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Overview of the course

Lecturers

Assistant
Credits (ECTS)
Semester
Sessions
Language

Web
Registration

D.Sc. (Tech) Markus Koskela,

docent Jorma Laaksonen

M.Sc. (Tech) Mats Sjéberg

5

Spring 2008 (periods I1I-1V)

On Fridays 12-14 in lecture hall T5

English

http:/ /www.cis.hut.fi/Opinnot /T-61.6030/
WebTOPI or markus.koskela@tkk.fi
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The topi

The analysis and retrieval of multimedia data.
e combines multiple disciplines:

o information retrieval

o computer vision, signal processing

o pattern recognition, machine learning
o human-computer interaction

e a combination of image, video, audio, textual data
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Results 1 - 20 of about 1,350,000 for hornet [definition]. (0.12 seconds)

asian hornet
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www.english-country-garden.com  www.hometcountryspiritwear.com

Hornet Country SpiritWear

600 x 422 - 74k - jpg 435 x 364 - 41k - jpg
www.uos. harvard.edu

naturenet.net

»
Photo: Closeup of a hornet ona  Hornet (Vespa crabro) Czech Heornet Hornet ‘Baldfaced ho et. Will new hornets emerge from
Republic 2048 x 1536 - 350k - jpg 504 x 336 - 64k - jpg eggs ...
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'll:‘ [N
.. native European queen hornet, Wasp and Hornet Control This is a bald-face hornet nest The European hornet is a stout ... More About the Hornet i
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Google Image Search, (©) Google
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IBM Multimedia Analysis and Retrieval System {IBM T. ). Watson Research Center) = |
E @ . B http: / /mp7.watson.ibm.com/cgi-imars-bin /WebCBRO&.exe '/0.' ibm marwvel @E
Home Concepts Clusters Metadata Random Help
Random Retrieval
Cols: 5 B‘ Hits: = 50 B‘ lcons: Lo-Res Hi-Res

Saved Results: View | Aggregate| Clear
Text: Hide Show  Labels: Hide Show  Advanced: Hide Show Results 1 to 50 of 600
Group by: Shots (ungrouped) B Combination: None E" Aggregation: Avg B

Page 1 B‘

Simllarity: = Color (spatial) B‘

(Search) | Clear |

29890. [More like this]

5816. [More like this]

13498. [More like this]
11623. [More like this] TB79. [More like this] 199. [More like this)

16680. [More like this]

9219. [More like this)

18960. [More like this]

8253, [More like this] 26671. [More like this)
- Open “http://mp7 watson.ibm.com/cgi-imars-bin/WebCBROG.exe?5ess|D=20348011298LI5T=2024 1&HIS=20237&0P=50&ID=11348&R=0&T=0&TEXT="in a new tab

IBM Marvel Search Engine, (©) IBM

JJ«?»E
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Requirements

e seminar presentation

e project work (small-scale experiments &
written report)

e active participation (one absence is allowed)
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Material

| Multimedia Retrieval by Blanken, H.M. de
L \ries, A.P., Blok, H.E., and Feng, L. (Eds.).
Springer 2007, 372 p. ISBN: 978-3-540-72894-8.

+ Machine Learning for Multimedia Content Analysis by Gong,
Y. and Xu, W.. Springer 2007, 277 p. ISBN: 978-0-387-69938-7.

+ A Unified Framework for Video Summarization, Browsing &
Retrieval by Xiong, Z., Radhakrishnan, R., Divakaran, A., Rui, Y.,
and Huang T. Elsevier 2006, 296 p. ISBN: 978-0-12-369387-7.

