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straight congruent flat strips
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Geodesic parallel coordinates

e Orthogonal parameter lines

e The parameter lines of one family are
geodesics (red)
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Geodesic parallel coordinates

e Orthogonal parameter lines

e The parameter lines of one family are
geodesics (red)

4

e The parameter lines of the other family
are 'parallel’ (gray)
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Geodesic curves

e (Locally) shortest paths on surfaces
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Geodesic curves

e (Locally) shortest paths on surfaces

e Principal curve normal n; and surface
normal n coincide
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Discrete geodesic parallel coordinates

) e Discrete orthogonal mesh polylines
e One family of polylines are discrete
geodesics (red)
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Discrete curves
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Discrete curves

t=(e;r—e_)/||lex —e_||
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Discrete curves

t=(e;r—e_)/||lex —e_||

n=(e;+e)/lles +e_|
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Discrete curves

t=(e;—e )/le—e |

n=(e,+e)/lle; +e |
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Discrete geodesic parallel coordinates




; W sz =D KausT ’f.i TV

Discrete geodesic parallel coordinates

Geodesic:
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Discrete geodesic parallel coordinates

Geodesic:

surface normal: n =1, x {4




e C=) kavsr ’& TV

Discrete geodesic parallel coordinates

Geodesic:
surface normal: n =1, x {4

ning < ng Lty t,
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Discrete geodesic parallel coordinates

Geodesic:
surface normal: n =1, x I,
ning < ng Lty t,
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Discrete geodesic parallel coordinates

Geodesic:

surface normal: n =1, x I,
ning < ng Lty t,

ng Lt, & (ng, t,) =0

=(e,+e_,e; —e)
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Discrete geodesic parallel coordinates

Geodesic:

surface normal: n =1, x I,
ning < ng Lty t,

ng Lt, & (ng, t,) =0

=(e,+e_,e; —e)

=({e;.er)—(er,e ) +(e_,e;)—(e_,e)
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Discrete geodesic parallel coordinates

Geodesic:

surface normal: n =1, x I,
ning < ng Lty t,

ng Lt, & (ng, t,) =0

=(e,+e_,e; —e)

=({e;.er)—(er,e ) +(e_,e;)—(e_,e)

= cos & — cos [3 + cos d — cosy
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Discrete geodesic parallel coordinates

Geodesic: cos & + cosd = cos 3 + cosy
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Discrete geodesic parallel coordinates

Geodesic: cos & + cosd = cos 3 + cosy

Parallel:
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Discrete geodesic parallel coordinates

Geodesic: cos & + cosd = cos 3 + cosy
Parallel:
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Discrete geodesic parallel coordinates

Geodesic: cos & + cosd = cos 3 + cosy
Parallel:

=(e; —e_,e; —e_)




J* AsiA2o1

9
BRISBANE

Discrete geodesic parallel coordinates

Geodesic: cos & + cosd = cos 3 + cosy
Parallel:

ty Lty & (tg, tp) =0

=(e; —e_,e; —e_)

= (es.ey) — (e, e.) +{e_.e.) — (e o)

= COS X — COS 5 — cosy + cos b
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Discrete geodesic parallel coordinates

Geodesic: cos & + cosd = cos 3 + cosy

Parallel: cos o+ cosy = cos 3 + cosd
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Discrete geodesic parallel coordinates

Geodesic: cos & + cosd = cos 3 + cosy

Parallel: cos o+ cosy = cos 3 + cosd

Geodesic parallel:
x=103, vy=29
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Rotational surfaces

Geodesic parallel parametrization:

f— (r(u) cos d(v), r(u) sin(b(v),h(u))
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Rotational isometric surfaces
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Rotational isometric surfaces

Ovlfulu, v} =0
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Rotational isometric surfaces

ov|[fu(u, v)|| =0
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Rotational isometric surfaces

