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> Produced video data
v' Definition

¢ videos that are created by an author who is actively selecting content
and where the author has control over the appearance of the video

v Raw data

+ The material as it is shot
v’ Edited data

“ The material that is shown in the final program
v" Recorded data

< The data as we receive it in our system

» Observed video data:
v' Definition

« videos where a camera is recording some scene and where the author
does not have the means to manipulate or plan the content.
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» Quality of the data
v" What's the resolution and signal-to-noise-ratio of the data
» Application control

v How much control does one have on the circumstances
under which the data is recorded

» Purpose

¥ The reason for which the video is being made being
entertainment, information, communication, or data analysis
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» Fundamental units: general definition

v The elements in the video which are temporally ordered, but which
do not have a temporal dimension themselves

» Thus for the different modalities
v Visual: a frame
v Auditory: a sample
v' Textual: a character

» Characteristics

v Units usually do not have a meaning in isolation, it is their temporal
aggregation that is important

v vy VY w v Sensor Shots

LLLLEELLEEECEEELLEELEEHLLLT, - | Fundamentat units
= L u Transition Edits

. Q.

Special Effects
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Named events

Content
Video data
Layout

Textual
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» Framework

¥v' Remains valid, but not all elements are necessarily present

e.g. security video does not have a layout

» Analysis

v The analysis as presented considers recorded data and is
hence very comprehensive, other domains are basically

easier, but have often lower quality
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Regularity
Coarseness

Directionality

count Histogram

color
\t
—
m Introduction
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k Basics Histogram
R Learning count
= Indexing
= Retrieval
[ | LI| | | 0 |
color

640 pixels
Total 243200 pixels

Histogram is a summary
of the data summarizing
in this case color characteristics
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'ID"”°"”C“°" > Color histograms
= Data
| nati v Distribution of colors, no spatial information
k Learning » Color coherence vectors
'I"de_"‘”g ¥v" Add an extra dimension counting how many pixels in the
[ RetiE neighborhood of the pixel have the same color, so the CCV
states how many pixels of color x with y neighbors with the
same color are present in the image
Large “green” blob
\‘ —
'L"”°d“°t‘°" > Color of a pixel
= Data i .
| nati v' Defined for the one pixel only
" Learning » Texture of a region
= Indexing

= Retrieval

v The pattern induced by the different colors/intensities in a
neighborhood
v' Measures
+ Coarseness: are the basis elements small or big?
+ Directionality: can we observe a line like pattern?
+ Regularity: is there some basis form that is repeated?
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Edge
detector

Summary of the data selecting positions in the image where
there is a strong change in color (or texture).
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» The curvature scale
space
v" A commonly used
descriptor to capture
both the global and more
detailed shape of an
object

» Most shape descriptors

v Only work if you have a
nicely delineated object,
either manually
extracted or objects on
uniform background, and
seen from the same
viewpoint
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B Introduction » The OptiC flow field

= Data

L s v Indicates where pixels are moving to in the next frame can
o e.g. be summarized by considering

e Indexing ++the dominant motion or the average speed

= Retrieval
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> Is the process of automatically detecting the

presence of a semantic concept in a video stream
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Sensor Shots

Fundamental Units
Transition Edits

Special Effects
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> Detection of shots and transitions

> Visual

v" Detection of shot cuts and gradual effects

» Auditory

v' Detection of silence and transition points
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A shot is the result of a continuous camera

operation and which doesn’t contain an edit

m Introduction

k Data Frame t+1
= Basics
R Learning
= Indexing 17
= Retrieval {
. Difference
10 of histogram
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global motion
compensation)
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robust to camera movement

v’ gradual changes of camera position or focus should have no or
little influence on the difference metric

robust to object movement
v' objects moving in the scene should marginally affect metric
robust to edit effects

v if we only want to detect hard cuts, dissolves and other edit effects
should not affect the result

robust to changes in lighting conditions
v’ changes in lighting like flashes, different viewing angle, differently
colored lights etc. can have a large effect on the colors in the
image, should be of minor influence
efficient

v should be computed very fast as the number of frames to process
is very large and method should be preferably real-time
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Figure source: NIST
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> Abrupt cuts

v detection of silence
+« simple method, just consider the average energy in a window
+ clearly silence segments have low energy

v" more advanced: detection of positions where there is a transition

from one category of sound to the other

«+ detect points where there is a clear increase in energy
« detect points where there is a clear decrease in energy

