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(D) 11 Video Similarity

11 Video Similarity
11.1 IdealVideo Similarity
11.2 VoronoiVideo Similarity

02 e
() Top ranked videos out of 100 returned videos o0 01 SG’OO 02 0
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() 11.1 Video Similarity

ASlmllarlty is important:

" Ranking of the retrieval results ,
~inding duplicates (different resolution, codlng etc.)

Detecting copyright infringements

A Variousmeasures for the similarity
I Simple idea: percentage of frames with high visual

similarity

A Analogous taranimotosimilarity 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

A Fundamental step is the identification(atidio)
visual features from the frames (time series of
features)

I Color distribution , motion, etc.

A For efficiency reasons, the
similarity should not be .
determined between frames,
but between shots
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11.1 Video Similarity

AWe wusually have to co

I The higherthe number of features, the more
properties can be used in the similarity measure (i.€

similarity measures get more accurate), but the mor
Inefficient Is the retrieval process

A In general, for videos thaccuracy of the scoring

IS not the critical factor, buefficiency Is very
Important
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() 11.1 Video Similarity

You [T

Broadcast Yourse f

A 65, 000 videos uploade
each day on YouTube

I Prone to duplicates
A Redundancy is severel
hampering video searc

I Eliminate duplicates
AWhat are duplicates?

P Suchoptionen
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|The lion sleeps tonight

Suchen

Startseite

Videos HKanale

[ Ergebnisse in meine Sprache ilbersetzen

The lion sleeps tonight ‘Worgestellte Videno

Singing

wWRER®  vor3Jahre 515709 Sufrufe  sofia2411

Obersetzen The Lion sleeps tonight FULL
JUST WATCH 3

WRERR  vordJahre 5045185 Aufrufe SHAKnabe

Okersetzen The Lion King - The Lion Sleeps Tonight { Multlilanguage)
Arabic Brazil Portuguese English Eur. Portuguese Finnish German Hebrew
Hungarian Ralian Mex. Spanish
R R K 116615 Aufrufe

war 1 Jahr cornbugles

Okerzetzen The Lion King - The Lion Sleeps Tonight (English)

WRERR  vord Jahr 530683 Aufrufe  cornbugles

Obersetzen The Lion King - The Lion Sleeps Tonight (German)
Muaha xD Hierim Dschugel, da ruft die Trommel, der Ldwe schlaft heut Macht. Hie
im Dschugel, da ruft die Trommel, der Liwe schlft heut ..

WRWRR  vor2Jahre 69366 Aufrufe  cormbugles

the lion sleeps tonight

Super witzig, [al, krass ne Arhet des gemachtzu haben, Stary van Milferd un nem
Hund, %olle Lange

WRR RN vor3Jabre 11693 Aufrufe  saronausgiessen



(@) 11.1 Video Similarity  Uefpy,

A Foridenticalc opi es it ds easy!
w i tnear duplicates 0

I (Wu,Nguand Hauptmann, 2006)

ANeardupl i cate web videos
differing In:
I File formats
I Encoding parameters
I Photometric variations (color, lighting changes)
I Editing operations (caption, logo and border insertion)
I Different lengths
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(@) 11.1 Video Similarity  DEfpyy
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11.1 Video Similarity

A Magnitude of the problem: vic

the web

-~

eo redundancy or

Queries Near-Duplicate
ID Query # # gL
1 The lian sleeps tonight 792 334 42 %
z Evolution of dance 453 122 25 %
3 Fold shirtt 436 183 42 %
4 Cat massage 344 151 47 %
5 Dk go here it goes again 396 o5 22 %
b Lrban ninja 77 45 b %
7 Real life Simpsons 365 154 42 %
8 Free hugs £330 a7 7 %
9 Where the hell is Matt 235 23 10 %
10 | L2 and green day 297 52 18 %
11 | Little superstar 377 a4 16 %
12 | Mapaoleon dynamite dance 831 145 17 %
13 | [will survive Jesus 416 Ja7 43 %
14 | Ranaldinhao ping pong 107 72 b7 %
15 | White and Merdy 1771 B35 39 %
16 | Korean karaoke 205 20 10 %
17 | Panic at the disco |write sins not tragedies b7 2001 31 %
18 | Bus uncle (ELRE0) 483 g0 16 %
19 | Sony Bravia AER 202 36 %
20 | Changes Tupac 154 7 37 %
21 | Afternoon delight 444 o4 12 %
22 | Muma Gary 4202 32 5 %
23 | Shakira hips don't lie 1322 234 18 %
24 | India driving 207 2B 3%
Total 12790 3481 27
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@ 11.1 Video Signatures

A ldea: select asmall number of features that
represent a video wittminimal errors

I Minimize the distance between the video and its

representation ﬁ“’% ;@ P‘_

I Example: Joon Collins ~_Fidel Castro  Picasso
N ; S
AFeatures as vectors iR %é /Qf LS
AEuclidean distance Elvis Presiey Roger Whittaker
AMethod of least squares Wfﬁ
._—-—-'—"'_'_'L - .
(k-means) Alfred Hitchcock

ABest cluster representative&-{medoids
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@ 11.1 Similarity Measures

A Assumptions

I Each frame Is represented through a (high
dimensional) feature vector in a metric spd€e
with distance measure (metric

I The similarity measure (for videos) is invariant with
respect to the shot sequence

AThus,K6 é

I Representation of videos by finite (unordered) sets «
feature vectors
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11.1 Similarity Measures

Ad(x, y) is thedistance (dissimilarity

between two feature vectorg andy [ g%

A Vectors (represented by frames)
X and y arevisually similar,
fA @h forJ T

(independent of the actual values W

of x andy)

I Approach after Cheung andakhor, 2003
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() 11.1 Video Similarity

A Basic idea: compute the percentage of similar

frames In the videos

I Naive 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

zeX 1{3/63"':d(;1:,y)§e} + Zye}’ 1{;1‘.6.‘(':d(y.r.)§6}

2.
nvs(X, Y€)= X[+ Y]

I Indicator functionl, for a setA: value ofl if A is not
empty, valué® otherwise

I If each frame X can be mapped in a similar frame I
Y (and vice versahvs = 1

I nvs=0, if there are no similar frames in the two
videos
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() 11.1 Video Similarity

A Naive video similarity is oftenot intuitive
I Shots may contain many visually similar frames

I E.g., generat¥ through multiplication of a single
frame fromX For|Y [>>|X|nvs 8h 9h 3
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11.1 Video Similarity

AE.g. framesof videwar e mar Ked w
frames of videor wi toh C

AT hen t he
distance Is aboud.5,
the calculated one Is
however,0.9
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