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Camera	  Placement	  Problem:
Non-‐linear
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Our	  Approach:
Learning



Design	  Galleries	  (Marks	  et	  al.,	  1997)
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Exploring	  mulSdimensional	  
view	  space
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Summary

1. Related	  Work

2. Supervised	  Learning

3. Intelligent	  Galleries

4. Results
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Related	  Work
Main	  trend:	  OpSmize	  a	  single	  criteria

Mesh	  Saliency
Lee	  et	  al	  (2005)

Polonsky	  et	  al	  (2005)
Visibility	  RaSo Curvature	  Entropy Silhoue^e	  length

Viewpoint	  Entropy
Vázquez	  et	  al	  (2001)
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Future	  Work	  in	  Previous	  Work

Curvature
Curvature

SaliencySaliency

“No	  one	  descriptor	  does	  a	  perfect	  job….”

Polonsky	  et	  al.	  (2005)

“…since	  each	  descriptor	  does	  a	  reasonably	  good	  job	  on	  a	  majority	  
of	  inputs,	  we	  are	  confident	  that	  it	  is	  possible	  to	  combine	  them	  to	  
amplify	  the	  advantage	  that	  each	  has.”



	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  =	  
Intelligent	  Galleries

Vieira	  et	  al.,	  2009 Learning	  good	  views	  through	  intelligent	  galleries

Design	  Galleries+

Viewpoints
Gallery

ComposiSon
View

SelecSon

Descriptors
Descriptors
ExtracSon

Supervised	  Learning

Machine

Learning



Vieira	  et	  al.,	  2009 Learning	  good	  views	  through	  intelligent	  galleries

View	  Descriptors

• Mean	  Curvature
• Visible	  3D	  Surface
• Foreground	  Alignment
• Silhoue^e	  Complexity

...

Viewpoints

DescriptorsDescriptors
ExtracSon

Object	  Space Image	  Space
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Supervised	  Learning	  Machine

Machine ?
Training	  Set

(v1, v2, . . . , vk) ∈ Rk



Binary	  classifier

• Non-‐linear	  classificaSon

• Efficiently	  computed	  for	  small	  training	  sets

• OpSmal	  in	  the	  sense	  of	  VC	  staSsScal	  learning	  theory
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Support	  Vector	  Machines	  (SVM)

f̂(v) =
�

j

αj sj

�
ϕ (vj) , ϕ (v)

�
+ b

ĝ : Rk → {−1, 1}

v → sign
�
f̂(v)

�
= {−1, 1}

subject to ,



SVM	  binary	  classifier

v → sign
�
f̂(v)

�
∈ {−1, 1}

Vieira	  et	  al.,	  2009 Learning	  good	  views	  through	  intelligent	  galleries

Ordering	  views	  with	  SVM	  

v → f̂(v) ∈ R

SVM	  adaptaSon
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AutomaSc	  Ordering

Intelligent	  Galleries

Vieira	  et	  al.,	  2009 Learning	  good	  views	  through	  intelligent	  galleries

Learning	  through	  design	  galleries

TrainingAutomaSc	  View	  
SelecSon
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Results
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AutomaSc	  SelecSon	  for
Similar	  Models

Trained	  view

#	  of	  galleries:	  4
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SubjecSvity

Machine	  SelecSon
from	  Fluid	  Specialist

Experience

Designer
SelecSon

Fluid	  Specialist
SelecSon

Machine	  SelecSon
from	  Designer
Experience

#	  of	  galleries:	  2

#	  of	  galleries:	  4
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Challenging	  Scenes:	  3D	  Knots

Trained	  Best	  View

Increasing	  View	  Quality

AutomaSc
View	  ClassificaSon

#	  of	  galleries:	  2
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High	  Depth	  /	  Occlusion	  Scenes

Up

Trained	  Best	  View
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AutomaScally	  Selected	  Best	  Views



Timings
• Models	  Size:	  10k~100k	  triangles

• Average	  Preprocessing	  Sme:	  2~4	  seconds

• Average	  Processing
Sme	  per	  view:	  

~0.15	  seconds
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?

1. Rendering

2. View	  Descriptors
ExtracSon

3. SVM	  ClassificaSon

{
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Learning	  Curve
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Comparison

AutomaSc
View	  SelecSon

Area

Silhoue^e	  
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1. PosiSon
2. DirecSon
3. Up	  Vector
4. Field	  of	  View
5. Near/Far	  Clipping	  Plane
⇒	  k=9	  ⇒	  512	  iniSal	  views!
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LimitaSons:	  Number	  of	  Parameters

At	  least	  2k	  views	  in	  the	  iniSal	  gallery!
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Similar	  ObjecSves	  RestricSon
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ApplicaSon	  to	  3D	  Video

Trained	  Views

Timeline

Trained

AutomaScally	  
PosiSoned

Interpolated
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Future	  Work

• Greater	  set	  of	  descriptors
• Intelligent	  Galleries	  for	  other	  applicaSons
• Enforce	  explicit	  design	  rules
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Thank	  you	  for	  your	  a^enSon!

Thales	  Vieira
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SVM	  Analysis

• Descriptor	  Influence:

CorrelaSon	  between	  descriptor
values	  and	  SVM	  classificaSon
on	  the	  training	  set

• Sigma	  OpSmizaSon:

MaximizaSon	  of	  descriptors
influence
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SVM	  MinimizaSon
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Kernels
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Kernels

Polynomial Kernel:

Linear Kernel:

Gaussian Kernel:

Anova Kernel:
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Kernels

Polynomial Kernel:

Linear Kernel:

Gaussian Kernel:

Anova Kernel:



Vieira	  et	  al.,	  2009 Learning	  good	  views	  through	  intelligent	  galleries

SVM
• Convex	  OpSmizaSon	  (Stability)
• QuadraSc	  Problem	  (Precision)
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SVM	  SoluSon

subject to ,