+« both detected by moving a window over the signal and by comparing
the left and right side of the window

+ merge adjacent breaks of the same type

m Introduction
= Data
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= Retrieval

> Music detection

v' goal: distinguish music from speech, silence, and
environmental sounds
v’ based on the following four features
++the harmonicity
+» Local measures of frequency

SAMT 2006
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» Caption: definition
v any text overlaid on the video

» Caption detection assumptions
¥" uniform colour and brightness
¥’ clear character edge
v disjoint characters
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» For each frame compute the number of frames with
approximately the same colour in a part of the next
frame

» Mark the frames in which this number falls in a
certain range

» search for a sequence of sufficient length
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» Recognition of detected text

v VideoOCR similar to text documents
v (OCR = Optical Character Recognition)

A

u
S

Ltl??

1]

=0uc p
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» Characteristics of video text are quite different from

regular printed text hence VideoOCR is not OCR
v' Different fonts used
+ System has to be trained on the specific fonts
v Confusion not a consequence of typing
+* (e.g. close on the keyboard)
v’ Often isolated strings, many statistics
++Hence context has to be used in a different way

Lix

:.:" ) > ] :-I'-"._':'\ :
Ww DM JONN HOL1AOAJ
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» The state-of-the-art
v" Works well on signals with high signal-to-noise ratio with a more or
less fixed vocabulary with a limited number of known speakers

¥v" American English a lot better than Chinese, Arabic, or Dutch;
mostly because of the amount of training data available

> Note
v This is a complete research field of its own

Learned vocabulary
1
1
1

Speech

Audio ASCII text
signal
~
m Introduction . .
Semantic video
" Data Genre H .
m Basics Semantic Index S | ndeX| n g
e Logical units
[ Indeti Named events
= Retrieval
Content
Video data
Layout
o / " I
.~ Visual / Auditory | \ Textual
- 7
///’/ // \‘\ \\
W + W * Sensor Shots
Fundamental Units
Authoring U L1 u Transition Edits
u M Special Effects
\\ -
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Video

Feature
Extraction

Feature
Measurement

Examples

Testing

_._, Itis an aircraft
probability 0.7
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m Introduction
= Data
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m Learning

= Indexing

SVM usually is a good choice

= Retrieval
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» The computer vision approach
v' Building detectors one-at-the-time

A face detector for frontal
faces

3 years later

A face detector for
non-frontal faces

One (or more) PhD for every new_concept \

T
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Building

Overlayed
Text

Graphic People Car Vegetation

Studio
Setting
And the > 1000 others .........
A
~
+/- 2001
L 2
IntrcdScily Video document
= Data
f* Basics Entertainment Information Communication
m Learning ®
e Indexing | | | |
= Retrieval Talk show Music Sport | Featurefilm Cartoon Sitcom  Soap iDocumentary News Commercial
»
Basketball Ice hockey| Soccer| Volleyball Tennis | Carracing Football Wildlife Financial Semiotic Semantic
°
Guest Host Play Break Dialogue Story  Action Anchor Interview Report Weather
L) ]
Sportevents  Highli Dramatic events Car chase Violence Hunts Walking Gathering Graphical
pupose One PhD per detector requires too many students...
Genre
Sub-genre
Logical units \‘
~

Named events
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- Data Target Note

= Basics Layout segmentation cut detection solved for
k Learning regular footage
= Indexing Content detection mostly unimodal analysis
= Retrieval
Identify a concept class one Ph.D per detector

e face detector
e car detector

e boat detector
e tree detector

Data sets used << 10 hours

Are we making progress? Impossible to measure...

