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Media for expression and communication
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Towards symbolic representation:
Icons and Speech

Cave Paintings

Hunting is the practice of pursuing any living organism, usually
trade. Animals may also hunt other animal species, but this is w
distinguished from poaching, which is the killing, trapping or cag
species that are hunted are referred to as game and are usually

Hunting can also involve the elimination of vermin, as a means
overpopulation. Hunting advocates state that hunting canbe ar
N R R R . R Patna railway police seems to have committed grc
example, to help maintain a population of healthy animals withi filed after the first of the serial blasis in Pama. Go
Police (Patna) station house officer stated in the F

checks such as predators are absent. [2]'In the United States, wilc Fcould noxproduce valid documentsfor keeping
licensing bodies, where they help to set rules on the number, m:

NO. coicce ey moane +wvoraune . 2D Intelligence 2013
Text: A symbolic form of expression To multimedia: symbolic and perceptual




Text vs. Media

e TextIs a conceptual
description

e Human created

— Reflects author's
viewpoint

— Abstract: Leaves out
“unnecessary” details
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 Media provides a
perceptual description

e Machine recorded

— Matter of fact recording
of an event

— Contains all details, e.g.
“background”

— But there is a person
behind the machine
telling a story
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Shortcoming of existing approaches

e Ontology is a conceptual model of a domain

— It is an abstraction over all forms of expression
— But, it needs a body for expression and communication
— Expressed with textual artefacts (closest to the abstract world)

« EXisting methods use conceptual domain ontology on top of intelligent
media processing

— Media interpretation does not benefit from domain knowledge

» Specific issues of modeling of multimedia knowledge have not been
addressed

— Uses crisp reasoning rules — inflexible for media data interpretation

— Cannot reason with media properties of concepts
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Are concepts really separated

from the media world ?
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Perceptual model of a concept

~ ¥ Label =“Car”

HONK Il

Expected audio-visual
properties

An alternate representation
for concepts?
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A causal model of the world

e Concepts causes some media forms to appear in a
multimedia instance

- Media manifestations are evidences for those concepts

e There are uncertainties in media manifestations

— Variations In realizations of concepts

e Intraclass variations

- Due to changes in viewpoint, occlusion, environmental
noise, etc.
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lllustrations
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Is It possible to abstract ?

What is common to all (most) birds
e Body shape

e Chirping

e Ability to fly

With lots of variations and uncertainty

But, if we observe any of them (in_a given context), it is an
evidence towards sighting a bird
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Formalizing the model

C: Concept
If CX - M M: Media patterns

Then m UMX 7 C X: Domain Context

Abductive reasoning

e Reasoning with evidence

* Weak but robust

* |Inferencing by best explanation
e Closed world assumption
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Ontology for perceptual modeling

il |
Nusal relation

description I —»  Vehicle |
S a \‘\\\\ /,//'/

Has property

o

///,w A \\
Has part  Manufacturer |

* A J/

/ Head-
.~ Lamp \ Causal relation

Has shape Has example

¢ Causal relation Causal relations with
uncertainties bind media
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Observation Model for concept recognition

/B I\
o To

Body shape
(Contour based description) Headlight Round shape Honk 1!

(Example image) (Audio model)

e The observable media properties are evidences for the concept
e Concept can be recognized using Bayesian reasoning
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Media property propagation

" Indian
\Monumen;:/\\

Instance of

e " e e

Tajmahal Tajmahal

/[

Example ~_

Runs on

/——////***””””'E)’;czmple
Image

Media properties flow across

Accompanies domain-specific relations

Super-classes “inherit” media
Dance examples
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Observation Model

Medieval
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| ~ Example |

" Visual
J S Image

Proper-
. _ties -~

1
<

Overall
Appearance

Elements
(shape)

Spatial

Conmposition Colgpi

Texture
Observation Model
Incorporates domain-specific
contextual Information
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Multimedia Web Ontology Language

MOWL

Supports perceptual modeling

Causal model of the domain

- Concepts manifests in media patterns
Different ways of media property specifications

- Formal specification of spatio-temporal constructs
Reasoning with media properies

Abductive reasoning for concept recognition
— Probabillistic framework with Bayesian network (OM)
- Dynamically derived from the ontology

e Formalism with flexibility
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Media properties

Declarative

- At different level of complexity, e.g. dominant colors, shape contour,
pitch, timbre, MPEG-7 descriptors, ...

