Principal Directions

= Viewpoint invariant differential features
to represent intrinsic surface properties

Gaussian Curvature K=k1+-k2

Mean Curvature H=(k1+k2)/2

Min/Max Principal Curvatures

k1Lk2=H +~JH* — K (k12 k2)

Min/Max Principal Directions
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Important formula
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I. Surface  X(u.,v)=(x(u,v), (1,v), 2(ar,7)) Vo
= (\ v, z(.r, y)) 1‘_.
2. surface normal / w_\'JL p
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3. the first fundamental form
E=X,-X F=X X. G=X X
4. the second fundamental form
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S p) )
arc length = [y E(du) +2Fdudv-+G(dv)
area = L\/ EG— F*dudv
2
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Gaussian curvature = gﬁ / -
EG-F~
|l eG-2fF + gk
Mean curvature =— _;fF 7g
2 EG-F-
Gaussian Curvature K=k1-k2 Min/Max Principal Curvatures

Mean Curvature H= (k1+k2)/2 k1,k2=H £~H* - K (k1> k2)
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| X(0.9)=(X(6.0).Y(6.0).2(6.9))
\ = (r sin @ cos @, rsin @sm @, rcosl )

_A-(p )/

z =(rcos@cos @, rcosBsin@,—rsin6)
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X((, =(—rsin@sin,rsin 6 cos .0)

E= X X =7?cos’ B cos” p+717 cos’ Bsin® @+ sin’ O

7S cos @+ sinc @ =17
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F=X,-X, =—r”sin@ cos @sin @cos @+ 1 sin @ cos @ sin ¢ cos @
=0
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G=X, X,=r"sm”0sin” ¢+r-sm”6cos” ¢

2 = 2
=r°sin° @
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A= a,a, +apa, +asa;
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Y. x Gy B a) dy
“r9
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X,xX,=| rcosfcosep rcosfsmp —rsinf
—rsin@sme 1rsmécosp 0

= (* sin 0 {(sin O cos )i + (sin O'sin @) + (cos Ok}
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N =(sin 8 cos @, sin Bsin @, cos )

X,, =(~=rsin&cosp.—rsinésin @,—rcos )
X = (- rsin@sin @, r cos @ cos p,—1 cos )
—rsin @ cos @,—rsin@sm @, 0)
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e=N- Xw =—rsm-@cos” @—rsin” @sin” p—rcos 6 =-r

f=N-X,, =-rsmnfcos@sin@cos@+rsmbcosdsin@cosp=0
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arc lenght = : \/ E(de ) +2Fd&dp+G(d (0)2 «rd0
= [\r*(d6) +r* sin’ 6(dg)

area = :\/E(} ~F*déde

= [[(* sinoiaip = ([ (rd6)x (rsin6)dp
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