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Problem statement
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• How to generate lightweight building models from airborne Lidar point clouds?
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• How to generate lightweight building models from airborne Lidar point clouds?

• Objectives:

• Fidelity
✔ Provide accurate geodata

• Simplicity
✔ Regular and simple polygons

• Efficiency
✔ Ability to process large-scale areas, anywhere in the world

• Geometric guarantees
✔ Watertightness, orientable meshes…
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• Our contributions are twofold:

• A planimetric arrangement that generates concise, watertight building models from Lidar data, 
based on a 2.5D-view dependent representation

• A regularization procedure that simplifies the produced models, while enforcing geometric 
regularization and preserving geometric guarantees
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1) Plane detection
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2) Construction of a polygonal partition
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2) Construction of a polygonal partition

• A kinetic framework [Bauchet ‘18] produces a 2D decomposition of the space into convex cells. It 
is initialized with a set of 2D line-segments, composed of:

• 3D line-segments, projected on the horizontal plane (plane-plane intersections, height 
discontinuities in the point cloud) 

• Building footprint’s line-segments
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2) Construction of a polygonal partition

• Plane labels are assigned to the cells of the 2D partition by energy minimization (Potts model with 
a complexity term)
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2) Construction of a polygonal partition

• Roof structure is obtained by grouping polygonal cells with same plane label
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3) Regularization of 2D polygonal partitions
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3) Regularization of 2D polygonal partitions

• Vertex simplification
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3) Regularization of 2D polygonal partitions

• Pairs of near-parallel and near-orthogonal edges in the partition are detected
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3) Regularization of 2D polygonal partitions

• Coordinates of 2D vertices at the end of near-collinear or near-orthogonal edges are optimized 
globally via energy minimization
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4) Extrusion
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4) Extrusion

• Construction of 3D vertices for each roof section
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4) Extrusion

• Vertex simplification along the vertical axis
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4) Extrusion

• z-coordinates of the vertices are adjusted by global optimization
✔ Planarity constraints ensure valid geometric models
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• Our pipeline achieves similar accuracy and performance compared with state-of-the-art techniques, 
while delivering more compact meshes
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• Future works include:

✔ Extension to more complex models (CityGML LOD3)

✔ Building segmentation or contouring problems

✔ Retrieval of more complex geometric relationships (e.g. symmetries)

✔ Release of our pipeline as a Web service