+ relevant journal articles, conference papers
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Schedule

Date | Topic Material
25.1. | Introduction MR: Ch. 1
1.2. | Metadata, pattern recognition | MR: Ch. 2-3
8.2. | Text retrieval MR: Ch. 4
15.2. | Image processing MR: Ch. 5
22.2. | Generative probabilistic models | MR: Ch. 6
29.2. | Speech indexing MR: Ch. 7
14.3. | Semantic video indexing MR: Ch. 8
28.3. | Video highlight extraction UF*: Ch. 3
4.4. | Video retrieval | MR: Ch. 9
11.4. | Video retrieval Il MR: Ch. 10
18.4. | Interaction MR: Ch. 11
25.4. | System evaluation MR: Ch. 13

*. Xiong et al: A Unified Framework for Video Summarization, Browsing & Retrieval
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Chapter 1: Introduction
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Example usage scenarios

e Journalism, advertising

stock photo & video archives

“Pretty girl doing something active, sporty in a summery setting, beach -
not wearing lycra, exercise clothes - more relaxed in a tee-shirt. Feature
is about deodorant so girl should look active - not sweaty but happy,
healthy, carefree - nothing too posed or set up - nice and natural looking”

e Digital TV & movies
e Web search
e Medical images

e Surveillance
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gettyimages.com, (©) Getty Images
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Multimedia data

e Originally refers to a collection of media types, nowadays
used also for (non-textual) single media types

e Often requires a lot of space for storage, time for processing,
bandwidth for transfer

o Effective presentation not trivial either

indexing
summarization
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Metadata: descriptive

e Descriptive data in some specified format:
author, date, format, size, ...

e Dublin Core, MPEG-7
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Internet Archive: Details: Night of the Living Dead

4

E @ . ﬁhttp J fwwew.archive.org/details/night_of_the_living_dead

& Carloons | Arts & Music |Oomuters & Techml | Cullural & Academlc Films | Ephemeral F|Im |
Ga

Movies

"3'] @ Advanced Search

@ ~(Q- Google

| News & Public Affairs |

=2

Upload Anonymous User {iegin or join us)

View thumbnails
Run time: 1:35:17

64Kb MPEG4 (dialup)
256Kb MPEG4 (broadband)

B4Kb MPEG4 (108 MB)
256Kb MPEG4 (246 MB)
MPEG1 (918 MB)
MPEG2 (4.1 GB)

All files: FTP HTTP

[ e |
'CoOmmons
Y

CEE—

Bookmark
Report errors
L

Night of the Living Dead (1968) George A. Romero

embedding and help

In this classic yet still creepy horror film, strangers hold up in a rural Pennsylvania farmhouse and battle constant attacks from
dead locals who have been brought back to life by mystericus radiation.

Mote: This item contains a user-contributed srt subtitle file. To use this file you must download an srt compatible player and point
it at the correct video and st files (google for srt subtitles). We include this file for advanced users who may wish to use it,
however the Archive does not support any player that displays subtitles stored extemal to the video they are intended to be used
with, nor can we vouch for the quality or completeness of the subtitling effort.

WARNING - This is a graphic horror film with some gory special effects.
You can find more information regarding this film on jts IMDb page .
This item is part of the collection: Feature Films

Director: George A. Romero

Producer: Karl Hardman, Russell Streiner

Audio/Visual: sound, b&w
Keywords: horror

M«-H

The Internet Archive
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Metadata: annotations

e Lists of keywords, free-format, ontology-based

e Manual annotation

time consuming, expensive, subjective
flickr, LabelMe, Google Image Labeler, . ..

e Automatic annotation

a popular research topic
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Video Annotation Tool

File- ©Cptions  Help

ArEE|

=

Recommended concepts ]Anngtations 1

Studio_With_anchorperson
Single_Person_Female
MNewspapers
Female_Persan

Aninnal

Adult

Civilian_Person

Group

Person
Speaking_To_Camera

|News Jj

Camera

Charts
Commentator_Or_Skudio_Expert
Commcrcml Advcrtl;cmcnt

Female News _Subject
Female_Reporter
Interview_Z_ People_Yisible
Inkterview_On_Location
Inkerview _Sequences
Interviewss_MNews_Subject_Monolog
Labeled_People
Logos_Full_Screen
Male_Anchor
Male_Mews_Subject
Male_Reporter
Mirrnnhnngs

b d

|EIS

Astronaut_Cosmonauk
Astronamer

Athlots
Attached_Body_Parts
fvalanche
Awards_Ceremaony
Babey

Back_Yard

Backpack
Backpackers

Baker

Balloonist

Balloons

Ballroom

Bank.