m Introduction
= Data
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= Indexing

= Retrieval

@ r Video analysis researchers

NIST

v'Until 2001 everybody uses specific and small data sets
v'Hard to compare methodologies

rb Since 2001 worldwide evaluation by NIST

www.mediamill.nl
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http://www-nlpir.nist.gov/projects/trecvid/

anno 2001
» Benchmark objectives
¥v' Promote progress in video retrieval research
v Provide common dataset (shots, recognized speech, key frames)
v" Use open, metrics-based evaluation

Ground truth

fF'ﬁﬁNU

abc

\ 2R RS

¥ p
Data set Speech transcript

school of Compuling

£
ouUtLu
» Currently the de facto standard for evaluation

» Large international field of participants

Carnegie Mellon XéA ) 744
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» Given a video dataset and N semantic concept
definitions:
¥v" How well can you detect the concepts?

- ogtion TRECVID
Growing Particip TRECVID 2005
TRECVID 2004
TRECVID 2003

TRECVID 38 62

Participants

2001 24
Participants

Participants
12 Participants

Participants et
73 Hours of 133 Hours of
11 Hours of Video from 1998 ABC, 173 Hours of 220 Hours
NIST video Prelinger CNN news 1998 ABC of 2004 news
archives & C-SPAN CNN news from U.S., Arabic,
& C-SPAN Chinese sources,
BBC stock shots
Figure source: IBM \

SAMT 2006

30



Semantic Indexing & Retrieval of Video

by

Marcel Worring & Cees G.M. Snoek

m Introduction
= Data

m Basics

m Learning

= Indexing

= Retrieval

» Classification procedure

v’ Training: many hours of (partly) annotated video

v’ Testing: many hours of unseen video

» Evaluation measure: Precision at N
¥' How many items correct in the first N results

» Evaluation measure: Average Precision

v" Combines precision and recall

v Averages precision after every relevant shot
v Top of the ranked list most important

11 +2/3+3/4+ ...

Results

sydaouo;

EEEEERER

Total Number of correct shots
A
=
References: IBM
Naphade et al, CSVT 12(1)
TRECVID lessons
R Introduction
= Data
= Basics ) . .
| Annotation and!  Feature Extraction |  Low-level Fusing  High-level (semantic) Post-
* Learning Data | Feafure-based | Modelsof | Contextbased! processing
R Indexing Preparation : Models | eachconcept |  Methods !
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= Retrieval i = level ' i
| 1 ~ i 1
! : — ' feature- : :: H
Annotation ‘\‘i g b.o) i SDiA E | + bﬁSEd E '
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N ey : g q ) | DMF17 ).
] =i |
P8 : 2N :
o | EF '

Eu
|
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N
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| Best Multi-modal | Best-of-the-Best
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References: IBM
Naphade et al, CSVT 12(1)

TRECVID lessons

> Split train data into several sets
v Each pipeline has different validation set

» Optimize all classifier configurations
v Set of basic image, audio, and text features
v Set of unimodal models for lexicon of concepts

» Experiment with different fusion methods
v SVM, NN, Multinet, ensembles, ontologies,...

Combiner Optimal |y
Function Selection

Classifier Score

Normalization
Classifier Score
2 Normalization
Classifier

N Normalization

INPUT

m Introduction
= Data

m Basics

m Learning

= Indexing

= Retrieval

References: IBM
Naphade et al, CSVT 12(1)

TRECVID lessons

Fusing High-level (semantic) Post-
Models of Context based | processing
i each concept Methods
i L

Annotationand;  Feature Extraction | Low-level ;
Data i Feature-based !
Preparation Models

