
I have to thank you very much for sending the data are very interesting, I will try to comment some 

questions that I hope will be helpful. 

1) First of all, and as Martin always told us, it is better when sharing point cloud files to use LAZ 

format. No information is lost, so we have to move less bytes, our hard disks have more free 

space, and we contribute to have less environmental impact. In this case, your original file is 

about 146 Mb and the equivalent LAZ is about 30 Mb (5 times less is important when you 

don't lose any information). 

 

2) On the other hand, and so that you have it in mind to be able to have a little clearer the idea of 

the parameters I have reprojected your data to a system EPSG:25834 (ETRS89, UTM34N) that 

is practically similar to one of those used in the place where these data are (this operation I have 

carried out with PDAL). I have also run LASoptimize, which I always have as a habit to try to 

detect problems and optimize the subsequent work. 

3) If you run LASinfo you can see how the density of the file is around 150 points/m2, with an 

average spacing of 0.08m, although these values have a certain variability because at the edges 

there are - logically - areas with lower density of points.  

 

4) A very frequent problem when working with dense matching methods is that at the end the 

points have a significant presence of noise, and this in the end affects significantly all the 

filtering and classification processes. In the end, in several operations, local slopes, flatness, 

etc. are calculated and this affects a lot. I try to show you with two examples. 

 

 
 



 

 
 

This in the end produces that if you calculate some geometric parameter related to flatness or 

variability in the surfaces (for example, with CloudCompare) you can see that even the surfaces 

of streets and buildings present certain problems. This makes the classification more difficult, 

since in the end it is based on criteria related to planarity (buildings) and roughness 

(vegetation). 

 

5) The solution that I propose you has two parts. First, considering that the vegetation has 

a fairly intense green color, you could consider a filtering considering a vegetation 

index. In this case, you do not have an infrared band which would be ideal for this, but 

you can use a vegetation index of those used for RGB images. Specifically, I have 

used: (G^2 - (R*B))/(G^2+(R*B)) being, R,G,B the color values of each point. I have 

made some test and a more or less correct discrimination could be obtained with a 

value of 0.3, that is to say, the points that have an index value higher than 0.3, are 

considered vegetation and are passed to class 3 (later they will be subdivided between 

classes 3, 4 and 5 depending on the height of the vegetation). 

 

 



6) With the rest of the points (i.e. everything that is not class 3) a LASground_new 

method could be applied, but we are going to have the problem of the "noise" present in 

the point clouds.  

 

 
 

7) In this sense, I recommend you to apply the procedure that Martin designed for use 

when we have dense clouds generated from photogrammetric SfM/MVS. Basically, the 

procedure consists of performing a LASthin (in my case, I have chosen a spacing of 

0.5m selecting the point that is at a level of heights equal to the median - 50th percentile 

- and provided that in the area there are at least 15 points). 

 

8) This tool generates a lower density mesh over your entire study area, including points with a 

coordinate equal to the median, according to the chosen spacing. Logically it includes points 

that belong to the terrain and points located on other elements (buildings, cars, etc.). On this file 

you can run LASground_new and set which points belong to the terrain itself. Do not forget that 

in all these processes, you must "ignore" class 3, which we have already said that we consider 

as vegetation. 

 



9) From this subset of points that are considered "ground", we can enrich the same, 

incorporating points that have a small distance with respect to the network of triangles 

that can be established from it. For this I have used the LASheight tool considering as 

reference the points of class 2 (ground) and incorporating those that were at a distance 

between -0.1m and +0.1m. Of course, these values may vary depending on the 

roughness of your terrain but the results are quite correct. With this we can understand 

that the terrain is already classified and incorporated in class 2. 

 

10) It is evident that in the streets appear some obstacles like vehicles etc. that are not 

incorporated in class 2 -ground- even in the main street it seems that there is a small 

pile of sand or something similar, that although it does not change color if there is a 

considerable change of height. 

11) At this point, we already have the points of class 2 (terrain) and class 3 (vegetation) 

classified. What would be left would be to analyze which of the points that are still 

unclassified (class 1, after applying LASground_new) are classified as buildings and as 

trees (in this case, most of them should already be classified as class 3, because of 

their vegetation index). I have used the LAS_classify option with a grid size parameter 

of 1m (your data has a considerable density) and a flatness of 0.15m, and a roughness 

of 0.4m. As you said in your mail, by modifying these parameters the final classification 

can be adjusted a bit more. 

 
 

 

12) Finally, I have considered only class 3 points, and subdivided them into classes 3, 4 

and 5, according to their height with respect to the terrain, using the LASheight option. 

In this case, I have considered class 3 (<2m), class 4 (2-5m) and class 5 (>5m). 



 

I hope the fast schema is useful both to you (and other members of the group), the area is not 

entirely straightforward as some buildings are partially hidden by vegetation, etc. but I think it 

looks reasonably good. The only issue, that I can see would be the points on the walls of the 

classes that remain unclassified, a possible solution would be to calculate verticality and assign 

those in vertical structures to the buildings class (you can use CloudCompare for example). 

Although it is not clear to me if you need it or not. Of course, if I can help you with anything else 

just let me know. 
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