By Example
— Several illustrative media instances
Procedural

— Specification of an algorithm / Pointer to a piece of code that can
recognize a concept, e.g. a dance posture

Structural Composition

— Spatial or temporal combinations
— Hierarchical structure
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Declarative specs & Media Examples

Moment | Contour based

— has-media-object shape specification

Image
has-media-example 2 <
Example

Fl kY

instance-of instance-of instance-of

.l i
@ has-media-example — E Iﬂ,i I "nlwij
A 8

Examples from different perspectives, lighting conditions, etc.
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Procedural specifications

Procedural Specification

Mudra — has-media-object ——L e

(hand gestures)

instance-of

e _ _ N Trained

Bhramara Mudra

: _ Trained
has-media-object -
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I
x

Structural specification of media properties

Dome between minaret-pair

» Define the relations in a formal way
» Allow for uncertainty

<cd> before <ab> iff <cd> meets <ab> iff
<cd> N<t>=J s <ed>N<t>= I
<cd> N"<u> = * <ed>d <y =
<cd> N <v>= * <cd>ni<va>=0
<cd> N<w> = * <cd>nN<wr =0
<cd> N"<x>= * <ed>N<x>=0

R_10000 R 11000

» Interval algebra
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Fuzzy Interval algebra

November 19, 2013

tl uZul v2

wlxl | vd w4

Replace crisp intersections with fuzzy membership
functions

Represent each relation with a 5-tuple

- <T.0,LW,w,¢> [1]0.1]
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Containment relation

» Consider projections of an event in 4 dimensions <x,y,z,t>

» Define a spatio-temporal relation formally with 4 such S-tuples
<.V, T,0,5>

Distinct containment relations

contains inside

@

(a) non-intersecting trajectory (b) intersecting trajectory overlaps towching

» Addlfor containment relation (4-tuple) E A ) @

B

» Not all the relations are always required in practice
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Concept recognition: Abductive reasoning
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Learning the ontology

e Supervised learning: Based on labeled data-set

e Approach

- Create Obs Model (Bayesian Network)
- Learn (refine) the network based on labelled data
- Reverse Engineer ontology from Obs Model

» Two types of learning in Bayesian Network See Heckerman's

- Assume topology, learn probabilities only tutorlgy

- Learn the network topology

November 19, 2013 Tutorial: Web Intelligence 2013




Agenda

Part |

 Introduction

e Semantic Web and Ontology

e Semantic Multimedia Content Processing

* Ontology for Multimedia Data Interpretation
Part Il

« Multimedia Web Ontology Language

« Application Examples

 Distributed Multimedia Applications

e Conclusion
November 19, 2013 Tutorial: Web Intelligence 2013




ACM JOCCH: 2011

Nrityakosha

An archive of Indian Classical Dance and Music
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Genres

Bharatnatyam, Kuchipudi,
Kathakali, Odissi ...

Gharanas
(The schools)

Regions (History, Cultureg8

November 19, 2013 : Y ' i X Ib IIILCMLSCIMU;\Z‘JCJ:CL;I Tamilnadu, Odissa, Kerala
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Semantlc Modeling of the domain

e Dance \
o Genre ,/

" Dance * Music
\ Eplsode % -, Genre 4

Constitutes KA
Dance

‘ | Melody
- Actions - T MUSICGI

Based on

.~ Story

\

4 Dance |
-~ Steps

Evidenced bk‘

Postures

\ _ \\ //
- Instruments - L‘
Constitutes / - . — Hand gestures
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Dance steps and postures

A Dance Step is a temporal composition of elementary Postures

Pranam
Dance Step

(a) Folding of Hands (b} Closing of Eyes (c) Bowing of Head

Folding of Hands followed by
Closing of Eyes and Bowing of Head

Closing of Eyes
simultaneous with
Bowing of Head

followedBy

simultaneous
With

Folded Hands
posture

- Bowed
Cé?ggd A Head

posture s posture
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Trained classifiers for posture recognition
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Alasa Chawk Darpani Mardala Manjira
indolent, languid square—slance looking inlo a mirror Plaping ‘mardala’ instrienent Haying ‘manjira’
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Indian Melody

