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Context : State of the art
Manual methods : slow/expensive, but

Problem : Create a Building high fidelity and high robustness to data
reconstruction method cheap, with high defaults
fidelity and robust to data defaults.

Automatic methods : fast/cheap, but
lack of robustness on data defaults.

Florent Lafarge. Kinetic Shap ACM
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Context : Creation of a semi-automatic
reconstruction pipeline

Manual correction method : we want to correct both the geometry and the
topology of the objects.
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Polyedral modeler overview
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Operators
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Operators
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m Face creation From an vertex From an edge
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m Face Shift

m Edge Flip



Shift operator

There is no need for topological modification ! We just modify the plane
equation of the face : translation along the normal of the face.

(a,b,c,d+8)
(a,b,c,d)
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Face creation operator

Creation from a vertex

£ LA

Creation from an edge
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Flip operator
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Topological Events Resolutions
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Topological Event Resolutions

m Edge Collapse ;
m Vertex Splitting E
m Face Collapse - - -
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Edge Collapse

Happens when two ends of an edge collides.

Topological changes : an edge is transformed into a vertex.

OB
8 & <

Editing Watertight Manifold Polyhedra using Face Shifts with Automatic Topological Updates and Edge Flips

|l
~San

12/23



Vertex Splitting

Happens when a face adjacent to a vertex adjacent to 4 or more faces is shifted.
Topological changes : a vertex is transformed into an edge.
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Vertex Splitting

If the 2 splits are possible : choose the one creating the shortest edge.
The user can switch from a solution to the user using the edge flip.

Edge Flip
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Face Collapse

Happens after an edge collapse, if one of the faces adjacent to the collapsed
edge only has two edges on its exterior border.
Topological changes : a face is transformed into an edge.
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Face Collapse

The normal of the plane of the deleted face is stored in the newly created edge.

Face Collapse : Face Creation :
store face normal use face normal
into edge stored into edge

— —
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Conclusion

Figure: Import of a city)SON file, with 95% of successful imports

Future works :
m Increase Robustness
m New operators implementations (Face rotation, face cut...)
m Add other data sources display (LIDAR, Ortho-images...)
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Conclusion

Our application is available on GitHub, and is deployed on GitHub Pages
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Our repo : https://github.com/
LelouchLiBritania/3D-Viewer.git

Our demo:
https://lelouchlibritania.github.
io/3D-Viewer/
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https://github.com/LelouchLiBritania/3D-Viewer.git
https://github.com/LelouchLiBritania/3D-Viewer.git
https://lelouchlibritania.github.io/3D-Viewer/
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Thank you for your attention !!
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Topological data structure
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Topological data stucture

Our data model is based on the half-edge data structure
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Topological data stucture

The geometrical data is embedded in the faces, as plane equation coefficients.

a;.x+b;.y+c;.z+d; =0

The point coordinates are the solution
B x+haytcz4d, =0 of the equation system :

ax+by+cz+dy =0
X +byy+coz+dy =0
03x+b3y+ c3z+d; =0

as.X+bs.y+c3.z+4d; = 0
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