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Goal

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

Interest

The separation of ground and vegetation points allows:
* To create a digital terrain model to obtain a height reference at any point in 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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Step 1: Load the terrestrial LIDAR point cloud using

Nom du fichier: | sample_cloud.xyb

Modifié le

16/06/2017 10:01

the open file button.
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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

> KEEEH

& 2D geometry

@ Rasters / Images

& Meshes

) Metrics

g Others

&l Work in progress (Beta)

Item configurator

Mo elementin 3D view

Mame  Value

to default position

Auto During Computree launch, place at last known position
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Step 2: Classify Ground Points
=>» Menu Points / Classify
=>» Step ID: ONF_StepClassifyGround

This step :
1. Creates a Zmin raster where each pixel contains
the Z value of the lowest point

Filter this raster by eliminating the aberrant e
pixels, on two optional criteria:

 The density of points

* Coherence with the neighbourhood

The points above the unfiltered pixels on a fixed

thickness from the minimum Z are considered as

ground points.

Replace to default position

[¥] During Computree launch, place at last known position
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hlame Debug L L\\, m Iil ‘ E . ®) ltems () Points () Faces () Edges Search for steps... Configuration
Steps name Configuration

=] [¥) 5] Configuration (ONF_StepClassifyGround (6))

Grid resolution: 50 3| am

Ground thickness: 32 +| am Cancel
Filter by density

Minimum density: 200,00 3| ptsjm2

Filter by neighbourhood consistency

Neighbourhood (jsolated points): 3 3| Cases

S Wl Step parameters:

=i o Bl - Resolution of the grid used for the Zmin raster
* Ground Thickness:
* For density filtering: the density of points is e
calculated above each pixel, on a vertical
ﬂ extend from Zmin to Zmin + chosen thickness.

For each pixel preserved by the filtering, the
points between Zmin and Zmin + the chosen

Mo elementin 3D view

thickness are classified as ground.

Replace to default position

/] Duri 3T
Apply Auto During Computree launch, place at last known position
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Step manager g X @ ﬂ - e - Sync | | @ @ R = =) P L e | | = G Steps

Neme Debug L L\s [} Iil ‘ E = ® Items () Points () Faces () Edges Search for steps... Configuration

= ) %1 Configuration (ONF_StepClassifyGround (6)) Steps name
Grid resolution: 50 | m Apply
Ground thickness: 32 +| m Cancel
Filter by density
Minimum density: 200,00 3| ptsjm2

Filter by neighbourhood consistency

Neighbourhood (jsolated points): 3 3| Cases

peemal © Density filtering: activated or not

e v oo il - The minimum density, in points per m?, makes it

possible to determine for each pixel whether the

lowest points correspond to the ground or not.

The hypothesis is that in case of occlusion of the
ground (lowest points are in this case part of the

Bl vegetation), the density is reduced compared to

the case where the ground is scanned.

& Work in progress (Beta)

Replace to default position

/] Duri 3T
Apply Auto During Computree launch, place at last known position
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pame Debug L L\\, m Iil ‘ E X ® Items () Points () Faces () Edges Search for steps... Configuration
vorite

=] [¥) 5] Configuration (ONF_StepClassifyGround (6))

Grid resolution: 50 +1| am
Ground thickness: 32 2 Cancel
Filter by density

Minimum density: 200,00 3| ptsjm2

Filter by neighbourhood consistency

Neighbourhood (jsolated points): 3 3| Cases

S Wl Step parameters:

A
No element vl | .

e 1 e Filtering by neighbourhood consistency: activated
or not

g Others
& Work in progress (Beta)

Neighborhood (isolated points): The distance (in

pixels) to which neighbours are taken into account
Bll for the test. The value Z of the pixel is compared
with the median of the Z values of the neighbouring
pixels.

Replace to default position

/] Duri 3T
Apply Auto During Computree launch, place at last known position
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Step manager

Debug

ints, Fichier XYB ( sample_cloudsyb ) (0
[] Result
- o ()
Classification raster
[] Result (COPY)

Model manager
Classification raster (5)

Mame
4 (Classification raster
4 gmnt

Ttem configurator
Raster <float>
Name Valug
Bounding Shape [] Activate
2 Bounding Shape center [] Activate
10
Activate
[] Activate
0
Raster mode: show grid [] Activate
3 3D mode [ Activate

Auto
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raster Zmin

This step produces a "Classification raster" result
containing the intermediate data:

 "DTM (Zmin)": the Zmin raster calculated by the
step to determine the zones where there are
ground points.