Rankerr

Shots 1 to 20

Current: 13

FEMALZ

MALE
PROFESSIOMNALS
SEMIORS/EDERLY

L |

Female_Person
Male_Person
Single_Person_Female
Single_Person_Male

CDVP Video Annotation Tool, Dublin City University
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i 8enoe LabelMe: The open annotation tool

" ehnp //labelme.csail.mit.edu/tool.htm?collection=LabelMe&mode=i&folder=static_hotel_room_indoor&m ¥  |= -9 Y Qi

L@b@w = S
Please contact us i you find any bugs or
have any suggestions.
: There are 207222 |abelled objects

Label as many objects and regions as you can in this image =~ - o meanctherimage

Instructions (Get more help)

, o Use your mouse to click around the
K" e boundary of some objects in this
Bl image. You will then be asked to enter
the name of the object (examples: car,
window).

Qo1

p—— ‘oom
segment Fit Image

Polygons in this image xmy

tv
ceiling &
curtain

curtain

furniture

¥
E
=1}

shoolbag
chair

table occluded

rhair aeelided

vl

g
E
N

LabelMe, MIT
(18/31)



LABORATORY OF COMPUTER  ADAPTIVE INFORMATICS ,é
AND INFORMATION SCIENCE RESEARCH CENTRE A4

Google Image Labeler — : __1
-ﬂ hltp:f,fimage5.google‘com}imagelabeler} "(—Qv Google
G l . Help | Sign Iff)
Image Labelerg - Google Image Labeler
time left Cabe) (pass)
01 .35 St St off-limits
- Your partner has suggested 1 label. screen
score concert
singing
130 man
singer
_passes
my labels
Zoom out
Privacy Policy - Terms of Use - Return to Google Image Search
@ 2007 Google
!

Google Image Labeler, (©) Google
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Metadata: low-level features

e Features that can be extracted automatically, usually
represented as fixed-dimensional vectors

e Text: bag of words, n-grams, . ..

e Audio: ZCR, DFT, silence ratio, ...

e Images:  color histogram, color layout, edge
histogram, Gabor texture, shape features, ...

e Video: all of above, motion, ...
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Metadata: high-level features

e End users are interested in semantically
meaningful metadata, not low-level features:
the semantic gap

SEMANTIC GAP

e An important question:
How to derive high-
level features from
the low-level ones?
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MediaMill, University of Amsterdam
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Multimedia queries

e More complex than text searches or SQL queries

e Degree of similarity instead of exact match

e Different types of queries:

C
C
C
C
C

uery
uery
uery
uery
uery

oy descriptive metadata

oy annotations

oy low-level and high-level features
oy example

ny user profile
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|0 IBM Multimedia Analysis and Retrieval System (IBM T. J. Watson Research Center)
E] @ 8http:,’fmp?.watson.'lbm.coma’cgi—imars—bin!WebCBRDE.exe?SessID=?0?508?33&LI5T=255?6&H - (O.v ibm marwvel [+)
il
Home Concepts Clusters Metadata Random Help
Visual search with IDs "25682" (77817) Saved Results: View | Aggregate | Clear
Cols: ' 5 |% Hits: 50 | :] lcons: Lo-Res Hi-Res  Text: Hide Show  Labels: Hide Show  Advanced: Hide Show
Group by: | Shots (ungrouped) | :] Combination: | None } :] Aggregation: | Avg } ;] Results 1to 50 of 77817
Pa 1%
Similarity: Color (spatial) | :] ge :]
LIKE@25682 | Search | [ Clear |
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A

IBM Marvel Search Engine, (©) IBM
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Relevance feedback

e Formulating a multimedia query can be difficult

e One solution: iterative and interactive refinement of
the original query

e The user evaluates the relevance of retrieved items,
which is then fed back to the system

Initial query
l User - | Query formulation
'3 Relevance feedback

- MIRS
Ranked list of objects

(27/31)
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PicSOM

Selected objects:

ODe

Query objects:

Ooe

OoDe

oD e

( Continue quer\r\ (Change settings Y (Restart | ("Restart query ]

PicSOM, Adaptive Informatics Research Centre, TKK
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Browsing

e Another solution: let the user to quickly
scan through the (summarized) data

e Requires an effective interface

e Browsing and retrieval can be combined

(29/31)
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Sphere Browser, MediaMill, University of Amsterdam
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