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laser scanner 3D geometry

Niloy J. Mitra Optimizing Geometric Forms

Thursday, 14 February 13



laser scanner 3D geometry entertainment
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aRb and bORc = aRc

Tab ' Tbc . Tca =/
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aRb and bORc = aRc

Tab . Tbc . Tca =1
exploit ‘structure’
for

_ _ compactness (redundancy)
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 Discrete: Selection among ambiguous relations

» Continuous:
— Global optimization

— Refine/couple parameters
- Mixed integer formulations

- Common Challenges
— Large systems (order of 50k-100k variables)
— Robust initialization and relative weightings
— Large search space based on parameterization

Niloy J. Mitra Optimizing Geometric Forms

Thursday, 14 February 13



1) Heterogeneous data
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1) Heterogeneous data

iIncomplete, sparse, noisy pointsets

Niloy J. Mitra Optimizing Geometric Forms

Thursday, 14 February 13



C()t)sk 30 warehouse = -

You can hoese wheBer you want your Google Profile 10 appear in the J0 Warehouse. Leam more.

i
_l | o S——— .j - ‘* A ]
Featured Colections
Googe [
8 =3 B
MOCRier Dulcing maker
S Ve Buicins Mamer 30 Googe L Sasknup Corponerts
nuhvlulh More »
| <
B A
by Tomdutln by Chostounetat Sy Xhoryt® by abedrsa
Recert Mcdels Moe »

—

@ TURRBOSODOUID

) MY IS5 MEMELR
7’:-'5 I+
TN ) 5500 Results for gun

Selected Filters ‘ [

. > : oo :
:'” ". |
Product Types [ - FRE 1
free Free

Free Free

Free

Compaltibility ~ e ! I "

30 Animation Free

Niloy J. Mitra

Optimizing Geometric Forms

Thursday, 14 February 13



Niloy J. Mitra Optimizing Geometric Forms

Thursday, 14 February 13



Niloy J. Mitra Optimizing Geometric Forms

Thursday, 14 February 13



=@
iy
i)

Niloy J. Mitra

Optimizing Geometric Forms
Thursday, 14 February 13




Niloy J. Mitra Optimizing Geometric Forms

Thursday, 14 February 13



Niloy J. Mitra Optimizing Geometric Forms

Thursday, 14 February 13



geometry = high level structures,
respect global constraints
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intelligently reuse existing content

geometry = high level structures,
respect global constraints
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visualization

acquisition 4__> interaction
analysis

synthesis form-finding
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Living with Complexity
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Living with Complexity

E

low-level geometry = (structure+element) + variations
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Given object S,
extract regions s1 and sy, such that:

S1 T(Sg) : $1,89 € S
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Given object S,
extract regions s1 and sy, such that:

S1 T(Sg) 1[81, 32] c .S
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Given object S,
extract regions S1 and sz, such that:

S1 N (s92) (81,82)€ 5
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Given object S,
extract regions s1 and sy, such that:

S1 H{ﬂ(SQ) 1[81, 82} c .S
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[Siggraph 2006]
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low-level geometry = (structureftelement) + variations

[Siggraph 2006]
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low-level geometry = |(structure+element) |+ variations
e ’

[Siggraph 2008]
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low-level geometry = |(structure+element) |+ variations

—— S

= i =
LI YT VLT LAt gl
. ——‘_., § — « — - »,,w' '

— .y T

[Siggraph 2008]

Niloy J. Mitra

Optimizing Geometric Forms

Thursday, 14 February 13



low-level geometry = |(structure+element) |+ variations

[Siggraph 2008]
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low-level geometry = |(structure+element) |+ variations
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plane
cylinder
paraboloid
torus
cubic
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reuse of fabrication molds panel types

[Siggraph 2010]
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plane
cylinder
paraboloid
torus
cubic

reuse of fabrication molds panel types

typical cost saving ~ 70-80%
[Siggraph 2010]
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low-level geometry = (structure+element) + variations

plane
cylinder
paraboloid
torus
cubic

reuse of fabrication molds panel types

typical cost saving ~ 70-80%

[Siggraph 2010]
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LIiDAR scan

input image
input data

[ICCV 2011]
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Input: Collection of images of a building facade
(with repetitions)

initial repetition line and transformation repetition
detection initialization completion

