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Progressive Convex Hull Simplification
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V-representation
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“Our goal is to select a given target number n of
these halfspaces so that the resulting volume has
grown as little as possible.”



Dual Hull




Removing a half-space : removing a dual vertex

Dual hull
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Figure 4: We collect performance timings for each of the 133 mod- Figure 5: We simplify each of the 133 models from threedscans.com
els from threedscans.com. We time initial exact convex hull (pink) to 18 faces. We show a histogram collecting each output as factor
and our simplification to 18 half-spaces (teal). of the corresponding input hull volume. Our method was always

smallest and often by a significant margin.
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Input Convex hull [Blo11] [TLG17] [GH97] (dual) Our simplified convex hull
1x volume 1.44x volume 1.40x volume 1.21x volume 1.16x volume

Figure 6: We compare the family of convex hull simplification techniques that are variants of mesh simplification [GH97]. Our method
achives the smallest volume change. Runner up is running naive appearance preserving mesh simplification on the dual hull [GH97] (dual).

1532 faces

Input point cloud Convex hull [STL*2025] [MCK13] [GH97] (dual) Our simplified convex hull
1x Hausdorff 3.41x Hausdorff 3.53x Hausdorff 7.42x Hausdorff 2.09x Hausdorff

Figure 7: We take as input a point cloud, build its exact convex hull and then compare extreme simplifications with a variety of methods.
Our method finds the tightest simplification measured not just in terms of volume and area (which we can target to minimize directly), but
also in terms of Hausdorff distance measured post facto.



Input  Convex hull Minimizing added volume Minimizing added surface area

1x volume 1.00x vol. 1.01x vol. 1.05x vol. 1.22x vol. 1.00x vol. 1.01x vol. 1.07x vol. 1.25x% vol.
1x area 1.00x area 1.01x area 1.08x area 1.31x area 1.00x area 1.01x area 1.06x area 1.36x area

Figure 10: Both are really tight, but we can choose to minimize volume or area. Differences are a bit more pronounced at extreme simplifi-
cations, like this example down to 16 faces