Configuration
Configuration

Favorites

3 L oad
@l Export
S Workflow

& 20 geometry

> KEEEH

& 20 geometry

@ Rasters / Images

3l Meshes

3 Metrics

g Others

Sl Work in progress (Beta)

to default position

During Computree launch, place at last known position
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© Density raster

Classification raster
[] Result (COPY)

=

This step produces a "Classification raster" result
containing the intermediate data:

Sl Work in progress (Beta)

 "DTM (Zmin)": the Zmin raster calculated by the
step to determine the zones where there are
ground points.
 "Ground Point Density": the density raster used
for density filtering.
These data are not used in the future, and are only
provided for diagnostic purposes.

Replace to default position
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MName Debug
4 Step
4 - Points, Fichier XYB ( sample_cloudayb 00
[] Result
- L)
[] Classification raster
Result (COPY)

Model manager
Result (COPY) (5)
Type
4 Group Std group
Scene t scene
Intensité Point quint16 attributes
Scanner
File header
Vegetation point
Ground points

Item configurator
Item with points
Value
Points Activate
dounding Shape [[] Activate

3 Bounding Shape center [ | Activate
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Otherwise, the step completes the input result
(containing the full point scene) by:

* A cloud of ground points

* A cloud of vegetation points

Favorites

3 L oad
@l Export

& 20 geometry

> KEEEH

& 20 geometry

@ Rasters / Images

3l Meshes

3 Metrics

g Others

Sl Work in progress (Beta)

Configuration

Configuration

Replace to default position

Apply Auto During Computree launch, place at last known position
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Debug

ints, Fichier XYB ( sample_cloudsyb ) (0
[] Result
P ")
[] Classification raster
[] Result (COPY)

Model manager
Mo element

Mame 1 Type

' The classification of the ground points is based on a
thickness above a Zmin raster, the classification is
not perfect:

- » The bottom of the trunks is attached to the

Item configurator

Value

Activate

2 Bounding Shape [ Activate ; ground pOintS
e - ¢ Cutting follows the pixel boundary, leading to
staircase effects

Auto

Favorites

3 L oad
@l Export
S Workflow

& 20 geometry

> KEEEH

& 20 geometry

@ Rasters / Images

3l Meshes

3 Metrics

g Others

Sl Work in progress (Beta)

to default position

During Computree launch, place at last known position
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oints, Fichier XYB ( sample_cloudayb 10

o= . Step 3: Create DTM

S =» Menu Raster / Digital Elevation Models
=>» Step ID: ONF_StepComputeDTMO02

This step creates a raster (Digital Terrain Model)

from the ground points, with an optional

interpolation of pixels without ground points
(missing values).

Work in progress (Beta)

Replace to default position

During Computree launch, place at last known position
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n Configuration of input results (ONF_StepComputeDTMO2 (7))

Sync L L

Items () Points () Faces (O Edges

Results names Step Help Input data selection

4 Ground points 2] Available data Sel.
Result OMNF StepClassifyGround (3 4 Result

4 Group

Searched data

Groupe [Group]
Ground points [Point scene]
Ground points [Point scene

Ground points [Point scene]  {[v] Ground points [Point scene

When adding, the input data should be configured:

from the previous

step.

(o) Steps

Rasters / Images
g Create / Merge
Bl Digital elevation models

Convert TIN to DTM

Create DSM and DHM

Map one attribute by cluster (raster)
3l Meshes
3 Metrics
g Others
Sl Work in progress (Beta)

Configuration

Configuration

simpletree

Replace to default position

During Computree launch, place at last known position
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MName Debug
4 Steps workflow
@ " 4- Points, Fichier XYB ( sample_cloudxyb ) ()
[] Result
a8 L)
[] Classification raster
[] Result (COPY)

1 Configuration (ONF_StepComputeDTMO2 (... ?

= Appl
5 B

Interpolation Cancel

Grid resolution:

Size of interpolation window 10
Smoothing (mean filter) O
Smoothing neighbourhood: 2

Convert NA values to min{DTM)?

Model manager

a
No element v |5

Step parameters:

Mame 1 Type

* @Grid resolution: resolution of the DTM produced.

Item configurator

Mo elementin 3D view

Interpolation: Enables interpolation for missing
values. The interpolation is done by the natural

neighbours method, taking into account a
neighbourhood defined by the size of the
interpolation window (square) expressed in
pixels. Thus a size of 10, will take into account the
non-empty pixels, in a square of 21x21 pixels,
centered on the pixel to be interpolated.