\

Context
Analysis Step

Content
Analysis Step

| |=et]
—
/

Videos

ol

raining only Ensemble Ram ETMEemTE R ETTemDTE R

—— :training and testing

> First generic video indexing approach
v Highly successful in TRECVID benchmark

v' Combines machine learning with content and contek
abstractions \

B~
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References: IBM
Naphade et al, CSVT 12(1)
] TRECVID lessons
[ intreduction | 5. Exploitation of context for video analysis
= Data
| v" Concepts do not occur in vacuum
k Learning ¥ In contrast, they are interconnected
= Indexing
= Retrieval
Aircraft
» What is sports?
v" Answer: a combination of various individual sports
\‘ —
References: IBM
TRECVID 2003
R Introduction 1 AT
0.9
o Dat-a gg I:aBe'jt Non«g
m Basics 0.6
m Learning gi
= Indexing 0.3
0.2
= Retrieval 0.1

o}fﬁf@f‘;f&fﬁfﬁm&w ¢
A

IBM Others
(Generic) (Specific)

» IBM’s approach works very well on (visual)
concepts related to objects and setting

» How about rich semantic concepts?
v With large variability in production process B~
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Low Sunset Airplane
Low Content variability High
L\
—
TRECVID lessons
m Introduction
= Data
m Basics Authoring flow Data flow
. Learning ————— > Concept | | [N | 0000 | NS 0 | T #  Concept probability
===> Production choice —— Style vector
= Indexing P Multimedia raw data = Mullimedia raw data
= Retrieval H

Semantic
Concept

News Video Authoring

News Video Analysis
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= Introduction
= Data
R Basics
m Learning
= Indexing v
= Retrieval 'i
Camera Shots [ T 1 [T 1 \ \
Speakers B [ o ] (S
Voice over LT 1 L[ 1 |
Frequent (T T I
Silence Ol ]
\‘ —
References:
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m Introduction

= Data “Ann Compto
 Basicey ABC news,

m Learning New York”

= Indexing

= Retrieval

INTERNET STOCKS
8

it

gle

1(800) 949-465

“Call now:

S match? l

isName?
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m Introduction

= Data :
m Basics :
i 1
 Learning ! .
kIndexing | 2 "Gilelmmm T[T \=F=-=-==H
g |
= Retrieval :
1
T
Boom

TRECVID 2003

Benchmark Comparison

m Introduction

= Data T T T T
188 Tunings of 9 other Presant-day Systems
L Basics e Others Sy
I Alrcraft -
= | earning * Style
! y Style hurts
= Indexing
= Retrieval
5 e T s mE mee s @ & @ i
£
5
I
8
£
§ Sporting event fe s e s e s ek ow ¢ Sp—— 4
a

Non-studio sefting | .-.....MO Style mattel’s )
News sublect monalogue - s+ @ 4

. . .
) 0.1 0.2 03 04 04 0.6 07 08 09 1
Average Precision
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Key Frame
+ OK when content is static
- Not OK when content changes

TRECVID lessons

- Not OK when shot segmentation is imperfect

Need for analysis beyond the key frame?

m Introduction

k Data 18 Setting Patches

m Basics

R Learning
= Indexing

= Retrieval

TRECVID lessons

PPN Sky

Qre%nery f;‘ _;%:,r 4

. g

- 1% B

Outdoor?
Road?

Car?

=

Y

- Labeled examples
A
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Shot

-
o5

P(car) = 0.81

Frame 2 Frame n

L\
P(car) =0.78 P(car) = 0.77

Shot-based combination: 1/n £ P(car | frame)

Pessimistic key frame baseline: arg min P(car | frame)

Optimistic key frame baseline: arg max P(car | frame)
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TRECVID lessons
/Goq&ept Detection Surplus Value

(0.627)
(0.545)
(0.472)
t (0.405)
(0.283)
ich (0.243)
(0.235)
(0211
(0.188)

Semantic Concept (AP)

[ Shot-based over pessimistic key frame baseline | |
B Shotbased over oplimistic key frame baseline

MEAN (0.143)

A

o

L L L
100 201 300 400 50

0
AP Surplus Value (%}
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» How do all these techniques relate to each other?
> Video is produced by an author
» The author departs from a semantic intention ...

