CURVATURE OF CURVES

normal component of

NOt ]USt I’IOI‘mal Curvaturg curvature of curve

m curve in surfac?) kn(p) = —%(p)cosO
_ _df(e _dT AW

— — dr dt
Kn—_NKn——NEW ";:df{-

. . dT _  N-df(¢)
= all curves with same tangent vector

have same normal curvature!
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PRINCIPAL CURVATURES

Self-adjoint operator
= complete set of eigenvalues/vectors
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INVARIANTS

Gaussian and mean curvature

= determinant and trace only /7~
[ geometricmean|  detS = K1ks = K
|arithmetic mean | trS = K| +Ky = 2H

= eigenvalues/vectors

V(8) = Xcos@+X"sin®
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CURVATURES

1

. v

Integral representations o1
= smooth settin 4L
21 g \/ W

H = — 9 d9 ~
p 21 /() Kn( ) ."m g

|x|;'=x|y|"=| XLy
. Ag =
— — | K|df(X) xdf(Y
L % ol LITISET 1 N
o > (Th NgdS rlanx) xan()|

Js, dA — [ldf(X)xdf(Y)
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DISCRETE SETUP?
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GAUSSIAN CURVATURE

On a mesh |
= can’t take the limit... K,= jimof
m average does make sense
only makes sense
/AKP ~ AKp ~ AG azan integral,

\ NEVER pointwise
21T — Z Otjk

Ipjk
Discrete Gauss
curvature at a vertex
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A GooD DEFINITION?

Spherical Vertex Euclidean Vertex Hyperbollc Vertex
2r-20,>0 2n-20,=0 2n-20,<0

developable...
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ScCALAR MEAN CURVATURE

Integral representation
= variation along a vector field

- . e dy Area
3y Vol = / (V.N)dA 3y Vol
S forconstantf\/
- move out o
/';__:‘__ e L g integral | fHdA|

dy Area = /(V, H)dA | [ NdA|
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BOUNDARY INTEGRALS

Vector area

= volume gradient: vector are

DcCS Y= aD |another normal

/

f”fi4 /2([f><fif( X)dl = Ay
D

m discrete version

| [HdA|
B ||[NdA|
/

\\

\C//

only makes sense 3Al — 1/2219] X pj+1
as an integral, -
NEVER pointwise area weighted ab
triangle normals
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