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Deformable Parts Model
an overview

Hossein Azizpour

CVAP - KTH
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Outline

● Pictorial Structures and Deformable Parts Model
● A few extensions
● Our research line
● Sharing parts using Deformable Parts Model 

Framework
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Pictorial Structure Felzenszwalb et al. IJCV05

Pictorial Structure

INTRODUCTION
● Energy Minimization

● Appearance

● Pairwise geometry

● Simplify graph to tree
● Dynamic programming

● Dynamic Programming

● Independence Assumption

● Gaussian estimation 

of pair-wise part relations
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Part Based Models Felzenszwalb et al. PAMI10

● Mixture model
● Discriminative training

● save for not considering denser graphs
● Weak-supervision (Latent variables)

● Latent SVM
● Grammar based model
● Harvesting hard negative 
● Post processing

● Bounding box prediction
● Context rescoring
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Object Detection Grammer Felzenszwalb et al. TR10

● 4 aspects of modeling
● Parts (recursively)

– e.g. Eyes, mouth, ...
● Sub-types

– e.g. Smiling/Yawning eye
● Geometric constellation

● Appearance
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Object grammars
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Model Formulation Felzenszwalb et all PAMI10
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Learning (LSVM) Felzenszwalb et all PAMI10

● SVM Optimization

● Linear SVM
● Latent SVM

● Semi-Convexity
● Coordinate-Descent
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Results

●
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Cascade Object Detection with Deformable Part Models 
Felzenszwalb et al. CVPR10

● 10 times Faster

● Same performance

● Simplified Part Appearance Model

● General Grammar Model
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Modeling Temporal Structure of Decomposable 
Motion Segments for Activity Classification 

Juan Carlos Niebles, Chih-Wei Chen, Li Fei-Fei ECCV10

● Complex actions: temporal composition of simple 
action

● BOF   X^2 RBF

● KTH

Olympic dataset 
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Active Mask Hierarchies for Object Detection Yuanhao Chen, 

Long Zhu, Alan Yuille, William Freeman  CVPR10 and ECCV10

● HOG + BOF

● Shape Masks

● iCCP

● MKL + X^2

● Spatial Pyramid + Parts based models
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Active Mask Hierarchies for Object Detection Yuanhao Chen, 

Long Zhu, Alan Yuille, William Freeman  CVPR10 and ECCV10

●
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Articulated Pose Estimation using Flexible 
Mixtures of Parts

Y. Yang, D. Ramanan CVPR11
Introduction

Part1

Part 2

Part3

Conclusion

● Articulated pose estimation

● Sub-types to model part orientations

● Extension of formulation

● Prior score for different subtypes

● Model corelation of parent/child subtypes
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Shared Parts for Deformable Part-based Models

● Builds on Felzenswalb Deformable Parts Model

● Motivation: problems with adding more 
mixture components and parts to model
● Increase in number of parameters and 

decrease in number of training per 
component -> poor generalization

● Necessary resources increase linearly
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Results

● Share parts between mixtures and classes

● Increasing training examples available to 
each class by sharing

● Less parameters -> more compact models
● Less expensive training and testing
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 Model – Share parts within a class

● Natural to have the same appearance 
over different viewpoints

● Intermediate visual modes can be 
captured



18Presentation13/01/12

 Model – Share parts within a class

● Appearance shared among components

● Spatial configuration can vary
● Different weights in different mixtures

● Decides whether a part is visible in a 
component

● Decides how discriminative is each part 
(relative to others) contributing to a 
component
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Results

●
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Thank You!
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