Multiple View Geometry: Solution Exercise Sheet 3

Prof. Dr. Daniel Cremers, Julia Bergbauer, Jakob Engel, TU Munich
http://vision.in.tum.de/teaching/ss2014/mvg2014

Part I: Theory
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where r1, 79, g are the row vectorsof R: R = | — 7o —

mi1 Mmi2 Mmi3

2. Let M := (My — M) =: | ma1 ma22 mas

m31 M3z M33

,’j”:
We show that M is skew-symmetric by distinguishing diagonal and off-diagonal elements of M:

(a) Vi: 0 = eiTM e; = My; where e; = i-th unit vector
(b) Vi#j:0= (e +ej)T M(e;+ej) where e; = j-th unit vector
= My + Myjj + Myj + Mj; = My = —Myj
hence, m;; = 0 and m;; = —m;;, i.e. M is skew-symmetric.
’7¢9’:
using M = —M 7T, we directly calculate

Vo: o' Mz = (2" Mzx)' = 2" M 2 = — (2" Mx)
= T Mz =0
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(b) The formulas for n even and odd can be found by writing down the solutions forn =1,...,6:

w
o2
0= -0
ot = —o? as: &t =30 =~ = —@?
o = o as: & =0t = -0 =-0=—(-0)=0
S = @2 as: W% =% =0 =a?
For even numbers:
w?
ot = -0
6 o2
For odd numbers:
w
0 = -0
o = 0
~ n ~
neven: " = (—1)2"1@?
N n—1
nodd: " = (-1)z @
Proof via complete induction:
1. For even numbers n:
. 2.9 .
-n=2: *=(-1)21?
- Induction stepn - n+2:
wn+2 _ a)n C:JQ
n A~ ~ .
= (=1)2t1.0%. o2 (assumption)
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ii. For odd numbers n:
~ A 371 A~
-n=3: B=-0=(-1)20

- Induction stepn — n +2:

"= "0
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We know: w € R3. Letv = LH and t = ||w||. Hence, w = vt.
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+;( " e +§( e
1—cos(t) sin(t)
(def.) w A
=T (1 = cos(l|lwll)) + 7— sin([lw]])