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

Bl Digital elevation models

Convert TIN to DTM

Create DSM and DHM

Create Segmented CHM

g SEGMA
Map one attribute by cluster (raster)
3l Meshes

A Analyze

Replace to default position

During Computree launch, place at last known position
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Name Debug 3
4 Steps workflow

4 4-Points, Fichier XYB ( sample_cloudyb ) L) 7 Configuration (ONF_StepComputeDTM02 (.. ?
[] Result
4w L)
! ) = Apply
[] Classification raster Grid resolution: cm
[[] Result (COPY) Interpolation Cancel
Size of interpolation window 10 S

Smoothing (mean filter) O
Smoothing neighbourhood: 2
Convert NA values to min{DTM)?

Model manager

el ©  Smoothing (medium filter): Enables the
i on smoothing of the terrain (after interpolation).
This smooths the irregularities of the DTM, at the
price of a reduction in its accuracy. Each pixel is

replaced by the average of the neighbouring
pixels. The neighbours taken into account are
v defined by the Smoothing neighborhood (in

Item configurator

pixels). Thus a size of 2, will take into account the
non-empty pixels, in a square of 5x5 pixels,
centered on the pixel to be smoothed.

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

Bl Digital elevation models

Convert TIN to DTM

Create DSM and DHM

Create Segmented CHM

g SEGMA
Map one attribute by cluster (raster)
3l Meshes

A Analyze

Replace to default position

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

4 4-Points, Fichier XYB ( sample_cloudyb ) L) 7 Configuration (ONF_StepComputeDTM02 (.. ?
[] Result
4w L)
! ) = Apply
[] Classification raster Grid resolution: cm
[[] Result (COPY) Interpolation Cancel
Size of interpolation window 10 S

Smoothing (mean filter) O
Smoothing neighbourhood: 2
Convert NA values to min{DTM)?

Model manager

e ©  Convert NA values to min (MNT): Replaces the
=t e missing values with the minimum value of the
DTM.

NB: Normally interpolation eliminates missing
values. However, in the case of large ranges of
v missing values (of greater size than the

Item configurator

this case this option can be useful even after an
interpolation.

interpolation window in pixels), it may subsist. In

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

Bl Digital elevation models

Convert TIN to DTM

Create DSM and DHM

Create Segmented CHM

g SEGMA
Map one attribute by cluster (raster)
3l Meshes

A Analyze

Replace to default position

During Computree launch, place at last known position
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[] Result
4 5 - Classify ground points | ¥
[] Classification raster
[] Result (COPY)
- e

w o
Result (COPY)

Model manager

Result (COPY) (15)

Mame
4 Result
4 Group

Scene
Intensité
Scanner
File header
Vegetation points
Ground points
DTM

rROOOOOOO

Item configurator

Value
[] Activate
[ Activate
ink cell centers [] Activate
show relief Activate
[] Activate

min for scaling (m) 0

Auto
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The step adds to the input result the produced DTM
(raster), visualized here in 2D.

NB: The black areas on the left and on top
correspond to the assignment of min values (MNT)
to the large ranges of values missing at the
periphery of the point cloud.

Favorites

Load

Export
Waorkflow
Points

3D geometry
WVoxels

2D geometry
Rasters / Images

Convert TIN to DTM

Create maxima point cloud
Create Segmented CHM
Filter maxira by neighbourhood

SEGMA
Map one attribute by cluster (raster)
Meshes
Metrics
Others
Work in progress (Beta)

to default positic

During Computree launch, place at last known position
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MName Debug

4 Steps workflow
@ " 4- Points, Fichier XYB ( sample_cloudxyb ) ()

[] Result
@ % 5- Classify ground points [¥]

[] Classification raster
[] Result (COPY)
a0 L%
Result (COPY)

< >
Model manager 8 X
Result (COPY) (7) & | H.
Mame 1 Type
4 Result
4 Group [  Stdgroup
Scéne [ Pointscene
Intensité O Point quint16 attributes
Scanner ] Scan position
File header O XYB Header

Vegetation points Point scene
Ground points Point scene

NSO WE

DTM Raster=float>
Item configurator g X
Raster <float> -
Name Value L
4 Raster mode [] Activate
5 Raster mode: fix Z-level [ Activate
& Raster mode: Z-Level (m) ]
7 Raster mode: show grid [] Activate
8 I 3D mode m
g 3D mode link cell centers [ Activate
10 3D mode: Show relief Activate
11 3D mode: scale [] Activate v

Apply Auto

Items () Points () Faces (O Edges
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The terrain can also be viewed in 3D, using options
in the Item Configurator.

