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What is an action? 

Action: a transition from one state to another 
Å Who is the actor? 
Å How is the state of the actor changing? 
Å What (if anything) is being acted on? 
Å How is that thing changing? 
Å What is the purpose of the action (if any)? 



Human activity in video 

No universal terminology, but approximately: 
 

ÅάActionsέΥ ŀǘƻƳƛŎ Ƴƻǘƛƻƴ ǇŀǘǘŜǊƴǎ -- often gesture-
like, single clear-cut trajectory, single nameable 
behavior (e.g., sit, wave arms) 

 

ÅάActivityέΥ  ǎŜǊƛŜǎ ƻǊ ŎƻƳǇƻǎƛǘƛƻƴ ƻŦ ŀŎǘƛƻƴǎ όŜΦƎΦΣ 
interactions between people) 

 

ÅάEventέΥ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ŀŎǘƛǾƛǘƛŜǎ ƻǊ ŀŎǘƛƻƴǎ όŜΦƎΦΣ ŀ 
football game, a traffic accident) 

Adapted from Venu Govindaraju 



How do we represent actions? 

 

    Categories 
Walking, hammering, dancing, skiing, sitting 
down, standing up, jumping 

 

 Poses 

Nouns and Predicates 
<man, swings, hammer> 
<man, hits, nail, w/ hammer> 



What is the purpose of action recognition? 



Surveillance 

 

http://users.isr.ist.utl.pt/~etienne/mypubs/Auvinetal06PETS.pdf 
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Interfaces 



2011 
W. T. Freeman and C. Weissman, Television control by hand gestures, International Workshop on 
Automatic Face- and Gesture- Recognition, IEEE Computer Society, Zurich, Switzerland, June, 
1995, pp. 179--183. MERL-TR94-24 

1995 

Interfaces 

http://www.merl.com/papers/TR94-24/
http://www.merl.com/papers/TR94-24/
http://www.merl.com/papers/TR94-24/
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How can we identify actions? 

Motion Pose 

Held 
Objects 

Nearby 
Objects 



Representing Motion 

Bobick Davis 2001 

Optical Flow with Motion History 

http://www.cse.ohio-state.edu/~jwdavis/Publications/pami01.pdf


Representing Motion 

Efros et al. 2003 

Optical Flow with Split Channels 

http://graphics.cs.cmu.edu/people/efros/research/action/efros-iccv03.pdf


Representing Motion 

Tracked Points 

Matikainen et al. 2009 

http://www.cs.cmu.edu/~rahuls/pub/voec2009-rahuls.pdf


Representing Motion 

Space-Time Interest Points 

Corner detectors in 

space-time 

Laptev 2005 

http://www.irisa.fr/vista/Papers/2005_ijcv_laptev.pdf


Representing Motion 

Space-Time Interest Points 

Laptev 2005 

http://www.irisa.fr/vista/Papers/2005_ijcv_laptev.pdf


Representing Motion 

Space-Time Volumes 

Blank et al. 2005 

http://www.wisdom.weizmann.ac.il/~vision/VideoAnalysis/Demos/SpaceTimeActions/SpaceTimeActions_iccv05.pdf


Examples of Action Recognition Systems 

ÅFeature-based classification 

 

 

 

ÅRecognition using pose and objects 



Action recognition as classification 

Retrieving actions in movies, Laptev and Perez, 2007 

http://www.irisa.fr/vista/Papers/2007_iccv_laptev.pdf


wŜƳŜƳōŜǊ ƛƳŀƎŜ ŎŀǘŜƎƻǊƛȊŀǘƛƻƴΧ 
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wŜƳŜƳōŜǊ ǎǇŀǘƛŀƭ ǇȅǊŀƳƛŘǎΧΦ 

Compute histogram in each spatial bin 



Features for Classifying Actions 

1. Spatio-temporal pyramids (14x14x8 bins) 

ïImage Gradients 

ïOptical Flow 

 



Features for Classifying Actions 

2. Spatio-temporal interest points 

 

 

Corner detectors in 

space-time 

Descriptors based on Gaussian derivative filters over x, y, time 



Classification 

ÅBoosted stubs for pyramids of optical flow, 
gradient 

ÅNearest neighbor for STIP 