> ... articulated in a (sub)consciously selected style
structuring and emphasizing parts of the content ...

> ... and communicated in context with the audience
by a set of shared notions.

Video analysis best is the inversion of the production.

-

Integrated architecture principled on authoring metaphor

m Introduction
= Data

= Basics

R Learning

= Indexing

= Retrieval

following the authoring metaphor

Multimedia raw data

Select
best of 3
paths after
validation

----- It is an aircraft
probability 0.7

c———p

Semantic concept probability
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il |

B;R = | ! Capture

Layout
Features 1]
Extraction

Content
Features

Extraction Semantic

Features
Combination

Features
Extraction

Visual
Features
Extraction

Context
Features
Extraction

Features
i et

Jintao

Textual
Features
Extraction

Content Analysis Step Style Analysis Step Context Analysis Step

i Monologue
Weather Entertainment g

news

Select

Best of
3 Paths
after
Validation

m Introduction
= Data

= Basics

R Learning

= Indexing

= Retrieval

References
Seinstra et al, IPDPS, 2005

» Processing beyond the key frame is expensive
v’ Estimated processing on 1 machine: 250 days
v’ Parallel-Horus on Das-2: < 60 hours
» Parallel-Horus
v’ Efficient parallel execution of sequential software
» Dutch supercomputer Das-2 (at that moment)
v 200 1-Ghz dual Pentium 1l nodes R
v Located at five Dutch Universities

SAMT 2006
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Animal

Building

Basket

Scored

Footbal

Airplane
Take Off

Sporting
Event

Stock Financial

Anchor

Quotes

Vegetation Overlayed

Studio Physical News
Setting Violence Subject
Monologue

Bicycle Weather

Anchor Outdoor  Ice Hockey People Madeleine Soccer
Walking Albright News
\
R~

m Introduction

Content St

Baseball

Building

Road o
American football @
Boat !
Physical violence 0.17
Basket scored 0.24
Animal 0.37
Bill Clinton 0.26
Golf 0.24
Beach

Madeleine Albright
Alrplane take off

B Data News subject monologue o @
Weather news @ oo
= Basics News anchor Nk d? 3
i Overlayed text 0.84
r Learnlng Sporting event 0.77
2 Studio sefting 0.95
r Indexmg Graphics 0.92
7
= Retrieval gﬁzﬁl:m '
Stock quotes
People walking Beér
Car 0.63
Cartoon 0.71
Vegetation
Tee hockey @
Financial news anchor 0.40

(&)

Bicycle 0.09
Train 0.07
Soccer 0.01 0.0l
Mean 031 033

precision@100
e Context PajRfinder

1.00
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precision@100
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Content
Style

Context

physical violence

* 4+ X

people walking

airplane take off

basket scored

beach

Semantic Concept

train

Bill Clinton

Madeleine Albright

boat

road [

= Data
_ Style Influence Context Influence
r BaSICS news subject monologue news subject monologue |-
vester v ] P ]
[ Learnin 4 - news anchor - ]
aming crstma- ] o Context aid
1 Style] o] ontext aids
= Indexing studio seting ! studo etting
i possod matters P for evehts
= Retrieval peover i peover ]
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ook i ] ook o ]
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con|- ] cateon|
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\
T
e Others TRECVID 2004

Benchmark Comparison

b

».f» .

nothing works so far
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o

T T
- Optimal Setiing of 11 other Systems
X Content Analysis Step
4+ Style Analysis Step H
* Context Analysis Step

Very good?

O

added value
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\
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TRECVID 2005
» Further refinement of semantic pathfinder

v' Emphasizing content analysis step
v Are some concepts visual, others text, or multimodal?

