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Volume : 3,000
cameras/city

Velocity : real-time
alerts, 20M video
events/day

Complexity :
Complex activity

recognition (e.g.,
abandoned bags in
crowded scenes),
historical mining
(1B events/month)

Volume : 7.5PB
Google Earth, sub-
meter resolution
(Quikbird satellite)

Velocity : real-time
object detection
and tracking

Complexity :
segmentation and

classification, track
mining, integration
across cameras,
change detection
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Domains : specialized, cameras (cities, airports, borders) Domains : unconstrained, open-domain, “in the wild”

8 (

Analytics : vision-based object tracking and recognition Analytics : trainable machine learning approach
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IMARS Semantlcally Classmes Images and Video Usin g Visual Features

Associated : - smzis
speech:  Today, jet fighters practiced maneuvers and forces increased  military preparations as tensions in  Middle East reached ...

—Speech Image & Video
—Closed Captions Sequence Analysis

—Transcript
Text Analysis (optional) Visual Features
v Motion

Jet fighters “military”

Color patterns

Texture
i ” Shapes
Middle East Text Metadata Visual Feature Metadata

L ) J
Automatic Semantic Concept Detection g [MARS
classifiers

Airplane (0.8) 'l' \

Protest (0.6) Parade (0.5)

Indoors (0.8)

Outdoors (0.9)

Semantics Sky (0.7) Meeting (0.7 * with associated
Metadata People (0.7) i confidence scores




IBM Multimedia Analysis and Retrieval System (IMARS )
Visual Content Classification Tool

“% IBM Multimedia Analysis and Retrieval

A
-Search Directory
| D:'\DIA\sample\Photos), Browse
Vv Search all subdirectories [V 'Batchy processing Stop
- Catalog Mame | Catalog Repository 1 Default
sample-collection Cr WV Change
About

Processing

~ Cataloging images [136 of 811] -
8]
ENNENNEER

—Options -

202 405 603 811

Cptions ]\.ﬁdeo ] Metadata 1 Classifiers | Clusters 1 Features ]

—Ingestion Limit - = i Cropping
R R I e I™ Crop borders 0
.-.F;era'ts il )
|~ Color pracessi
W IPEG [ PNG ™~ MPEG g

¥ GIF ¥ TIFF [ b s  Mone 7 Auto 1 Brighten (" Equalize

Visual Classification
Functionality:

e Automatically analyzes
Images & video content

o Extracts visual features

* C(Classifies semantic
concepts

* |dentifies visual clusters
e Summarizes results

* Provides sample search
engine

Trial version available for
download at

© 2012 IBM Corporation




LSCOM Lexicon Definitions and Annotations

ODTO Challenge Workshop on Large Scale Concepl Ontcdogy for Mullimedia

Onuck Guide to LSCOM Data Sets
1. LSCOM: a collsction of annotations for 449 concepls
&8 Dowimload the LSCOAE annoeation dira, (103 MB file. Expands to 252 OB on duk )

LECOAL Craton: LSCOM Lexicon Defimitions and Annotations Version 1 3, DTO Challenge W' mh:.bﬂpm!.up&ul:
Concept Ontobory for Multrmeds, Columbes Tniverssty ADVENT Tecknicsl Feport #217-2006.3, Merch 2006, {pdf]

exun misemation. (Detntied lat of amnctaied coocepls.)
2 LSCOM-Lite: an overlapping precursor fo LSCOM with annotations for 18 concepts.
&3 Downiosd the L5000 1Bt smatarien dars, (16 ME Gl

Light Scals Concept Ontology for Multimadia Understanding for TRECVID 2005," IBM Fesssrch Techaical Report, 20048
(=48]

3. LS l...l\" Revized Event/Activite Annotations: video-based re-labebng of ""I LECOM concepls

Q?l wimioed e [SCOAL Fevssed Event Actyvriv anaptations (230 KB e}

DTO Ch:]hﬂp‘ﬂmhbup n-ul.rgeﬁuk Cencept Ontolopy Sor Mluftimedsa, Columbis Usiversity ADVENT Technicsl
Peeport =221 . 20047, December 2008, [pdf]

LECOMLLite Coabion: M B Naphade, L Kengady, J. B Kender, §..F. Chang, J. B Smath. P. Over, snd A Haupeienana, A

LECONE Feviped Event Actonny Annctatiens Citation: Lysdon Kecnedy, Reviston of LSCOM EventActrvity Annotarions,

Summary

The DT sponsered LSCOM workshop has developed an éxpanded mulimedia concept ledcan on the ondar af 1000,

Concapts related 1o evenls, abjects, locations. people, and programs have been salected lollewing a mulli-stap

process Imaoking inpuk soliciiaion, exped crifiguing, companson with related ontologies, and perormance evaluwation

