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ÅVideo Retrieval - Shot Detection

ïVideo Abstraction

ïShot Detection

ïStatistical Structure Models

ïTemporal Models

ïShot Activity
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11.2  VoronoiVideo Similarity
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11  Video Similarity



ÅSimilarity is important: 

ïRanking of the retrieval results 

ïFinding duplicates (different resolution, coding, etc.) 

ïDetecting copyright infringements 

ÅVarious measures for the similarity

ïSimple idea: percentage of frames with high visual 

similarity 

ÅAnalogous to Tanimotosimilarity measure for texts: 

percentage of identical words in two texts (relative to the 

total number of words)
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11.1  Video Similarity



ÅFundamental step is the identification of (audio) 

visual features from the frames (time series of 

features)

ïColor distribution , motion, etc. 

ÅFor efficiency reasons, the

similarity should not be

determined between frames,

but between shots
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11.1  Video Similarity



ÅWe usually have to consideré

ïThe higher the number of features, the more 

properties can be used in the similarity measure (i.e. 

similarity measures get more accurate), but the more 

inefficient is the retrieval process 

ÅIn general, for videos the accuracy of the scoring 

is not the critical factor, but efficiency is very 

important
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11.1  Video Similarity



Å65, 000 videos uploaded

each day on YouTube

ïProne to duplicates

ÅRedundancy is severely 

hampering video search

ïEliminate duplicates

ÅWhat are duplicates?
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11.1  Video Similarity



ÅFor identicalcopies itõs easy! Buté we have to deal 

with ònear duplicates ó

ï(Wu, Nguand Hauptmann, 2006) define ônear duplicatesõ

ÅNear-duplicate web videos are òessentially the sameó, 

differing in:

ïFile formats

ïEncoding parameters

ïPhotometric variations (color, lighting changes)

ïEditing operations (caption, logo and border insertion)

ïDifferent lengths
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11.1  Video Similarity



ÅòThe lion sleeps

tonightó
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11.1  Video Similarity



ÅMagnitude of the problem: video redundancy on 

the web
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11.1  Video Similarity



ÅIdea: select a small number of features that 

represent a video with minimal errors

ïMinimize the distance between the video and its 

representation 

ïExample: 

ÅFeatures as vectors in Rn

ÅEuclidean distance 

ÅMethod of least squares

(k-means) 

ÅBest cluster representatives (k-medoids) 
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11.1  Video Signatures



ÅAssumptions

ïEach frame is represented through a (high 

dimensional) feature vector in a metric space F
with distance measure (metric) d

ïThe similarity measure (for videos) is invariant with 

respect to the shot sequence 

ÅThus,é

ïRepresentation of videos by finite (unordered) sets of 

feature vectors 
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11.1  Similarity Measures



Åd(x, y) is the distance (dissimilarity)

between two feature vectors x and y

ÅVectors (represented by frames)

x and y are visually similar,

if Ä Øȟ Ù   ᴊ for ᴊ  π 
(independent of the actual values

of x and y) 

ïApproach after Cheung and Zakhor, 2003
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11.1  Similarity Measures



ÅBasic idea: compute the percentage of similar 

frames in the videos 

ïNaive video similarity: the total number of frames 

of a video, which are similar to at least one frame in 

the other video, divided by the total number of

frames 
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11.1  Video Similarity



ïIndicator function 1A for a set A:  value of 1 if A is not 

empty, value 0 otherwise 

ïIf each frame in X can be mapped in a similar frame in 

Y (and vice versa), nvs = 1 

ïnvs = 0, if there are no similar frames in the two 

videos
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11.1  Video Similarity



ÅNaive video similarity is often not intuitive

ïShots may contain many visually similar frames 

ïE.g., generate Y through multiplication of a single 

frame from X. For | Y |>> | X | nvs 8ȟ 9ȟ ᴊ   ρ 
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11.1  Video Similarity



ÅE.g., frames of video Xare marked with òØȱ, 
frames of video Ywith òǒò

ÅThen  the òintuitiveó

distance is about 0.5,
the calculated one is

however, 0.9
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11.1  Video Similarity


