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

Interest

• A terrestrial LIDAR point cloud

Goal

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



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



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

(.xyb in this example)



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
2. Filter this raster by eliminating the aberrant 

pixels, on two optional criteria:
• The density of points
• Coherence with the neighbourhood

3. The points above the unfiltered pixels on a fixed 
thickness from the minimum Z are considered as 
ground points.



Step parameters:
• Resolution of the grid used for the Zmin raster
• Ground Thickness:

• For density filtering: the density of points is 
calculated above each pixel, on a vertical 
extend from Zmin to Zmin + chosen thickness.

• For each pixel preserved by the filtering, the 
points between Zmin and Zmin + the chosen 
thickness are classified as ground.

NB: The thickness should logically be adjusted in 
proportion to the resolution.



• Density filtering: activated or not
• The minimum density, in points per m², 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 
vegetation), the density is reduced compared to 
the case where the ground is scanned.

NB: The density value must be adjusted according to 
the entered input data. The value of 200 pts / m² 
corresponds to a scanning resolution of 6.3 mm 
between two points at 10 m (20 m radius plot).



Step parameters:
Filtering by  neighbourhood consistency: activated 
or not

Neighborhood (isolated points): The distance (in 
pixels) to which neighbours are taken into account 
for the test. The value Z of the pixel is compared 
with the median of the Z values of the neighbouring
pixels.

NB: This filter can be a problem in some cases with a 
steep slope (> 45 °).



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.

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.

• "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.

Density raster



Otherwise, the step completes the input result 
(containing the full point scene) by:
• A cloud of ground points
• A cloud of vegetation points



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 

ground points
• Cutting follows the pixel boundary, leading to 

staircase effects



Step 3: Create DTM
Menu Raster / Digital Elevation Models
 Step ID: ONF_StepComputeDTM02

Warning: use the ONF plugin step

This step creates a raster (Digital Terrain Model) 
from the ground points, with an optional
interpolation of pixels without ground points 
(missing values).



When adding, the input data should be configured:

 Check the ground point cloud from the previous 
step.



Step parameters:
• Grid resolution: resolution of the DTM produced.
• 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.

It is recommended to always activate the 
interpolation.



• Smoothing (medium filter): Enables the 
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 
defined by the Smoothing neighborhood (in 
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.

• Unless specifically required, it is preferable to 
disable this option.



• Convert NA values to min (MNT): Replaces the 
missing values with the minimum value of the 
DTM.

• NB: Normally interpolation eliminates missing 
values. However, in the case of large ranges of 
missing values (of greater size than the 
interpolation window in pixels), it may subsist. In 
this case this option can be useful even after an 
interpolation.

It is recommended to leave this option enabled.



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.



The terrain can also be viewed in 3D, using options 
in the Item Configurator.



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.

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.



It is necessary to select the DTM produced by the 
preceding step.

Then choose a file name on the disk.



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


