L ecture-15

Discussion of Program-2

Lucas & Kanade (Least Squares)

» Optical flow eq
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L east Squares Fit
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Rotation Around an Arbitrary Axis
(Rodriguez’' s Formula)
V =\.n)n+(V - (V.n)n)

V.e=cosq(V - (V.n)n) +sing(n” (V - (V.n)n
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Rotation Around an Arbitrary Axis
(Rodriguez’ s Formula)

Ve&=V +dngn” V+(1- cosq) n” (n" V)
V&= R(n,q)V

R(n,q) =1 +snq X(n) + (1- cosq) X *(n)
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Rotation Around an Arbitrary Axis
(Rodriguez’' s Formula)
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R(n,q) =1 +9ngX(n) + (1- cosq) X ?(n)
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3D Rigid Transformation
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3D Rigid Transformation
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W (x¢ +x¢h*(r, p,)- s (rgp, +Tx)) =0
W (y¢ +yeh (r, p;)- s(ry p, +T,)) =0




Model Fitting

» Solve for unknownsin five steps:
s p;; R T, T,Sh
» Use linear least squares fit.

» When solving for an unknown, assume other
parameters are known.

a;.x- b =0
8 (ax-b)>  WOE+xh (r;p)- s (rp, +T,)) =0
: wWe(yE +y¢h“(rp,)- s“(ry.p, +T,)) =0
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Update for s¢
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Xi¢+ XI¢] (rz'pi) - S(rx'pi+Tx) - O

y¢+yh(r,p;)- s(r,p;+T,) =0
ST, =x¢+x(r,p,)- s(r,p;)

8, =S,k = x®+x0(r,.p,)- s(r.p,)

S-I-y = yl¢+ yl(h(rzpl) - S(rypl)
&, =s,b, = y&+ y#(r,p;) - s(r,p;)

Xi¢+ XI(h (rz'pi) - S(rx'pi+Tx) = O
yi¢+ y|(h(rzp|) - S(ry'pi +Ty) - O

Solving for h

3, = XKr,p;),by =s(r,.p;+T,) - x4
e = yiqu'pi)1 b.l. = S(ry'pi +Ty)- y¢
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Solving for rotation:

W (x€ +x¢h“(r;p;)- s (rip +Tx)) =0

W (y$ +yeh (rip,)- s“(ryp, +Ty)) =0
k ~ ﬂ ~

w'(x¢ +x¢h(rf.q)- s‘(rf.q +T,)) =0

Ek = (_ my’ mx71)
ne=(L-m,m,)

L
W (y8 +y$(7.q) - S (g +T)) =0 ry =(m1-m,)
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Xi¢+ )g¢] (_ myqx + rnqu +qz) - S(qx - mzqy + n‘l/qz +T><) =0

y&+ y® (- mg, +mq, +q,)- s(mgq, +qg, - mq, +T,)=0

q=R'p

Rit+1 - ﬁRit

x¢+xb(-mg, +mg, +0,) - s(g,- mqg, +mg, +T,)=0
y&+yh(-mg, +mg, +q,)- s(m,g, +q, - mgq, +T,)=0
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