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O(n + =)
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e Heuristics

AABB (Axis Aligned Bounding Boxes)

PC A-bounding box  O(n), O(nlogn), O(nlzl+1)
OBB-tree [Gottchalk, Lin, Manocha, '96]
BOXTREE [Barequet, Chazelle, Guibas, Mitchell, Tal '96]
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Principal Component Analysis

X ={z1,22,...,Zm}, x;is a d-dimensional vector

c=(c1,co,...,cq) center of gravity of X.

veR: war(X,v) ==Y " (@ — ¢, v)?

most significant directions: v1,vs, ...,y

var(X,v) = (Cv,v) . Cy = 35> 5l (Tak — ) (Tjr — ¢5).



PCA

Lemma 1. For I < j < d, let \; be the j-th largest eigenvalue
of C and let v; denote the unit eigenvector for \;. Let B; =
{v1,v9,...,v;}, sp(B;) be the linear subspace spanned by B,
and sp(B;)— be the orthogonal complement of sp(B;). Then
A1 = max{var(X,v) : unit vector v in R} and for any 2 <
j<d,

i) A; = max{var(X,v) : unit vector v in sp(B;_1)*}.
if) A; = min{var(X,v) : unit vector v in sp(B;)}.

iii) var(X, B;) > var(X,S) for any set S of j orthogonal unit
vectors.
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