- 7R

= || 5|
(o) Steps
Search for steps... Configuration
Steps name Configuration

Rasters / Images
g Create / Merge
Bl Digital elevation models

Convert TIN to DTM onf

Create maxima point cloud onf
Create Segmented CHM simpletree
Filter maxima by neighbourhood onf

Map one attribute by cluster (raster)
3l Meshes

3l Metrics
g Others
Sl Work in progress (Beta)

Replace to default position

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

[] Result
4 . 5- Classify ground points
[] Classification raster
[] Result (COPY)

v
Result (COPY)

4 " 4 - Points, Fichier XYB ( sample_cloudayb ) L)

L%

v

Model manager

Result (COPY) (15)

Mame 1 Type
4 Result
Group [  Stdgroup

Scéne [ Pointscene
Intensit O
Scanner []  Scan position
File head O XYB Header
Vegetation points [ ] Point scene
Ground points  []  Point scene
DTM [0  Raster<float>

Point quint16 attributes

Item configurator

Mo elementin 3D view
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Step 4: Export the DTM
=» Menu Export / Raster

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

n. Configuration (GDAL GeoTIFF) ?

Adaptative file name (in a loop) [] Apply

Cancel

The Adaptive file 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.

c Steps

Configuration

Search for steps...
Steps name Configuration

Replace to default position

During Computree launch, place at last known position
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4 Steps workflow
4 4-Points, Fichier XYB ( sample_cloudayb ) () n Configuration of input results (GDAL GeoTIFF (16)) - 8
[] Result
4 % 5- Classify ground points LY Results names Step Help Input data selection
E ;Iasslfltccag::qraster 4 Re 2] Available data Sel.  Searched data
e == Q ii Result OMNF Ste= Com:uteDTMO}‘_i‘IS 4 Result
Result (COPY) || Result ONF_5tepClassifyGround (3) 4 Group Groupe [Group]
st [T] Classification raster OMF_5tepClassifyGround (3) Scéne [Point scene] O Item []
[[] Result Points, Fichier XYB (4) Intensité [Point quint16 attributes] ]  ltem []
Scanner [Scan position] O Item []
File header [XYEB Header] O Item []
< > Vegetation points [Point scene] O Item []
cund points [Point scene []
Model manager & x DTM [Raster<float>]
Result {COPY) {15) 1 [&] W,
Mame 1 Type
4 Result
4 Group [  Stdgroup
Scéne [ Pointscene
Intensité O Point quint16 attributes :
ove 1 Sanportor It is necessary to select the DTM produced by the
File header O XYB Header
Vegetation points [_] Point scene .
Ground points ] Point scene p d g t p
DTM [0  Raster<float> rece I n S e *
h h fil m he disk
S & Then choose a tfile name on the disk.
Mo elementin 3D view W

Apply Auto

Export as...

.k CePC » SYSTEME(C:) » z_DOMNMEES » tutorial v & Rechercher dans : tutarial pel

Organiser = Mouveau dossier

ol Musique A Nom Modifié le Type Taille

4L Téléchargement:
# Vidéos
= SYSTEME (C:)

Aucun élément ne correspond a votre recherche.

MNom du fichier: | MNT_demo v

Type: | GDAL GeoTIFF (* tif) v

“ Masquer les dossiers Annuler

- &

Steps
Search for steps Configuration
Steps name Configuration

Replace to default position

During Computree launch, place at last known position
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MName Debug
4 Step
4 - Points, Fichier XYB ( sample_cloudayb 00
[] Result
4 5 - Classify ground points 1%}
[] Classification raster
[] Result (COPY)

Model manager
Result (COPY) (15)

Type

4 Group Std group
Scene t scene
Intensité Point quint16 attributes
Scanner
File header
Vegetation points [_]
Ground points

[l
DTM O

Item configurator

entin 30 v

Apply
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The actual export will occur when the script is
executed, using the play button.

Configuration
Steps name Configuration

Favorites

Load

Export
Worlflow
Points

3D geometry
WVoxels

2D geometry
Rasters / Images
Meshes

Metrics

Others

Work in progress (Beta)

Replace to default position

mputree launch, place at last known position




