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ABSTRACT

This paper addresses a method to compute the closest approach distance between two
ellipsoids in their inter-center direction. This is the key technique for collision detection
and response between ellipsoids. We formulate a set of conditions with the inter-center
distance, the contact point and the contact normal vector of the two externally-contacting
ellipsoids. The equations are solved robustly and efficiently using a hybrid of Newton's
method and the bisection method with root bracketing. We demonstrate the robustness
and efficiency of the proposed method in various experiments.
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[Fig. 1] Two contacting ellipsoids e, (x) =1 and
e,(x—dn) =1 with the closest approach distance d
in their inter—center direction n and their
concentric ellipsoids contacting along the curve
x(u) (Reinterpretation of [Fig. 1] in [4]).
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[Fig. 2] Maximum and average numbers of
iterations for 1,000,000 samples generated for each
v increasing from 1 to 1000 by 1.
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