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Problem Introduction

ÃMillions of surveillance 
cameras around the world

ÄConstantly recording video

ÃTime consuming to review 
each one



Objective

Ã Generate a video summary

Source:  www.cs.huji.ac.il/~yaelpri/

Input: Long video Output: Short video



Approaches Overview

Low-level video summary Object-based video summary

Input video

Video Synopsis

Time shifted objects

Input video

Video Synopsis

Time shifted pixels



PIXEL-BASED

Low-level video summary



Synopsis by energy minimization

Ã Goal:  Find a mapping (M) for each pixel  that 

minimizes:

Ã The mapping M represents time shifts
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Activity cost Discontinuity cost



Activity Cost

Ã Number of foreground pixels not in summary video

Ã Foreground pixel:

Pixel in the input image

Respective pixel in 

background image),,( tyxc -= ),,(|| tyxI ||),,( tyxB

- =



Discontinuity Cost

Ã Does a pixel shift preserve its neighborhood ?

Ã Look at a spatio-temporal neighborhood:

4 spatial neighbors

2 temporal neighbors 



Discontinuity Cost

Original 

A pixel in the input video



Discontinuity Cost

Original Shifted
Not equal

M(x,y,t)



Discontinuity Cost

Original Shifted
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Discontinuity Cost
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Discontinuity Cost
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Discontinuity Cost
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Discontinuity Cost

Original Shifted

Equal

M(x,y,t)



Drawbacks of Pixel-based Summary

Ã Limited to satisfying local properties:

ÄSuch as visible seams.

Ã High computational cost 

Ã Solution:

Ä Incorporate high-level analysis



Object-based Video Synopsis



Object-based Video Synopsis 

ÄCreate synopsis of a 

video 

ÂCombine activities from 

different times

Ã Object detection and 

tracking.

Ã Generate action tubes.

Objective: Approach:

Input video

Video Synopsis

Time shifted events


