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Figure 1: High-level workflow overview 
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2 Overview 

Data input & requirements  

Table 1: Overview of the utilized training dataset 

3 Implementation 

3.1 Preprocessing, training data 

Table 2: Overall class split of the model-based ground truth point clouds 



 

3.2 Point cloud segmentation 

Table 3: Semantic segmentation IoU scores on S3DIS k-fold  

Figure 2: Comparison between projected wall points into the X-Y plane. (a) all points (with the applied point density filter for visualization), 
(b) only predicted wall points 

3.3 Method 1: Wall and room detection with line processing 

Line detection and space separation in 2D 

 



 

 

Floorplan generation and polygon midline extraction 

Figure 3: Line detection and space separation in 2D. (a) input point cloud of walls in 2D; (b) oversegmented plane; (c) polygon merging by 
ray-tracing; (d) polygon result (e) filtered and merged wall polygons based on a threshold of 5m2 (f) Filtered and merged room polygons (g) 
resulting floor plan from wall and room polygons bounds (h) wall polygon midlines for 3D reconstruction  



 

3.4 Method 2: Wall detection with image processing 

Point cloud rotation 

 

 

Figure 4: The projected point cloud of walls: (a) the point cloud is not aligned with the coordinate axes (larger AABB); (b) the point cloud is 
aligned with the coordinate axes (smaller AABB) 

Image processing step 



 

Figure 5: Separating wall blobs: (a) Binary image result of the projection of the point cloud in the horizontal plane; (b) same image after 
dilation operation with the rectangular kernel; (c) separated horizontal (left) and vertical (right) blobs after linear kernel; (d) separated wall 
instances in different colors with their corresponding AABBs 

Line merging 

Figure 6: Post-processing: (a) merging walls; (b) connecting walls; (c) merging walls after connecting 

3.5 Door and window detection 



 

Figure 7: Window and door detection: (a) find wall in original point cloud; (b) calculate void space of the plane; (c) find point clusters of the 
void space; (d) remove outliers of each cluster and find the rectangles of window and door void space, in this case three doors are found 

3.6 3D Reconstruction in Revit 

Figure 8: 3D Reconstruction Overview: (a) Original point cloud (top), point cloud after wall prediction and automatic rotation; (b) Wall 
instances after image processing (top), result after line merging (bottom); (d) Final 3D model after adding detected doors (in brown) and 
windows (in blue) with custom family type in Revit and exporting to DXF format 

4 Conclusion 
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