3ulfu(u, ) = 0

_ [, (u, V)|

W= hE v
'

f— (r(u) cos d(v), r(u) sincb(v),h(u))

h(u) =j NI EZOL
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Discrete rotational isometric surfaces

Equal edge length along parallel
polylines
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Discrete rotational isometric surfaces

Equal edge length along parallel
polylines

4

Isometric rotational surface:
b
=70
2sin(7t/n;)
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Discrete rotational isometric surfaces

Equal edge length along parallel
polylines

4

Isometric rotational surface:
b
=70
2sin(7t/n;)

Ahy = /2 = (51 — )2
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Developable surfaces
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Developable surfaces
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Developable surfaces

Strip width:

vt+e

wio) = | ltw. o) at
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Developable surfaces

Strip width:

vt+e

w(u) =J I, (u, )] dt

v

Jacobi equation:
(constant speed parametrization along
geodesics)

K=0=90,,w(u)=0
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Discrete developable surfaces

Equal edge length along geodesic
polylines
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Discrete developable surfaces
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Equal edge length along geodesic

polylines
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Discrete Jacobi equation:
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Modeling with geodesic parallel meshes

e Geodesic parallel angles



b s 'ZUD KAUST ’f.i.,,f’ J.H

Modeling with geodesic parallel meshes
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e Geodesic parallel angles

e Geodesic parallel angles e Equal edge length along
parallel polylines
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Modeling with geodesic parallel meshes

) e Geodesic parallel angles
e Geodesic parallel angles

e Geodesic parallel angles e Equal edge length along
parallel polylines

e Equal edge length along
geodesic polylines

e Discrete Jacobi equation
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Modeling with geodesic parallel meshes

) e Geodesic parallel angles
e Geodesic parallel angles

e Geodesic parallel angles e Equal edge length along
parallel polylines

e Equal edge length along
geodesic polylines

e Discrete Jacobi equation

Guided projection [Tang et al. 2014]
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Geodesic parallel meshes

e Geodesic parallel angles
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Geodesic parallel meshes
Constraints
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Geodesic parallel meshes
Constraints

Geodesic parallel angles:

(er,e-) —(es,e4) =0,

(e_,e_)—{(e_,e;)=0.
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Geodesic parallel meshes
Verification

Clairaut’s relation:

r; cos o¢; = const

KAUST ’& IH
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Geodesic parallel meshes
Verification

Clairaut’s relation:

rj cos &; = const

geodesic line
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Geodesic parallel meshes

Verification
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Clairaut’s relation:

ri cos &; = const =

geocdesic line
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Geodesic parallel meshes
Geodesic gridshells
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Geodesic parallel meshes
Geodesic gridshells
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Geodesic parallel meshes
Geodesic gridshells




Geodesic parallel meshes
Geodesic gridshells
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Geodesic parallel meshes
Geodesic gridshells
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Rotational isometric meshes

e Geodesic parallel angles

e Equal edge length along
parallel polylines
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Rotational isometric meshes
Modeling
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Rotational isometric meshes
Modeling
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Isometry error estimation
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Rotational isometric meshes
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Rotational isometric meshes
Isometric deformation
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Rotational isometric meshes
Surfaces of revolution as molds
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Rotational isometric meshes
Surfaces of revolution as molds
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Rotational isometric meshes
Repetitive strip models

&
¥vep
2y

s
i
ny

A\RRAAAAI yVy




G < ccrar oS @ his-ss
{7 agizae pust (@)R4-24E

Rotational isometric meshes
Repetitive strip models
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Rotational isometric meshes
Repetitive strip models
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Nearly developable meshes

e Geodesic parallel angles

e Equal edge length along
geodesic polylines

e Discrete Jacobi equation
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Nearly developable meshes
Approximation
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Nearly developable meshes
Approximation
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Nearly developable meshes
Approximation
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Nearly developable meshes
Approximation
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Nearly developable meshes
Approximation
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Nearly developable meshes
Verification
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Nearly developable meshes
Cladding
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