South Indian Fusic
Morth Indian Fuzic
Indian Music Morth Indian instrurments

o

h""’ l:liﬂl'l mElud
[—

haz element

Garnakas

tone
interval
Indian rhy thrn

Source:
http://trumpet.sdsu.edu/M151/Knowledge_Webs/7Indian_MusicY/Indian_melody.htm
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An ontology snippet

Composition
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Observation Model for a dance action

Mangalacharan: Opening action for Odissi dance

i ye Contextual
t\Mangalacharan/g

Evidence

. Odissi
. Dance ~

Bhumi- Trikhandi-
pronam pronam

N \

+ e . Dancers |

Pronam
Posture followedBy .? | Yamini
Krishnamurty

Closed
Eyes

Sanjukta

together — % Kelucharan Panigrahi
Mohapatra
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How does it help?

e Concept detection based on multiple cues

- Robust against failure of one pattern recognizer
e Contextual information provides a powerful cue

* Low-level postures have more discriminating properties
than high-level actions

— Easier to build low-level posture detectors

- Reasoning with temporal composition for concept
recognition
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Automatic Annotator

Multimedia

MOWL S =
Ontology . Image ) ~, _ Video )
e . Audio )

Media Feature
Classifiers Exltracto:
[ MOWL Parser ]L 'Required
Concept Data
P
Recognizer J

Media Pattern

Conceptual
Annotations (User Extracted Features
Intervention) in MPEG 7 format
Conceptual

Annotations
(Automatic)

] XIVIL Based
Annotation
Generator

v

Manual

Annotation Tool J Conceptual Annotations
(Manual & Supervised)

Conceptual
Annotations .
XML file
Domain Experts
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Conceptual browser

Enter Text Query

Video Search Results

{ Wienwt O

Select Concept

gd Video Results found ...

Related Videos

BharatnatyamDance AdiTaal
-
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Workshop WPRSM: 2013 |

Apparel Recomrmender
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Recommender systems

/ Recommender

Systems 4

e

Collaborative

. % /

Based on purchase histor;
You generally buy this type of

things

This item is popular
Your friends bought this
Those who bought that also

bought this

November 19, 2013

/ Content Based -
* Collaborative

Based on product attributes and
user profile
e You are a EEL 806 Student;
you need this book
» You spend heavily on credit
Content ~ card; gift this jewelry to your
Based = wife

Based on similarity of product

attributes and purchase history

» You bouught that movie; this
one is by the same director
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Fashion Ontology

m

--

Body color, shape halr style
—/

User

Apparel & \
Accessories

Party, Casual, Office ...
Color, texture, material, etc.
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Typical garment recommendation rules

* Body colors influences choice of garment colors
 Body shape dictates material, styles

— Do not wear horizontal stripes, if you are short

 (QOccasion dictates material, color, craft

— Wear silk for a party; cotton for casual

— Wear black / white for mourning (culture-specific)

The rules are soft:
Susceptable to personal choice, ethnicity, cultural background ...
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Color season model Kentner: 1979

Xey .mi!zrs o

Summer

0.0 0.1 02 0.3 04 0.5 0.6 0.7 0.8

« Every season is characterized by some colors

— Related to color temperature, perceptual model?

« Aperson's “Color Season” is characterized by her
skin, hair and eye colors

« Depending on her color season, some colors suit

her better Spring Color Chart

November 19, 2013 Tutorial: Web Intelligence 2013 42




Causal model for color seasons

" Color . {Spring | Summer | ...}
. Season

Manifests
in

0 0 e vovo N

Skin Colors Eye Colors Hair Colors

Other fashion concepts are modeled similarly
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Modeling Fashion Ontology in MOWL

asMO

HumanColor
Style

dependsOnfisA \isA

EyeColor
SkinColor Spring Summer Garment
HairColor style style Material
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Reasoning for recommendation

