate
3D geometry

Voxels

2D geometry

Rasters / Images
Meshes

Metrics

Others

Waork in progress (Beta)

3 Bounding Shape center [_] Activate

Apply Auto Replace to default position

putree launch, place at last
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Step 3: Compute the Dlgltal Terrain Model
=» Menu Points / Extract.
=» Step ID: IFP_stepComputeMnt

int in a slice parallel to DTM

This step uses the minimum points from step 2 to
generate a surface for the DTM. The details of its

operation and its parameters are explained on the
wiki of the plugin:

Extract points in vertical cylinders (by plot)

Smooth extraction of a point slice parallel to the DTM.  simpletree

3 Work in progress (Beta)

And in the article:
Morel Jules, Alexandra Bac, Vega Cedric, 2017. Digital
terrain model reconstruction from terrestrial LiDAR
data using compactly supported radial basis. IEEE —
Computer Graphics and Applications. e


http://rdinnovation.onf.fr/projects/plugin-ifp-lsis/wiki
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No element v h

2 X

Mame 1 Type

Item configurator
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Configuration of input results (IFP_stepComputeMnt (9))

Results names

45

Step

Help

Input data selection

Available data Sel.  Searched data

4 Result

4 Group Groupe [Group]

In input data it is therefore necessary to choose the
extracted scene, that is to say the minimum points.

- O
- &
() Steps
Configuration
Steps name Configuration

Create / Merge
Detect (Crowns)
Extract

Extract point in a slice parallel to DTM

Smooth extraction of a point slice parallel to the DT...  simpletree

2

Pl

Rasters / Images
Meshes

Metrics
Others
Work in progress (Beta)

Replace to default position

During Computree launch, place at last known position
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Step manager

g X

MName
4 Steps workflow
@ " 20 - Points, Fichier XYB ( sample_cloud.xyb }
[] Result
a8
["] Scéne extraites

£ >
Model manager g X
Mo element v &% H.
Mame 1 Type
Item configurator =
Mo elementin 3D view v

Apply

Auto
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X Configuration (IFP_stepComputeMnt (22))

Items () Points () Faces (O Edges

[Quadtree building]

Apply

Error Threshold Cancel

0.01000
Minimum number of points per leaf 10

Minimum size of leaf
[Histogram filtering]

Range of histogram

Size of window for histogram smoothing
[Meighbors filtering]

Threshold on error between neighbors
[Polygonizing]

Scalar field discretization

Refer to the plugin wiki / the article for explanation
of the parameters.

(o) Steps

Configuration

Extract point in a slice parallel to DTM onf

Extract points in vertical cylinders (by plot)

Smooth extraction of a point slice parallel to the DTM.  simpletree

Is

2D geometry

Rasters / Images
Meshes
Metrics

hers

ork in progress (Beta)

Replace to default position

During Computree launch, place at last known position
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e . - =] (@] (][] [2 5 Steps

Lame Search for steps... Configuration

4 Steps workflow
4 . 4 - Points, Fichier XYB [ sample_cloud.yb )
[] Result
@ <" 5- Filter the point cloud to keep only the minimum p
[] Result (COPY)
4%
Result (COPY)

£ >
Model manager g X
Result (COPY) (9) | & .
Mame 1 Type
4 Result
4 Group Std group

Scéne Point scene Extract point in a slice parallel to DTM

O
O
Intensité []  Point quint16 attributes
Scanner [ Scan position

File header [ ] XYB Header

Scéne extraite [ Point scene

DTM TIN 2D triangulation

Scene FREBF [ Point scene

Smooth extraction of a point slice parallel to the DT...  simpletree

Filter
Transform
Item configurator g X [mrrels
2D triangulation A eometry
Name Value
1 Bounding Shape [] Activate Meshes
2 Bounding Shape center [[] Activate r_’]lltt::::
3 Points size (Bounding Shape) 10 Work in progress (Beta)
4 Points Activate
5 Edges Activate
& Convex hull [] Activate
7 Voronoi [ Activate
Apply R Replace to default position

| During Computree launch, place at last known position




20 - Points, Fichier XYB ( sample_cloud.xyb )}
[] Result
21 - Filter the point cloud to keep only the minimum
["] Scéne extraites

Surfaces extraites

Type
4 Surface
] Std group
FREF surface [ | Item without points
DTM TIN ] 2D triangulation

Item configurator

Mo elementin 3

Apply Auto
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Step 4: Converta TIN to DTM
=» Menu Raster / Elevation Digital Models
=>» Step ID: ONF_StepConvertTINtoDTM

This step creates a DTM by projection of the TIN in

each cell center.

