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Video summarization
.

0 Video summarization produces the condensed version of a full length video
stream but keeps the important content

Extract and assemble

Static Keyframes Dynamic video skims




Video summarization

Current techniques of video summarizationl']

Internal
summarization Hybrid

External

summarization/ Summarization

Visual feature 7 [ Video semantics
TS?(t Ieature Internal | External
Au_ 0 eqture | features features 1 User information
Interesting objects
Highlights _ Contextual information

[1] Money A G, Agius H. Video summarisation: A conceptual framework and survey of the state of the art[J].
Journal of Visual Communication and Image Representation, 2008, 19(2): 121-143.
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11 The proposed algorithms

Video indices | Video summarization

Video-MMR
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1. Video-MMR

7 Video-MMRUI mimics MMR in text summarization

Frames from
video set
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[1] Li, Y. and Merialdo, B., Multi-video summarization based on Video-MMR, WIAMIS 2010



1. Video-MMR

7 Video-MMR selects summary keyframes based on
two constraints:

reward relevant keyframes

penalize redundant keyframes

S =S, Uargmax{A - sim/(£,V \ S,) — (1 — A) max sim,(£, g) ]

rel\s; geS,
e p—
where Sim(f,, V\S,) = 1 Y sim(f, f)
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1. Video-MMR

o Problem: summarize multiple videos at the same time?

o Global Summarization (GS) VS Individual Summarization (1S)
for multi-video

summarize

m

concatenate




1. Video-MMR

0 Global Summarization vs Individual Summarization




1. Video-MMR summary VS human summary

o Evaluation compared to human ground truth:

o Quality comparison of the summaries from Video-
MMR, spares representation, K-means and human

_-- Obtained by cross validation among human summaries
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1. Video-MMR

1 Human assessment to Video-MMR

Video-MMR Sparse
representation

Mean scores 8.06 3.96 6.24
Person 1 8.3 3.3 6.3
Person 2 8.1 5.3 5.3
Person 3 9.8 5.6 9.5
Person 4 7.1 2 5

Person 5 7 3.6 5.1



2.AV-MMR

SN
1 Video-MMR: visual information

1 AV-MMR! (Audio Video MMR): visual and audio
information

S =S, Uargmax{[A - sim, (£;,V \S,) - 1A - A1) max sim,(f;, g) ]+

£, £,V \S, gesy

L - sim (£, A\ S,) — A - ) max sim (£, g) 1}
where u = 0.5

[1]Y. Li, and B. Merialdo, Multi-video summarization based on AV-MMR, CBMI 2010



3. Balanced AV-MMR

Balanced AV-MMR!!'! uses more features

AV-MMR
The face <
Vic*eo
Audio genre < Visual
Information
e [
transition of T —
audio genres .
text
Attention balance for
the audio and video
In a segment
Balanced AV-
MMR Temporal distance |
between frames

[1] Li, Y. and Merialdo, B., Video Summarization Based on Balanced AV-MMR, MMM, 2012



Fundamental Balanced AV-MMR

= We propose to introduce the idea of balance
between audio and visual information into AV-MMR
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limited!'l. The separated attentions to the audio and the video

S,.; =S, Uarg max{;;(_f_)-[l -sim, (f,V\S,)—(@Q—A)maxsim,,(f,g)]+
fev\s, ==mm=— geSy
(- p(F)ill - sim,, (7, A\S,) - (- ) maxsim,, (T, 9)]}
_______ = k
where p(f) = 0.5 \ Acoustic component

[1]: Marois, R. and Ivanoff, J., Capacity limits of information processing in the brain, Trends in Cognitive
Sciences, 2005



Balanced AV-MMR V1

I
0 audio genres (speech, music, silence...)

1. Audio genres influence the similarity of consecutive
audio segments

gt SO -
:\\ ~ \""‘\ ‘ h SESTSNNES =Y=Yor f\\\\\m\\\\

More similar Less similar

2. Genre transitions incur the attention, so they increase

msiess

the importance of audio

Genre Genre Genre
transition transition transition



Balanced AV-MMR V1

=-.
1. Audio genre weights frame similarity: r(f, )

2. Audio genre transitions emphasize audio
informa’rion 1—,009 —> ( pm)(1+ o, (f)

f V\sk

1 mm—————
A, U T )] 1 cibmpant

sim',,,(f,9) A z(f.ghsim f,9)
p'(f)=

With: sim® (f A\S, ) =

P _ P
p()+(L=p@) -1+ o,[0)) 1+¢,0)—p@) @)




Balanced AV-MMR V2

11 Face occurrence is used to weight the balance
factor between audio and video, and frame
similarity

1. The face increases the importance of visual information in the
balance between audio and visual information

S SRR e

vous me connaissez.

2. face ~ face face ~ non-face



Balanced AV-MMR V2

1 Use face information for the balance
similarity: p ()

1
|V\(Sk U fl)l fieVS Uf)
Sim'lz(f’g):/Blface(f1g)3im(f’g)

7. p(f)(1+ﬂface(f))
p"(f)=

With:Simlll(fi ’V\Sk ) —

1+¢tr(f)_p09°(ﬂface(f)_wtr(f))

Zﬂlface (fi’fj )Sim(fi ’fj )



Balanced AV-MMR V3

18
1 Temporal distance between two frames in one video or
two different videos:

® Closer frames in timeline are more likely to represent similar
confent

m Two frames from two individual videos are less similar

More relevant Ies;relevant
M ————— |
Different videos %\\\\\ W?\??:Rh %
1:;25 zgtm : Less relevant ‘

SN



Balanced AV-MMR V3

0 Include temporal distance weight ot )
audio and video similarity:

With:

. 1 :
sim"',, (f,V\S, ) = e (B P D)o (FF)sIim (F,,F
|1( i k) |V\(SkU fi)lijV\%;Uﬂfi)f ( J)at ( J) |1( J)

. 1 .
sim"',, (f., V\S, ) = f.f e (f,f.)sim, (f,.f.




Multimedia MMR for multi-video

A multi-video




Multimedia MMR for multi-video

11 The static summary of 10 frames in multi-video

Video-MMR

‘I-E‘K@d&

AV- MMR

SRR
PV @ 5

Balanced AV-MMR




Multimedia MMR for multi-video
"2 |

71 10 seconds’ dynamic summary (video skims)
5 video segments with each 2 seconds: Video-MMR,AV-MMR, BAV-MMR




Multimedia MMR for multi-video
N

21 The human evaluation to video skims composed of 2
seconds segment and 1 second segment

Video- AV- Balanced AV-MMR Video-MMR  AV-MMR Balanced AY-MMR
MMR MMR

Mean scoresof 2 7 8 8.25 6 7 7.25

seconds segment

Mean scoresof 1 4.5 7 7 5.5 7 8

second segment



Large scale objective evaluation
24

1. Objective evaluation: MMR summaries compared to original
videos by visual information
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SRC,ys (global)*|S|

SRC,ys (advertisement)*|S|

Large scale objective evaluation

videos by visual and audio information
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Objective evaluation: MMR summaries compared to
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