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1 Computing Gradient

Most of computing in this section is based on the matrix calculus rules in
(Fackerl, [2004)).
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where G;; = Eg) —i—REgaR’ and A = Ag) — R>‘§3{ —t. By using the mapping:

Q: [w,v]’ = {exp(J(W)Rg),to + v}, w,v,to € R* Ry € SO(3)

the objective function is dependent only on w and v, and the full gradient can
be computed as the sum of gradient on each pair of points. So for each pair
point )\5\1,)1 and \Y ), the objective function is as follows:
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w,v,t,t, €R3 R,R, € SO(3)
25\1/)1, Zg) are 3 X 3symmetric positive semidefinite matrics
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the Jacobian vector can be computed as:
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the term % in (3) is:
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where term W will be computed as:
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and then we can compute a 924 which appears in @(Eb as:
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the term ‘g—g which appears in @ is computed:
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where Vectorization operator vec(-) and T, ,, is defined in (Facker, |2004). Fi-

nally7 22 is computed:
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thus we can rewrite the entries of Jacobian vector by substituting @

@[) into :
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By summing up gradients computed on all pairs, we can get:
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