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Introduction

Geodesigridshell
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Motivation

Expo Hannovepravillion The Inside/OutGridshell TUM
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Elementary Differential Geometry
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Straight development

?

A Developable surface
A Pass througlit

A Straight development

e VISUAL
! King Ab: : versity of EEM_PE%TI NG




Straight development
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Darboux vector
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|l : curvature
T: torsion
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Darboux vector

c(s)
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rectifying planes
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Rectifying developable surface

rulings
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Rectifying developable surface

rulings
“““ - A Developable surface
‘ | A Pass througlhit
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Darboux Frame

) (4(5), u(s),n(s))
\\/ QE@)\

{ geodesic curvature \\ (‘) | (‘)
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. = Angular velocity vector:
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Geodesic curve
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Geodesic curve

Kg = 0
€ = 11
€ =N, = —u
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Asymptotic curve
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Asymptotic curve
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Asymptotic strip

Kp = 0
/I
¢’ = K,u
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Surface parametrization

geodesic network =




AGG-,AAG-web

3-webs

AGG AAG

O L=const.

- Geodesic
- Asymptote
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Discretization and optimization
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Computational approach




Computational approach
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Computational approach
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Computational approach
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Discrete osculating plane

osculating circle
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Constraints: G-net

g = (vi—Vv)/||vi—v|, i=1,...,4,

81:°82—83'84, 82°-83 = 84"81.

Vertex normal:

n|lg +g;| 8 +8s

[Wunderlich1951,Rabinovichet al. 2018]
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Constraints: AGG-web

g = (vi—Vv)/||vi—v|, i=1,...,4,

81:°82—83'84, 82°-83 = 84"81.

Vertex normal:

n|lg +g;| 8 +8s
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Constraints: A-net

ND

[Bobenkoet al. 2008]
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Constraints: AAG-web

e cllal) asaly VISUAL
! King A : niversity of EEM'PE%TING



Target function
=

[Tang et al. 2014]

F(X) =Y (G(X)* + o K(X)* + @V (X)* + 03P(X)* + £(X — X)*)

Fairmess: viy 1 —2vi+vi.; =0 ) ? T8 T p
Proximity to curve osurfaces: (v, —p)-n, =0
Control the change ofertices: yU—-1) _yU) —¢
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Initialization: AAG-web

Initial minimal surfaces:

Scherkower surface Schwarzl H surface

Optimized webs: ,f"
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Initialization: AAG-web
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