. _-r-
!
i

>
..................... >

2xamples T

N

Select
best of 3 e
paths after
validation

\
+

m Introduction
= Data
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R Learning

= Indexing

= Retrieval

TRECVID 2005
» Vary unimodal and multimodal combinations

Visual
Feature
Extraction
Experiment 1

Early
Fusion

Experiment 3 Combined

Analysis [~ %
Experiment 5
Late
Fusion
Textual Experiment 4
| Feature FH———/—» SUPeIVised & — . . .
Extraction
Experiment 2
Data flow conventions
m—) \ultimedia data e—— Annotated concept lexicon
— Featurevector = ——" » Ranked concept detection result
- - r \\
Details in Wednesday’s talk @ 08.30 ~
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_ TRECVID 2005
» Data preparation

v" We randomly split training set a priori into 4 sets
v Three sets for training (30%), 1 set for validation (10%)

» Concept annotation
v TRECVID common annotation effort as basis
v' Extended manually to 101 concepts
¥ Incomplete, but reliable

» Machine learning architecture
v Support Vector Machine
v’ Learn optimal parameters
v Using 3 x 3-fold cross validation
¥ Or grid-search on a ‘grid’

Context

m Introduction
= Data

= Basics

R Learning

= Indexing

= Retrieval

TRECVID 2005

Crowd  Cycling

Fire weapon  Fish Food Football Graphics Grass

Mountain H. Nasrallah Natural News  Night fire Outdoor Overlayed  People Police/
disaster security

\

C.Powell  Prisoner ligi Snow Soccer
leader

Sports i Truck Urban  Vegetation

Spl
S

Vehicle lence Waterfall Waterscape Weather
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'[ Concept examples

Multimedia data

Validation set

- - MAP: 0.382
Semantic concept probability

1

Validation set Validation set Animal EEE

Validation set

MAP: 0.298 MAP: 0.263 MAP: 0.352 -
cle V

|
Anchor  Entertainment Monologue \

m Introduction

TRECVID 2005

Benchmark Comparison
T T .

= Data T
- Best submission
- #* Optimal path
= Basics people walking | = x4 b
x
Rk Learnin <
9 explosion | 8% . z
E Indexing
; - mep| > o« + Better features?/”
= Retrieval | Cel )
1=z =
— US fiag - > 0
k-
= = . 8
’H s | ’ 5 building |- o D &%
” o
. o
3
mountain o Dx4d  *

.

Pathfinder Results s :
Accurate performance prediction™

» Benchmark performance ™ Mesgeprecison
v' Emphasis on genericity rather than performance
¥ No fine tuning on channel / news / commercials e~
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TRECVID 2006

» Our latest efforts emphasize a visual only approach
v See our forthcoming TRECVID 2006 paper for details...

TRECYID 2006 Benchmark Comparison
T T T

1. Spons fe
2. wweather pes +4+
3. 0ffice s+

4. meeting s

7. water [1] on
8. corporate leader

9. police/security jwe

10. military personnel
11. animal e

12, cormputerty screen

Semantic Concept

T, THUCK fooe

17. people marching e
18. explosionifire
18. maps e

20. charts fes s

Average Precision
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LY
Case study
R Introduction r FHBGHHN"H'
. » Fabchannel request PARADISO AND MELKWEG CONCERTS ONLINE
" Data
| . v What can you do with 45 hours of live concerts?
" Learning » Answer:
N v Let’s try the semantic pathfinder
= Retrieval

Extreme long shot Guitarist Instrument  Singer Turntable Audience

'l! = i'(l

Close-up Rear-view Longshot Drummer Keyboard Medium shof
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nothi
SO

