
Sounding Better!
Vegetation Filter for LiDAR Data

By Jerry Knisley
During a recent demonstration of the NEXUS-800 for the North Carolina Department of 
Transportation, the request was to determine the amount of ground coverage under the tree 
canopy, if possible.
The image above is the survey data in 
the MBMAX64 editor. The site is an 
area covering 17 acres that is an 
unused test site. The survey 
demonstration consisted of a single 8 
minute flight at an altitude of 50 meters 
a speed of 4 meters per second.  
The data collected by HYPACK® during the survey consisted of:
• Ping Count = 5,047
• Sounding Count = 9,456,509
• Position Count = 6,688
• MRU Count = 11,031
• Heading Count = 6,254
• Tide Count = 6,688
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VEGETATION FILTER
The Vegetation Filter used in the Profile Window attempts to differentiate between the ground 
level and any vegetation that may be growing there. The filter analyzes the profile segment 
looking for the minimum elevation in each segment. This elevation is interpreted as the 
ground level. There are three parts to the Vegetation Filter that can be adjusted:
• Window Size: The along profile segment distance.
• Overlap Percent: The amount each window overlaps with the previous segment.
• Gate Size: In elevation units, the distance above and below the interpreted ground where 

the filter will allow data to be retained. A tight filter will eliminate more data but could 
remove valid returns.

The following images show an example of using the Vegetation Filter:
In Figure 1, the Window Size is too small to effectively remove the vegetation from the 
display. 
In Figure 2, the Window Size is good, but the Gate is eliminating some good data.

FIGURE 1. Small Window Size Leaves More Vegetation
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FIGURE 2. Gate Eliminates Good Data

When the settings are adjusted properly the ground is retained and the vegetation is 
removed. 

FIGURE 3. Data Representing the Ground Remains While the Vegetation is Filtered

In the Profile Window, you can filter the display or the entire survey. In Figure 4, the data was 
filtered just in this profile. The profiles are stacked to allow multiple profiles to be visible in the 
in the window.  
November / 2017  3



FIGURE 4. Filtered Data

FILTERED DATA
The final result. The Vegetation Filter has removed a portion of or, in some cases, the entire 
building. Saving this out to XYZ allows the ground elevations to be observed and utilized 
where available. Separate processing can be accomplished to export the building XYZ data if 
that is of interest as well. 

FIGURE 5. Filtered Data
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FIGURE 6. Ground Elevations Only

ANALYZING THE QUANTITY OF ELEVATIONS PER SQUARE FOOT
In Figure 7, the display shows areas as green where the count of returns per square foot is 
greater than 2. The red areas are displayed were there are fewer than 2 returns per square 
foot. Areas under the tree cover, where the Vegetation Filter did most of the work, contain a 
surprising number of returns. 

FIGURE 7. 
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CONCLUSION
For the purpose of removing the vegetation and obtaining the true ground beneath, in the 
North Carolina Demonstration, the MBMAX64 Vegetation Filter worked very well. 
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