Configuration

Favorites
Load
Export
Waorkflow
Points
3D geometry
Voxels
2D geometry
Rasters / Images
Create / Merge
Digital elevation models
Cormnpute hillShade raster
Compute slope raster
Convert DEM to point cloud
Convert TNtoDTM  onf
Create DSM (Zmax)
Create DSM and DHM
Create DTM simpletree
Create DTM aonf
Create maxima point cloud onf
Create Segmented CHM simpletree
Filter maxirma by neighbourhood onf
Gaussian filter optimized by maxima number onf
Modlify DEM onf
Pit filling ignlif
Upper outliers removing ignlif
SEGMA
Map one attribute by cluster (raster) onf
Meshes
Metrics
Others
Work in progress (Beta)

Replace to default position

During Computree launch, place at last known position
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4 Steps workflow

Items () Points () Faces (O Edges

“ VDE‘; : Prim Fichier XYB ( sample_cloudaxyb) ] Configuration of input results (ONF_StepConvertTINtoDTM (23))
esult
a VDZ‘I - Filter the point cloud to keep only the minimum Results names Step Help Input data selection
Scene extraites
a5 4 TIN ) Available data Sel.  Searched data
Surfaces extraites | Surfaces extraites |FP_stepComputeMnt (22) 4 Surfaces extraites

4 grpOut Groupe [Group]
DTM TIN [2D triangulation] TIM [2D triangulation]

£ >
Model manager g X
surfaces extraites (22) | | & .
Mame 1 Type
4 Surfaces extraites
4 grpOut ] Std group

FREF surface [ | Item without points
DTMTIN  [] 2D triangulation

Item configurator =

Mo elementin 3D view v

Apply Auto

- 0
- &
(o) Steps
Search for steps... Configuration
Steps name Configuration

Is

Rasters / Images

g Create / Merge

Bl Digital elevation models
Cormnpute hillShade raster onf
Compute slope raster onf
Convert DEM to point cl onf
Convert TNtoDTM  onf
Create DSM (Zmax) onf
Create D5SM and DHM onf
Create DTM simpletree
Create DTM onf
Create maxima point cloud onf
Create Segmented CHM simpletree
Filter maxirma by neighbourhood onf
Gaussian filter optimized by maxima number onf
Modlify DEM onf
Pit filling ignlif
Upper outliers removing ignlif

onf

k in progress (Beta)

Replace to default position

During Computree launch, place at last known position
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Configuration

Fichier X¥B ( sample_cloudyb ) ? 5 ame Configuration
Ll RESUlt_ - — Favorites
4 . 21 - Filter the point cloud to keep only the minimum Load
[] Scéne extraites Grid resolution: o Export
2 Waorkflow
Surfaces extraites Points
3D geometry
Voxels
2D geometry

The only parameter is the resolution of the output B

Model manager Digital elevation models
Cormnpute hillShade raster onf
. Compute slope raster onf
Convert DEM to point cloud onf
ConvertTNtoDTM  onf
~ Create DSM (Zmax) onf
Std group Create DSM and DHM onf

FREF surface Item without po Create DTM simpletree
DTM TIN ] 2D triangulation Create DTM

4

aonf
Create maxima point cloud onf
Create Segmented CHM simpletree
Filter maxirma by neighbourhood onf
Gaussian filter optimized by maxima number onf
Modlify DEM onf
Pit filling ignlif
Upper outliers removing ignlif
SEGMA
Map one attribute by cluster (raster) onf
Meshes
Metrics

Item configurator Others
Work in progress (Beta)

Replace to default position

Apply Auto During Computree launch, place at last known position
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Step manager

Name
4 Steps workflow
4 % 4- Points, Fichier XYB [ sample_cloud.ayb )
] Result
4 % 5-Filter the point cloud to keep only the minimum p.
[] Result (COPY)
4 < 9- Compute the digital terrain model
[[] Result (COPY)

ol > JF! 1 :
g X @ ﬁv le ~ Sync ®e_

a4 gy
Result (COPY)
€ >
Model manager [ 4
Result {COPY) {10) - |& | .
Mame 1 Type
4 Result
4 Group []  Stdgroup
Scene Point scene
Intensité []  Point quint16 attributes
Scanner O Scan position
File header [ ] XYB Header
Scéne extraite [ Point scene
DTM TIN [] 2D triangulation
SceneFRBF  []  Pointscene
DTM Raster<float>
Item configurator =

8l obtained using the TLSO1 tutorial.