Case study

v FABGHANNEL

PARADISO AND MELKWEG CONCERTS ONLINE
Style hurts
\

Concept Detection Performance

x o
¥
Instrument o
O+

T
o 4

Close-up +ox 7>
Medium shot - * &

+ Visual Content
x Style
o Fusion

Long shot -
Exireme long shot |
Rear-view

Audience

.4

Semantic Concept

Keyboard < o + \

Drummer | s B Q Styleimatters
< Turntable $> /

']g Works Guitarist - 3 =

far Singer

0 0.2 04 0.6 0.8 1
Precision @ 100

m Introduction
= Data

m Basics

m Learning
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= Retrieval

www.mediamill.nl

» Semantic pathfinder = generic video indexing
v Confirms the authoring metaphor
v' Currently detects up to 181 450 concepts
» Technique taxonomy for concept detectors
v No superior method for all concepts exists,
v Best to learn optimal approach per concept
v' Some concepts are content, others are style, or context
v For content a separation between analysis steps exists also
> State-of-the-Art TRECVID performance
v" Without the need to implement specialized detectors
» Future work
v Refinement of pathfinder into people, objects, and setting
v Handle sparse learning problem
v More feature extraction and classifier schemes

SAMT 2006
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Video
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Indexing Engine
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YAHOO! sEARCH

ws | Video

Weh | I

ice hockey|

Directory | Local | MNews Shopping (£

Search Video

Indexing Engine

Data flow conventions

m— \lultimedia raw data  #——
——> Featurevector ~  -—--—- >
----- =» Similarity distance R

195 1992 1995 2000 yesterday tomorrow
) Semantic Gap
\‘ .
—_— N
m Introduction ‘ v »
IData ...............
m Basics
m Learning
= Indexing
kretrieval | | INN (/T

.| % - B
Keyword Example ncept | Lexicon | Display | Evaluation
Adcock Yes - - 0 Story board | Benchmark
Taskiran - Yes Yes 1 Pyramid Specific
Fan - Yes Yes 5 Hierarchical [ Specific
Christel Yes Yes Yes 10 Story board | Benchmark
Smith Yes Yes Yes 17

Grid ’Benchmark
LY
R -~
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Indexing Engine

Retrieval Engine

» Do not ignore text analysis.

v Provides a valuable baseline
» Do not ignore the interface

v You can have too much of a good thing (and too few...)
» Do not ignore evaluation of interactive retrieval

v' Preferably using common benchmarks

» What is the influence of an increasing lexicon?
v" Well we need a video search engine first...
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= Data
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R Learning

= Indexing

= Retrieval

Classical Techniques

High-dimensional
space for all words
in speech transcript

Low-dimensional space

Cluster 2
Cluster 4
Latent ;

Semantic
Indexing

word 6 word 2Iword 5

Cluster 1

o ©
Cluster 3
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Find shots of an office setting
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References:
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m Introduction
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= Data
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m Learning
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Welcome to the 1BM Research MARVEL Multimedia Analysis and Retieval System (2008).
Plsase click image 1o begi.
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1BM MARVEL Mutimedia Analysis and Retrisval System
Cortact John R. S, BN T3, et orch Center
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» Analyze the context of the current shot
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» Pure similarity based browsing

Syl
gt
e Rnkaa )
'Jﬁé&u
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similarity
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_ by Carnegie Mellon University
» Observation

v Correct results are retrieved, but not optimally ranked
v If user has time to scan results exhaustively, retrieval is a
matter of watching, selecting, and sorting quickly
» Push the user to the max(= very demanding!
v. Rapid-serial visual presentation
v Adjust browser to depth of results

www.mediamill.nl
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» Optimized for use by “real” users
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1. streat scene with pedestrians and vechicles in motﬁ

TRECVID 2004

Intsractive Search Rssults

Lexicon =

™ 2. buildings with flood waters arourd it}
3. people and dogs walking together|
4. Henry Hyde's face - -

