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registration in TLS 
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CMCS  

CaMera Coordinate System 

 

SOCS  

Scannerôs Own Coordinate 

System  

 

PRCS  

PRoject Coordinate System  

 

GLCS/CRS  

GLobal Coordinate System  
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registration methods 

DirectGeoreference Freestation 

Backsight 

Traverse 3 Point Solution 

2 Point Resection 1 Point Reference 
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RIEGL VZ-400i ς TLS LIDAR System  



RIEGL VZ-400i ς specification 
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spectral registration basics 

Å resampling of irregular point cloud on 3D grid yields  
άvoxelizedέ о5 ŘŀǘŀΥ   v(x) 

ÅFourier transform of v(x):   V(k) 

Åsame signal but rotated and shifted:   w(x)=v(Rx+ t) 

ÅFourier transform of w(x):   W(k) 

ÅFourier Rotation Theorem and Fourier Shift Theorem 
W(k) = V(Rk) exp(i2p kT R-1t) 

Åmagnitudes only  
|W(k)| = |V(Rk)|  

Å for R equal to identity matrix (no rotation) 
Wô(k) = V(k) exp(i2p kT t) 

 

 

 

Ą rotation matrix R 

Ą translation vector t 



voxelization of scans 

Åvoxel attributes 

ïaverage reflectance 

ïnumber of points per voxel 

ïshape attributes (linear, planar, volumetric) 

Åcritical parameters for automated registration 

ïvoxel size (0.01 m ς 1 m) 

ïvoxel count (256 ς 1024) 

ïto be adapted to project (automatically) 

 



point cloud with reflectance encoding 