Hame Value "
1 Bounding Shape [] Activate
2 Bounding Shape center [] Activate
3 Points size (Bounding Shape) 10
4 Raster mode [ Activate
5 Raster mode: fix Z-level |:| Activate
& Raster mode: Z-Level (m) ]
7 Raster mode: show grid |:| Activate
g 3D mode Activate v
Apply Auto
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The resulting DTM is much more accurate than that

€ Steps
Search for steps
Steps name

2D geometry
Rasters / Images
l Create / Merge
Bl Digital elevation models

- T mE

Configuration

Configuration

Create maxima point cloud
Create Segmented CHM
Filter maxima by neighbourhood

Map one attribute by cluster (ra
Meshes
Metrics
Others
rk in progress (Beta)

onf
simpletree
onf

Replace to default position

During Computree launch, place at last known position




A
~ = w 20
Step manager
MName

4 Steps workflow
4 " 4 - Points, Fichier XYB ( sample_cloud.xyb )
[] Result
4 . 5- Filter the point cloud to keep only the minimum p
[] Result (COPY)
4 o 9- Compute the digital terrain model
[] Result (COPY)

4
Result (COPY)

£ >
Model manager g X
Result (COPY) (10} ~ & | K.
Mame 1 Type
4 Result
Group ] Std group
Scene O Point scene
Intensit ] Point quint16 attributes
Scanner ] Scan position
File head ] X¥B Header
Scéne extraite [ Point scene
DTM TIM ] 2D triangulation
SceneFRBF  []  Pointscene
DTM [ Raster<float>
Item configurator =

Mo elementin 3D view

Apply Auto
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Step 5: Export the DTM
= Menu Export / Raster

It is possible to export the raster to a large number
of formats, for example the GeoTiff.

71 Configuration (GDAL GeoTIFF) ?

Apply

Cancel

Adaptative file name (in a loop) []

The adaptive name (in a loop) check box should be
left unchecked, allowing you to choose a file name
manually.

The use of scripting loops and adaptive name
exports will be discussed in another tutorial.

- 0
=)
(o) Steps
Sear: Configuration
Steps name Configuration

Replace to default position

During Computree launch, place at last known position
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Step manager g X
MName

4 Steps workflow
@ " 4- Points, Fichier XYB ( sample_cloud.xyb )
[] Result
@ " 5 - Filter the point cloud te keep only the minimum p
[] Result (COPY)
< ' 9- Compute the digital terrain model
[] Result (COPY)
o
Result (COPY)

£ >
Model manager g X
Result (COPY) (10} ~ & | K.
Mame 1 Type
4 Result
4 Group ] Std group
Scene O Point scene
Intensité ] Point quint16 attributes
Scanner ] Scan position
File header []  XYB Header
Scéne extraite [ Point scene
DTM TIM ] 2D triangulation
SceneFRBF  []  Pointscene
DTM [ Raster<float>
Item configurator =
Mo elementin 3D view v

Apply Auto
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X Configuration of input results (GDAL GeoTIFF (13))
Results names Step Help Input data selection
4 Regylt 2] ﬁj ata Sel.
4} a
|| Result IFP_stepComputeMnt (9) 4 Group
[] Result IFP_stepGetMinPtsPerSurface (5) Scéne [Point scene] O
[ Result Points, Fichier XYB (4) Intensité [Point quint16 attributes] [
Scanner [Scan position] O
File header [XYB Header] O
Scéne extraite [Point scene] ]
DTM TIM [2D triangulation] O
Scene FREF [Point scene
DTM [Raster=float=]
< >

Searched data

Groupe [Group]
Item []
ltem []
Item []
Item []
Item []

As input data you should select the DTM produced

by the previous step.

Then choose a file name on the disk.

~ Masquer les dossiers

G Export as...
(-} * 4 .k CePC » SYSTEME(C:) » z_DOMNMEES » tutorial v @& Rechercher dans : tutorial pel
Organiser * Mouveau dossier 4=z v @
ot Musique A Nom ’ Modifié le Type Taille
4L Téléchargement:
& Vidéos Aucun élément ne correspond a votre recherche.
&, SYSTEME (C3)
MNom du fichier: | MNT_demo v
Type: | GDAL GeoTIFF (* tif) v

Steps

Configuration

Configuration

Replace to default position

During Computree launch, place at last known position
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Step manager g X @ @v le ~ - = | @ | @ - = = 3 L

4 [ Steps
MName " I}‘ m ] ‘ E . ® ttems O Points () Faces () Edges Search for steps... Configuration
4 ' 4- Points, Fichier XYB { sample_cloud.xyb )
[] Result Steps name Configuration

4 . 5- Filter the point cloud to keep only the minimur
[] Result (COPY)

4 . 9- Compute the digital terrain model

The actual export will occur when the script is
[] Result (COPY) .
- executed, using the play button.

Favorites
3 Load

v
£ > 4
Model manager g X
Result {COPY) {10) - & .
Mame 1 Type
4 Result
4 Group ] Std group
Scene O Point scene
Intensité ] Point quint16 attributes
Scanner ] Scan position
File header []  XYB Header I |
Scéne extraite [ Point scene
DTM TIM ] 2D triangulation
SceneFRBF  []  Pointscene
DTM [ Raster<float>
Item configurator =
Mo elementin 3D view v
]
Replace to default position
Apply Auto During Computree launch, place at last known position




