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ApplicationsApplications

Â Automated surveillance for scene analysis, 

Â Elderly home monitoring for assisted living,

Â Content-based video retrieval, 

Â Human-computer interaction (HCI), é

Activity analysis
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OutlineOutline

Â Applications

Â Problem Statement of Human Action Recognition

Â Bottom-up vs. Top-down Approaches 

Â Paper Contribution: Salient Opponent-based Motion Features

Â Experimental Results
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Problem StatementProblem Statement

Â Human action recognition refers to the labelling of the type of 

an unknown action.

Â type of actions: walking, running, jumping, hand waving, etc.



Existing MethodsExisting Methods

Â Model-based approaches

Â shape models: stick-figure, 2D ribbon , 

3D volume

Â Video segmentation

Â tracking using motion model,

Â Trajectory/ eigenshapes for encoding

Â Model ïfree  approaches

Â no shape/motion model

Â No explicit segmentation

Â Salient features for encoding
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Why BottomWhy Bottom--Up Approach?Up Approach?

Å Bottom-up approaches are model free and universal.

Å Biological motion

Å http://www.biomotionlab.ca/Demos/BMLwalker.html

Å Object recognition

http://www.biomotionlab.ca/Demos/BMLwalker.html
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Bag-of-words framework is a standard realization of bottom-up approach 

for  human action recognition.

BottomBottom--Up ApproachUp Approach
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Â Salient feature extraction consists of three steps:

Â Video filtering at different spatio-temporal scales 

Â Key point detection 

Â Key point description using the characteristic of the pointôs surrounding volume.

Â Key point detection:

(1) Saliency map construction

(2) non-max suppression (and thresholding)
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PresentPresentPastPast FutureFuture

Ç TemporalGaussian/Gabor filter requires both prior and posterior frames. 

Problem of Existing Methods in Problem of Existing Methods in 

Feature ExtractionFeature Extraction

ü Q: how we can address the time causality?

Ç Biological vision promotes causal filtering in motion perception. 



11

Biological VisionBiological Vision

Motion perception filtering should be:

Ç time causal

Ç contrast-polarity insensitive

Ç phase insensitive

Ç opponent-based 
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Linear Separable Linear Separable 

Spatial and Temporal FiltersSpatial and Temporal Filters
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OrientedOriented Motion Motion FiltersFilters



Salient OpponentSalient Opponent--based Motion Featuresbased Motion Features
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Salient Features

Input 

video

ÁOriented motion filtering 

ÁCompute the opponent-based motion maps as the saliency map

ÁNon-maxima suppression => salient opponent-base motion features

ÁUse 3D SIFT descriptor 
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ÁBag-of-words framework is a standard realization of bottom-up approach 

for  human action recognition.

BottomBottom--Up ApproachUp Approach
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Weizmann DatasetWeizmann Dataset

Â Consists of ten different human actions  performed by nine different people in front of a fixed camera. 

Â Each clip lasts about two seconds at 25Hz with an image frame size of 180 x 144.
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