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INTRODUCTION P2P SOLUTION IN CLOSED FORM SOLUTION SPACE

Automatic viewpoint selection for flying-camera photo composition: . Construct an auxiliary frame F,: one axis passes through q' and q. Auxiliary frame F, Optimum candidates in F,
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@ » 8 general solns

" - Reformulate the equality constraints Eq. (2) using F,: ® 8 bounaary solns
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« Rewrite Eq. (4) into
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Proposed solution: ¢« w= [tlA], where ¢4¢ is the 1st column of R§ = [¢1§ ¢ ¢3¢], ¢
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- Formulate the under-determined P2P as a constrained nonlinear optimization Null space of A givesw = a, e, + a,e,, (2 parameters: a; and a,),
- Solve the constrained nonlinear optimization in closed form » Since [|c15|| =1, both ¢, 3 and t are parameterized with 1 parameter 6.
 Reformulate the inequality constraints Eq. (3) using Fy:
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W e . - Since y? + z2 = ||t§||” — x?, we introduce 1 more parameter ¢ so that y and z are
* (7 :estimated object . .
J _ - _ _ W w12 parameterized with 6 and ¢.
centroid positions in The neavll;estwcfzamera w argmlnHtC — 1 H ) (1) - Plugging t# in Eq. (5), we can solve for eight boundary solutions. @
the world frame Fy,,. pose (R;, t/) fromt)’ RY ¥
* p;: desired composition _ - Reformulate the objective function Eq. (1) using F,:
positions in the image ~ Subject to argmin||t4 — t4||%, (6)
frame F;. e o e, - Parrot Bebop drone:  Synthetic data:
* € es.tlmate collision- | Two 2D-3D point LD [k (ng qW N tﬁ, )’ 2) « Note the objective function obj = ||tC — t || is parameterized using 6 and ¢. real photo-taking scenario noisy object projections q]W hoisy object positions p§-
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