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EI'D Looking for images?

= These engines do a good job of searching for online images
- Google
- AllTheWeb
- Both rely on text (filename, nearby text, meta-tags)

= Qur difference : focus is not web search, technology is not
text-based but content analysis of images

= Market segments in which visual data has a critical value :
- Corporations
- Media Companies
- Public & Government
- Software vendors (Media Asset Management, Security)
- System integrators
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Content Description of images

LTU rechnologies ]
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-Very high level (unrelated to image): « Mad cow
disease hit Europe in 1996 »

-High level: « cows, field, sky »
-Low level: « brown (central zones), green LTU
(peripheral zones), blue (upper zone) »
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Core technology: the LTU engine

Input: Image Real Time Image Analysis Output: Content Description in XML

Any image, any format,

Thesaurus

LTU Absolute description

Visual

- outdoor scene

any source (incl. video)
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Ex: 1546KFL .jpg —»| DNA matching <
Client -
Videos Relative description
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Golden Award for General Technology, Nov 2001

= The European IST Prize, The European Council of Applied Sciences & Engineering, Dec 2001
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Signals/Semantics : Bridging the gap
LU

Image-Indexer

Image-Filter

L 4

High level Image DNA classification

(semantics)

L 4

Image-Seeker

Image-Watcher

Video-Indexer

Keywords

L 4

Image DNA similarity

L 4

L 4

Similar image IDs

Video-Synchronizer

Image « Same » image IDs * Image-Filter

Image DNA matching

L 4

DNA computation

Objects

Image Segmentation

Clean Pixels

Image Pre-Processing

Low level

(signals) Pixels
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EIU 3 ranges of similarity

Level of Abstraction
A

high

Classification

low Matching

> Range of similarity
Clones Visual/semantic Semantic
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e Applications along the rich media value chain
o) o ; o

MONITORING

MANAGEMENT

INDEXING SEARCH SECURITY PROTECTION

Content Content

Distribution

Content

Content

Access

Management

Creation

— — - — -

Image-indexer- Image-Seeker- Image-Filter Image-Watcher-
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Image-Indexer-

Content Content
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Creation Management

= adding annotations to images/videos as they are created

Image-Indexer
File Indexing About

|2[+]

Indexing ISaarch I

T — Image name | File Size | Status | Category |
I ma ge = I nd exer-1.0 E 00000cul3. jpg 21KB Indexed Head and shoulders portraits
EUUZS.\DQ aKp Indexed Cities / Might
@,D'I‘I.\pg 1EKE Indexed Beach / Outdoars
ﬂ[ﬂ 2ipg TEB Indexed Half-length portraits
E1UUU3?3B.\pg 11KB Indexed FRieligious buildings
ﬂmm 2408 jpg TKB Indexed Outdoors £ Sky
E'IUU‘GSE?.\DQ 11KB Indexed Houses
@, 1007524E.jpg KB Indexed Astianamy
ﬂ'l[l'l.\pg o] Indexed Outdoors / Sunset
a1 urjpg 13KB Indexed Group of People / Sports

E1D1 77885 ipg 116KE Indexed Citiez / Outdoors
E‘IU‘I 80994.ipg 11KB Indexed Botany
%101 83406.ipg 18KEB Indexed Qutdoors £ Greenery

Image name: 1014208psgtur.jpg 10184034.jpg 10KE Indexed Building exterior < = .
E'IU'I 87842.ipg EKE Indexed Outdoors / Landscapes Emtnaiia E
ﬂ, 23Gripg 4] Indexed Landzcapes

Type: photo ﬂ a?ipg E3KEB Indexed Head and shoulders portraits

gcni‘ri[iﬁanl Hue ?DC!?W[E bb.ipg 18KB Indexed Baby / Head and shoulders portraits

Orisntation:  werncal EcaZEE‘I B.ipg 18KE Indexed Botany / Outdoors

Dimention: 2605375 pixel ﬂ CFTH.ipg 51KE Indexed Cars / Baby

E?Z'Qat: ‘_:ZEE ﬂ,ecﬁﬁaﬁlﬂm.\pg 13KB Indexed Group of People / Team

i EFGTUI ipg 24KB Indexed Outdoors

Group of People: 100 % EGMEEJDQ 10KEB Indexed Botany

Sports: 100 % E h56.ipg 25KE Indexed Undensmater
@, i0174801+t.gif 3KB Indexed Cliparts
ﬂmﬂﬂﬂ.mg J8KEB Indexed Indooiz / Group of People
ﬁmodigliani.ipg KB Indexed Indoors / Maked
ﬂpm 0101493.jpg 8KB Indexed Outdoors
[ Slesp.ipg 10KE  Indexed Baby
Espringsteenz\pg 51KB Indexed Indaois £ Fulllength portraits
@, wadB70001 jpg E2KB Indexed Sports / Crowd
ﬂ windsuf3.jpg 12KB Indexed Water / Sports

Count; 32 “\Chateletharimmenlmage-IndexerT ests\Directory © 2001 LTU Technologies
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Image-Indexer- Video-Indexer
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LT 1echnalopies — - Content Content

LI | | ma ge - S ec k er - Creation -I\/Ianagement -

e

= search engine for image databases
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LTU rechnalagies e Content Content

L u I maoee - FI lte & Distribution = Access

» Detecting sensitive visual data in streams (filtering)

LTU technologies
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LIU Image-Watcher-

— Content Content
Distribution

Access

= Detecting unauthorized use of restricted material (copyright,

counterfeiting, misappropriations)

Client’s

copyrighted
Photos
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Reference images found
(copyright infringement)

LTU technologles: making sense of visual contant



LTU rechnalagies .
Conclusion
_,_LIuL_—_____

= Growth of Digital Imaging = need to automate
Image search & classification

= Applications: Management & Monitoring

= A rapidly-growing market where LTU technologies
IS the global leader

= Corporate market segments are identified today

= Generalization to « mass market » is on its way
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