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Slides courtesy Alex Smola 
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Large margin classifier 
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Classification 

Support Vector Machines 

!  Many optimization techinques to solve this 
!  e.g., Stochastic Gradient Descent (SGD) 

!  Implementations available 
!  SVMlight (Thorsten Joachims) 
!  SGD-SVM (Léon Bottou) 

 



!  What about linearly inseparable cases ? 

Support Vector Machines 

Support Vector Machines 

!  What about linearly inseparable cases ? 
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Challenges 

!   Severe camera motion 

!   Variation in human appearance and pose 

!   Cluttered background and occlusion  

!   Viewpoint and illumination changes 

Current state of the art 

!   Local space-time features + bag-of-features model 

!   Dense trajectories performs the best on a large variety of datasets    
   [Wang et.al. IJCV’13] 

Action recognition in realistic videos 

Slides courtesy H. Wang 

!   Three major steps: 
 
  -  Dense sampling 
 
  -  Feature tracking 
 
  -  Trajectory-aligned descriptors 

Dense trajectories 
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!   Advantages: 
   -  Capture the intrinsic dynamic structures in video 
  
   -  MBH is robust to camera motion 
 
!   Disadvantages: 
   -  Generate irrelevant trajectories in background due to camera motion 

  -  Motion descriptors are corrupted due to camera motion, e.g., HOF, MBH 
  
 
 
 

Dense trajectories 

  -  Improve dense trajectories by explicit camera motion estimation 
  
   -  Detect humans to remove outlier matches for homography estimation 
 

  -  Remove trajectories caused by camera motion  

  -  Stabilize optical flow to eliminate camera motion 

Improved dense trajectories 



!   Human motion: not constrained by camera motion " generates outlier matches 
 

!   Apply a human detector in each frame, and track the human bounding box 

!   Remove feature matches inside the human bounding box during estimation 
 

Remove inconsistent matches due to humans 

Example of the refined flow 

Source code: http://lear.inrialpes.fr/~wang/improved_trajectories 
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Traditional Approaches for Recognition 

Features are not learned 

CNN Slides courtesy: M. Renzato, R. Fergus 



Traditional Approaches for Recognition 

Computer Vision Features 



Computer Vision Features 

•  Features are key to progress 

•  Have led to impressive results in various competitions (e.g., PASCAL VOC) 

•  Where do we go from here? Better features? Better classifiers? 

Mid-level Representations 



Mid-level Representations 
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Learning Feature Hierarchy 



Learning Feature Hierarchy 

The Space of Learning Methods 



Deep Learning 

But, before that, some basics (… on the board) 

•  Perceptron 
•  Single-layer 
•  Multi-layer 

•  Non-linearity 
•  Sigmoid 

•  Backpropagation algorithm 

•  Neural networks 



Example: Convolutional Neural Networks (CNN) 

CNN 



Components of each CNN Layer 

Filtering: Convolutional 



Filtering: Non-linearity 

Pooling 



Normalization 

Comparison with SIFT 



CNN: Applications 

CNN: Applications 



ImageNet 2012 

ImageNet 2013 
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Problèmes d’intérêt et perspectives 

!  En conclusion 
►  domaine de recherche très actif car récent 

 
→ les capacités de calcul des ordinateurs permettent depuis très peu de temps 
de traiter des grands volumes de données 
 
 

►  Compétitions pour comparer les méthodes : ImageNet, Trecvid, 
VideOlympics 


