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• A lot of research 

• Floor plans are out of date 

– Not build according to blueprints 

– Interior changing over time (walls, doors) 

– Furniture missing 

– Connection between maps difficult 
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• A lot of research 

• Methods: 

• Histogram, RANSAC and more 

• Limitations 

– Manhattan world assumption 

– Only horizontal surfaces 

• Need for a new method! 

Point cloud 
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Which indoor walkable space can be 

identified from a voxelized point cloud 

using the trajectory of a mobile laser 

scanner? 

Research question 
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Walkable space 
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Voxel model 
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Voxel model 
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Trajectory information 

Walkable points Stair detection Connection 

information 
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Data capture 
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Data capture 
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Voxelization: Octree structure 
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Voxel size: 

14,6 cm 

 

Voxel size: 

3,6 cm 

 

Voxel size: 

7,3 cm 

 

Voxel size: 

1,8 cm 

 
Problem statement     Research question    Method    Implementation     Results    Conclusion 

 

 

 

 



54 

Voxel size: 

14,6 cm 

 

Voxel size: 

3,6 cm 

 

Voxel size: 

7,3 cm 

 

Voxel size: 

1,8 cm 

 
Problem statement     Research question    Method    Implementation     Results    Conclusion 

 

 

 

 



55 

Voxelization 
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Remove dynamic objects 
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Remove dynamic objects 
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Remove dynamic objects 
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Filling gaps 
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Filled if distance = 5 
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Trajectory classification 
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Trajectory classification 
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Method 
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Voxel model + seed voxels 
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Voxel model + seed voxels 
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Voxel model + entryways 
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Voxel model + entryways 
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• Find neighbors on the same level 

• Two termination criteria: 
– Two voxels directly above 

– Entryway voxels 

 

 

Region growing 
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Region growing: two methods 

DBSCAN 

 

Ordered checking 
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Region growing: two methods 
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Region growing: furniture 
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Classification check 
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Classification check 
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Subtract furniture: actor height 

Problem statement     Research question    Method    Implementation     Results    Conclusion 

 

 

 

 



77 
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Results: representation 
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Results: representation 
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Results: processing time 
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Results: navigable space 
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Results: navigable space 
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Research question 

• Possible to detect: stairs, slopes and horizontal 

walkable space 

• M2 accuracy of  10% 

• Identification entryways: split building into spaces 
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Future work 

• Identification of walls 

• Identify types of furniture elements 

• Identification of dynamic objects, which 

do not move during the scanning 

• Generation of a node network (network 

graph) 
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Thank you  

for your attention! 