5. US Capitol dome zoom in

6. hackey rink with net

7. fingers striking keyboard

8. people moving a stretcher|

12. person hitting a golf ball inio the hole -+
13. Benjamin Netanyahu - -

16. bicycles ralling along -

17. one or more umbrellas |-

8. tennis player contacting the tall with racket - =
19. one or more wheelchairs

20. Bill Clinton speaking in front of US flag

21, horses in motion

10. Boris Yelisin- -

{Sam Donaldsor's face - -«

15. handheld weapon fiing = === =

22. buildings on fir

23. banners carriad by people at a profest -

iof'in lexicon,. "
dlrectly in lexicon

9. Saddam Hussginf=:+ « + =weew o oo v e

:) nothlng reaIIy works
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1. Condoleeza Rice
2. lyad Allawi
3. Omar Karami
4. Hu Jintao
5. Tony Blair:
8. Mehmoud Abbas
7. graphic map of Iraq, Bagdhad marked
8. two visible tennis payers on the court
9. people shaking hands
10. helicopter in flight
11. George W Bush entering cr leaving a vehicle
12. semething on fre with flames and smoke

13. people with banners or signs

Search Topic

15. 2 meeting with a large table and people
16. 2 ship or boat

17. basketball payers on the court

“8. cne or more palm trees

19. an airplane takng off

20. a r0ad with one or mors cars

21. ore ot more miltary vehicles

22 a tall building
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Lexicon-driven retrieval

Extreme video retrieval
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References:
Bouke Huurnink (UvA) & Laura Hollink (VU)

“Find a report from the desert showing a house or car on
fire.”
1. ldentify objects in WordNet
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References:
Bouke Huurnink (UvA) & Laura Hollink (VU)

“Find a report from the desert showing a house or car on
fire.”
2. Identify related concept detectors

desert house
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fire

b

fire

o

References:
Bouke Huurnink (UvA) & Laura Hollink (VU)

“Find a report from the desert showing a house or car on
fire.”
3. Find most similar and specific detector using Resnik’s measure

e
car
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o=

@D

building

desert house
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But when there are many relevant concept | want to be
able to browse through different dimensions
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TRECVID 2006
Interactive Search Results
T T T T T T
48. one or more emergency vehicles in motion = see s « . . Others -
49_tall buildings and the top story visible fs s s S 4 #*  Mediahdil CrossBrowser | _|
50. peaple leaving or entering a vehicledies sfee oo e IMEdchl MBIl 4
51. soldiers escorting a prisoner fedskes « + e -
52. a daylime demonstration with one building visible ps ss  + o« dysns e 4 + e
53.US Vice President Dick Cheney- « + e ® cwmw v A e W}
54, Saddam Hussein with another persons face visihle s« + ssas o DR " + sxe » il
55 multiple people inunifarm and in formation feess s« e 4 -
46. US President George Y. Bush, Jr.walking f« « # « s e & e e o» . -
57, soldiers with weapons and military vehicles feseesess  dogpe oo =
L 58. water with boats or ships peee « ¢ s o he v o + el
E 58. people seated at a computer, display visihle fe e smdorge o . e
ﬁ BO. people reading @ NEwWSPaper{es @ ssse & +a SN 4§ ‘. i
E 61.a natural scene; no huildings, roads, orvehicles fesees =4 4 -
B2.one or more helicopters in flightfes sse  sme wues o8 % ot
63. something burning with lames visible foe s +am moml oo )
64. people dressed in suits, seated, and with flag peee « ool o -
652 person and at least 10 DOoks free « e s o o 4 il
BB an adult person and a child fsees o dees « 4
67.a greeting by kiss an the cheek predess  +lue o+ . -
68, one or more smokestacks, with sroke fees s e W =
69. Condoleeza Ricefees ¢ ¢4 48+ + & o+ & S @+ - . . =
70 s0Ccer goalpostsde e & o e * . . . s e * sede o + <
T1. SCENES With SNOW fees o we o« o + sfien s oueks o . |
L L L L I L I L I
1) 01 0.2 03 0.4 0s 08 o7 ns o9 ol
Average Precision
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TRECVID 2006 Interactive Search Results
045 T T T

[0 34 users of other video retrieval systems
I : users of MediaMill video search engine
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> Including the sheets of the tutorial
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And come see our demo on Wednesday
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