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Approximation
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Given an H-polytope P : {x: Ax · b} look for two
collections I and E of adjacent boxes s. t.:
1. the union of all boxes in I is contained in P
2. the union of all boxes in E contains P
minimize the volume error and minimize the total 
number of boxes 



Single Inner Box
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Single Inner Box
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Single Inner Constrained Box
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Single Greedy Inner Box



Single Greedy Inner Box



Single Outer Box
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Recursive Inner Approximation
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Recursive Outer Approximation



Fragmentation



Recursive Inner-Outer Approximation



Extension: Approximate Projections



Conclusions
Algorithms to compute an inner and an outer
approximation of a polytope 

◦ Minimal volume error and number of boxes 
◦ Alternative to the exact computation of the projection
◦ Good performance

Open Question: determine the projection of P (or a 
polyhedral approximation) using the 
approximation

Possible Extension: Use 
arbitrary polytopes 
(i.e. octagons) as 
approximant shapes
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