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Details on the computation of M (1)

We detail here the resolution of the quadratic minimization problem under linear constraints formulated in Section 4.3.
We want to minimize the function e

e=>_|RP; - SPip;|? (1)
i€V
under the following linear constraints
(Vie F)> eijhu; =0 )
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Each vertex P; is defined in homogeneous coordinates using

P, =P+ Z 6ij)\jvj 3)
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where F is the reference vertex expressed in the camera frame as

P, = an + fu+ v n 03 @)
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where 7 is the camera direction. Py is rewritten in a more compact form as
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By first replacing the expression of P from Eq. 5 into Eq. 3, and then replacing the expression of P; into Eq. 1, we can
formulate € as

2
€ = Z HRw — Swpi + Zﬁk(Rﬁk — Sh\kpi) + Zéij)\j(RUj — Svjpi)||2 (6)
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This can also be formulated as

e=ATAN+ M Bonp+ 0" Jn+ K 'n+C+ BY A (7



where Ag, B1, B, J, K and C' are matrices defined by

Eq. 7 can be rewritten as

= (AT nT)<§§ 63)<2>+(BIT KT)<2>+C

where Bs = %BQ. We have indeed AT Bon = AT Bgn + T BT\

This is also equivalent to
e=XTAX+BX +C

where X, A and B are matrices give by

A Ao Bs
X<n),A<BgT J),B(Bg K7 )

The equation (12) is the constraints defined in (2) rewritting in matrix mode using (13) and (14).
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(¥ (i,4) € [L|FI] % [1,|€]) DY = ey50f
(v (i,5) € [1, |F[] > [1, ISI]])DSJ = cijv]
(v (i,5) € [1,|FI] x [1,[€]]) D = cijv;

The new formulation of the problem is to find X such that the equation (15) is respected.

X = argmin (XTAX +BX +0)
XeKer(D)

We solve Eq. (15) by Lagrange multipliers.

(Y (5.k) € [1,1E]1%) AF* = < 6ij(Rv; — Svipi), din(Roy, — Svrps) >
vV (4, k) € [1,1€]] x [1,2]) ZBS;)k 225” < Rv; — Sv;p;, Ry, — Stigp; >
vV (4, k) € [1,2]?) Jjr = Z < RnljEZ Sn;pi, Ry, — Sngp; >
(Vjell,2]) K; = Z 2 fVRﬁj — Sn;p;, Rw — Swp; >
C= Z < Rw — SZ:,RM — Swp; >
(V3 5{1 E]) B! = 225” < Rv; — Svjp;, Rw — Swp; >
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