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Agenda 

ÅBasics 

ÅTerrestrial Laserscanning 

ÅStructure from Motion  

ÅApplication of the techniques in an excavation project 

ÅThe collapsed wood accumulation in the well-room of the Royal 

Palace of Qatna (Syria) 

ÅHigh-Precision Measuring Techniques (3D acquisition of 

surfaces) 

ÅBasics 

ÅDifferent projects 
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Basics of Laserscanning Technology 

ÅMeasures distances and angles to object 

ÅGenerates 3D points similiar to a Total Station 

ÅDifference: TLS creates homogeneous cloud with thousands 

of 3D points in short time 

ÅIs established product for visualizing, reconstruction, 

deformation analysis, documentation and other applications 

ÅThe quality of TLS and its different influence factors are 

correlated 
Åi.e.: surface area, angle of incidence, recording distance 
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Basics of Laserscanning Technology (TLS) 

http://www.faro.com 

 

gib.uni-bonn.de 

 
Distance One sigma standard deviation  
1 ï 25 m 5 mm 
Ó 50 m 9 mm 

Both information with a mean albedo and  

127000 points (pts)/sec scan rate 

Point accuracy Leica GeoSystems HDS6000 out of the userós manual  
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Basics of structure from motion Technology 

ÅTechnology originates in Robot Vision Technology 
Åtracking of objects, collision tests, motion control, etc.  

ÅUsed in different software packages to generate 3D point clouds / 

models from a group of pictures automatically 
Åexamples: VisualSFM (Open Source); AgiSoft Photoscan (commercially) 

ÅWorkflow similar in different software packages  

 

http://www.imageclef.org 

Unsorted pictures  

Extraction of features,  

contours and deep edges  

Orientation & bundle adjustment  

interior and relative orientation by  

assignment of homologous image areas  

3D reconstruction  

Optionally with  

meshing and texturing  

Figures: http://www.carlos-hernandez.org/research.html 4-16 
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Basics of structure from motion Technology 

ÅWorkflow on a terracotta figure with around 50 images.  
ÅImages were generated with a Nikon D300  

ÅReferencing with 3D points on the object 

ÅComparison with highly precise 3D model (created with fringe projector type 

GOM Atos III) 

 

terracotta figure  

Nikon D300  GOM Atos III  

- typical capturing scenario for an Isolate Object 
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Basics of structure from motion Technology 
- Terracotta figure 

Workflow of used software 

6-16 

- Collecting image set (import) 

- Getting the tie points (SIFT operator) 

- Matching homoglues image points 

- Adjust camera & orientation parameters 

- Undistored the images 

- Generate a 3D point cloud, mesh (tex.) 
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