Panticipants of the process incude representatives from inbelligance communily wusers, onfology Speciadists. and
mulbmedia analytics researchers. In addtion, each concept has bean qualiatrely assessed according 10 some

criteria, such as ulibty (usefulness), chserabilty (by humans), and feasibiity (by automatic detection). An annotation

process was completed in It 2005 by student annotators ol Columbia Unhearsity and CHIL, gver the enbirg

developmeant saf of TRECWVID 2008 videss. Human subjecs judge the presence of absence of each concept in tha key

frarme of each subsahol, resuling In & total of 59901 [abels for @ach concapl

The Brsl versian of the LSCOM annotations [3] consist of keyframe-based |abals for 448 visual concepts. out of the 834

initial selected concapts, overthe entive TRECVID 2005 development set (61801 subshois)
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Scene:
Military

Activity: O
Explosion
(1

1/ People:
i m = Face

People:
Crowd

¥

HotatR B ) o

defined
Categories
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IMARS

Hot Air Ballooning

Automatic recognition of sports
photos (156 sports categories)

Hang Gliding

Figure Skating

Equestrian

Skiing

Softball




IMARS

Automatic scene recognition,
clustering, duplicate and near-
duplicate detection from open-
source image and video content

Air Attack Explosion
Demonstration Individual
Wreckage Military
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Understanding User Interests for Content-based Ad T  argeting

Objective:

Help social network providers better monetize on-line sites by delivering targeted
advertising

Apply image recognition technology to analyze users’ photo albums to identify and deliver
relevant ads

Proof-of-Concept:
Pilot project on sample of 100K images from 2K users (site has >100M active users)

Created 75 visual classifiers and applied IMARS to analyze users’ photo albums:

Successfully labeled 1,900 profiles (88% of the sample) based on the categories
Process took ~100 hours on a single CPU (standard PC)
Results:
User-Generated Content Classification:

75 classifiers largely covered relevant categories for content monetization:

People (e.g., Infant), Interests (e.g., Motorcycle), Sports (e.g., Basketball), Travel (e.g. Beach), Landmarks (e.g., Eiffel Tower),
Entertainment (e.g., Rock’n’roll), Activities (e.g., Wedding), and more

Each classifier provided 5.6% user coverage on average (88% total coverage )
User Profiling:

Successfully labeled 88% of sample users with at least 1 category label

Users overall were characterized with 4.2 category labels per profile on average
Visualization:

Effectively aided navigation and browsing of classification results, user profiles and their relationship
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4 = F + .B >@ |/

IBM Visual Taxonomy (core) — 380 Concepts IBM Visual Taxonomy (extended) — +400
Concepts

Dynamic Visual Actions — 113 Concepts Audio Semantic Models — 55 Concepts
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Board trick

F +3

Feeding animal

) )4

Landing fish

Wedding

. 0%

Woodworking

109%2

(E001)

Winter Scene
Snow Scene
Urban Way
Surfboard

Ice Scene

Ocean (waves)
Surfboarding

Air Vehicle
Snowy Mountains
Sport Water Vehicle
Water Ski

Speed Boat
Beach

Highway

(E002)
Donkey

Monke
Feeding Animals >

Sheep
Creek
Primate
Goose
Pet
Animals
Rodent
Dog
Land Animal
Adolescent Person

Gorilla

(E003)

Sport Water Vehicle
Water Scene )
Surfboard
Water Skiing

Ocean (waves)
Water Ski
Pier
Jet Ski
Surfboarding
Beach

Water Vehicle
Snowy Mountains
Fishing Rod

Unknown Water Vehicle

=

(N

q

ceremony (E004)

Few People (3- 4)

\Wild Cat

<5athering Activity

Unknown Two People
Human
Animals
Cougar
Two People
ild Goat
Dog

Pet
inging Perform ance

himp

broup (5 or more )

project (E005)
Wood Vise
Unknown Reptile
Hands
Bpss
Cougar
angaroo
Carpenter
Dff-Road Car
Veterina rians
Carpenter Plane
Kitchen
Child
Cat

Primate
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Board trick Feeding animal Landing fish Wedding Woodworking
(EO001) (E002) (E003) ceremony (E004) project (E005)
Winter Scene Donkey Sport Water Vehicle Few People (3- 4) Wood Vise
Snow Scene Monkey Water Scene \Wild Cat Unknown Reptile
Urban Way eeding Animals Surfboard Gathering Activity Hands
Surfboard Sheep Water Skiing Unknown Two People Bpss
Ice Scene Creek Ocean (waves) Human Cougar
Ocean (waves) Primate Water Ski lAnimals angaroo
Surfboarding Goose Pier Cougar Carpenter
Air Vehicle <E ) Jet Ski Two People Dff-Road Car
Snowy Mountains Animals Surfboarding Wild Goat Veterina rians
Sport Water Vehicle Rodent Beach Dog Carpenter Plane
Water Ski < Dog | water venicle Pet Kitchen
Speed Boat Land Animal Snowy Mountains dinging Perform ance Child
Beach Adolescent Person Fishing Rod ¢himp Cat
Highway Gorilla Unknown Water Vehicle  Group (5 or more ) Primate
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Performance comparison of MED 2011 runs on IBMTEST set (~5K videos)
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