[ E U I’Og rap h |CS 20 1 2] detected edges close edges initial alignment
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repetition detection & optimization

line and transformation
initialization
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Smart Interactions
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[Siggraph 2009]

Detail-preserving deformation Speed x2
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‘ Edit mod i grab-and-drag ] Speed x3

Toy jeep model
574 wires
80 groups ey

208 components
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Input How Things Work
Model Visualization

[Siggraph 2010]
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[Siggraph 2010]
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Input Motion and Interaction
Model Analysis

[Siggraph 2010]
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Input Motion and Interaction
Model Analysis

[Siggraph 2010]
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Motion and Interaction  How Things Work
Analysis Visualization

[Siggraph 2010]
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live capture
speed 1x
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 Given:
single constrained mesh (mesh + constraints)
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single constrained mesh (mesh + constraints)

» Goal:
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 Given:
single constrained mesh (mesh + constraints)

« Goal:

— characterize/navigate neighboring constrained meshes
— navigate only the good ones
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[SiggraphA 2011}
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* mesh — point

[SiggraphA 2011}
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* mesh — point

« combinatorics remain fixed

[SiggraphA 2011]
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* mesh — point

« combinatorics remain fixed

- starting mesh x satisfies (nonlinear) constraints

[SiggraphA 2011}
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Each face constraint

I'; Z:{XERDiEi(X):O} V 2=1,...,m
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Each face constraint

I'; Z:{XERDiEi(X):O} V 2=1,...,m
d=xy+d
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PQ mesh manifold
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PQ mesh manifold

1
deformation )
field !
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O o o 10mm

PQ mesh manifold

deformation |
field :

average displacement/vertex(mm)
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O o o 10mm

PQ mesh manifold

deformation |
field :

) average displacement/vertex(mm)
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deformation |
field :

) average displacement/vertex(mm)
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Flat Circular Mesh Exploration
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Beyond Model-Pairs
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low-level geometry = (structuret+element) +|variations

(a) input collection

[Siggraph 2011]
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low-level geometry = (structuret+element) +|variations

(a) input collection (b) template deformation model

[Siggraph 2011]
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low-level geometry = (structuret+element) +|variations

(a) input collection (b) template deformation model (c) constrained exploration

[Siggraph 2011]
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low-level geometry = (structuret+element) +|variations

(a) input collection (b) template deformation model (c) constrained exploration

without correspondences
[Siggraph 2011]
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joint disconnect not durable not stable

[Siggraph 2012]
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joint disconnect not durable not stable

ijo'int discon'nect 'not durable not stable

[Siggraph 2012]
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joint disconnect not durable not stable

ijo'int discon'nect 'not durable not stable

[ = {Xl, XQ, SR [Siggraph 2012]
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* low-level geometry = high-level abstraction
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» symmetry, relations, contacts, etc. are good
candidates
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* low-level geometry = high-level abstraction

» symmetry, relations, contacts, etc. are good
candidates

» capture the necessary dimensions

- discrete/continuous (global) optimization
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* low-level geometry = high-level abstraction

» symmetry, relations, contacts, etc. are good
candidates

» capture the necessary dimensions

- discrete/continuous (global) optimization

» pattern finding in high dimensions

Niloy J. Mitra Optimizing Geometric Forms

Thursday, 14 February 13



v

http://www.cs.ucl.ac.uk/staff/N.Mitra/

Niloy J. Mitra Optimizing Geometric Forms

Thursday, 14 February 13


http://gmsv.kaust.edu.sa/people/faculty/mitra/mitra.html%5D
http://gmsv.kaust.edu.sa/people/faculty/mitra/mitra.html%5D

Niloy J. Mitra Optimizing Geometric Forms

Thursday, 14 February 13



