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Motivation: 
Received Echo Signal 

Green Laser is capable of  
ƭŀƴŘ ƳŀǇǇƛƴƎ ŀƴŘ ΧΦ 



 
 

Motivation: 

Water Surface 

Received Echo Water Surface 

Surface  
Return 

Bottom 
Return 

ΧΦ ƻŦ ōŀǘƘȅƳŜǘǊȅΦ River Bed 
and Water Surface are measured 



 
 

Motivation: 

The topobathymetric LiDAR dataset enables the first time 
an entire and areal calibration of a numerical model with 
Water Surface, River Bed and Foreland as well as 
discharge (gauge stations).  



 
 

Project Area: 

Location:  
Italy, South Tirol, Between Sand in Taufers and 
Bruneck 
 
Length: ca. 15 km 
 
Point Density:  25 ς 40 pts/m2 

 

Strip adjustment: 6 cm 
 
Georeferencing:  
3 cm (5 Reference planes along  the river) 
 
 
 



 
 

Convert data from laser to F5 (HDF5) 

RDB (Riegl-Database)  to F5 ς Transformation to local coordinate system e.g ETRS/UTM 

Charles Hard Townes, 1955 

raw data: 10 GB   -> 12 min ->  6 GB as f5 



 
 

Classification and refraction of the Point Cloud: 



 
 

Mesh -> Only ground- and river bed points are 
needed: 

River Bed: Correction of the coordinates due to  
the transition between air&water (refraction, runtime) 
are applied by HydroVISH 

Foreland: Ground Points 



 
 

Holes 

Mesh -> Missing data by shadowing effects are 
filled up with a region growing algorithm: 



 
 

Fill holes in point cloud: 

HOLE 



 
 

Fill holes in point cloud: Map points on a raster 



 
 

Fill holes in point cloud: Region Growing 

Data No Data 



 
 

Fill holes in point cloud: Region Growing 

Kernel Size 3x3 or higher 
New Height Value (Mean of Kernel) 



 
 

Fill holes in point cloud: Region Growing 

First run over the entire raster 

Second run over the entire raster 



 
 

Missing point in the point cloud are filled up 



 
 

Downsampling: Mapping points on raster with 
different cell size   

Cross-Section 

Cell Size 

Mapping Points on raster according 
to there topology (planarity) 

Planar 
Not planar 

Planar 

Not planar 

Planar 



 
 

Downsampling: Calculating the planarity of 
points 
 

Ritter & Benger 2012 



 
 

Downsampling: Eigen-Values of the point 
distribution tensor 

 

ïShape factors by [Westin97] 

ïS(Pi) is a 3x3 symmetric tensor and positive definite 

 

ï3 Eigen-Values: 

 

ïShape factors: 
 

 

 

[Ritter ] 



 
 

Downsampling: Planarity of the Point cloud 



 
 

Down sampling: Switching between grids  



 
 

Downsampling: Resulting points on a uniform 
grid with different cell size-> Qhull triangulation: 

5x5m 

1x1m 

3x3m 



 
 

Merging Shape Lines of Buildings with Mesh 



 
 

Merging Breaking Edges with Mesh 



 
 

Merging Shape Lines of Buildings with mesh 



 
 

Merging Shape Lines of Buildings with mesh 



 
 

Merging Shape Lines of Buildings with mesh 



 
 

Preparing the LiDAR Water Surface modelling:  
extraction of 1.1 mio points out of the signal penetration 
curtain within a 30 cm layer: 

Cross Section 

Water surface and signal penetration curtain 
~0-60 cm 

LiDAR Points of Water Surface 