Color Seasons
1 Spring | Winter | ... }

)\ AN

Skin colors Hair colors Eve colors

Infer personality attributes Make recommendations
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Recommendation results

Kareena Kapoor
Dominant Color Seasons:
Clear Winter (97%)
Deep Winter (2%)
Others (19)

Sarees actually worn by the celebrity (occasion unknown)

Some Sarees recommended as party wear:

A0Eh

Kanchivaram Silk Silk
Cut Cut Embroidery

Kanchivaram Silk Kanchivaram

Batik Designer Embroidery

Some Sarees recommended as casual wear:

Chiffon Chiffon Matka Chiffon
Block Printing Kalamkari Block Printing  Appligue  Block Printing

Cotton Tussar

Designer

Nandita Das

Dominant Color Seasons:
Deep Winter (50%)

Cool Summer (50%)

Sarees actually wom by the celebrity (occasion unknown)

aﬂ

Some Sarees recommended as party wear:

phdd B

Kanchivaram Kanchivaram Kanchivaram Kanchivaram Kanchivaram Kanchivaram

Designer Cut Cut Embroidery  Embroidery Cut

Some Sarees recommended as casual wear:

FEmD

Georgelte Chiffon Chiffon Chiffon Chiffon
Block Printing Block Printing  Kalamkari  Block Printing Block Printing  Kalamboari

Georgette




ACM Multimedia Grand Challenge: 2012

Twipisx:

Information Integration from Social media

November 19, 2013 Tutorial: Web Intelligence 2013




o (3 Twiter / Soasch - Aclpmipe.

& doe Veted Bl Cotor aries

Lates® Haesdl e

TWIPIX

DAY AT A GLANCE

it Evesrts

v Tha 133 Puishy Lol b e Sl
il ] il 0 Pl iy

i &
& Fasivad b Cary, Rewtis fa) v Falbr
Ui

K iereg T Blares ddus
-

«

wr o e gerare

§F
ﬂ'[ rares e ade Ve Faais 200 e

[ —

L rainBaolt

1 sy Padi am S laben Sy

November 19,

T B e e

Tears LN Hewp

fiew L miwe " 2¢ wher v g Fae veww

| Toagin -Oiyrr ey Al & Glarw e

s S T4 . 1) Awass

It

iyl Mg Y o TR

hiad

Tvnds @bl Puogndis i

--\.Jﬁ[lnl' 5]
&3 Bl won b sl %A Varker) ol

T Marn OF Tomrm L70

Sabdken [wnrgl i 18 banare

R

In Mews

réaramra Fashros Dormilas
DLrdelt il Cyeen boialng sl - %
aifven b Yt gty
iyl i Ul e |- g’ & vimll \5
i gy U of gy el e
s Bprege ol preey shere
I gvocs The aasdeld @l
vl

TEMES Be 0 ST

RS 5 -
"‘. - wchr e Tailp MRCC R (§ Pl T ﬂ

[—

A poErTEnOny
andonns oo g Dloskag Crrmmot s reasan we

e Ll piEmamg v eep ey E cormel el re e
Tymgaes ol osin g oo ovmany

Tymmgare io yne Frreioe pertormieg ot the cluang
iy




Agenda

Part |

 Introduction

« Semantic Web and Ontology

e Semantic Multimedia Content Processing

* Ontology for Multimedia Data Interpretation
Part Il

« Multimedia Web Ontology Language

« Application Examples

 Distributed Multimedia Applications

e Conclusion
November 19, 2013 Tutorial: Web Intelligence 2013




Multi-Agent architecture

Resource
. Agent

. Resource
Agent

Domain / Resource \
Ontology . Agent

S
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Use in multimedia systems

; Resource :
L Agent ﬁf

; Resource
33 Agent

User .
Agent

User
request

, Resource \
Ontology ‘. Agent

MOWL
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Observation Model has redundancy

Steam
Loco —Loco  Locomotive

WHISTLE

All media-patterns need not be checked for gaining
sufficient confidence in the concept
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How to choose?

» Different media patterns have different effectiveness in
recognizing the concept

— Depend on their distinctiveness; reflect in CPT's
- Choose the most effective ones
 Different media patterns have diffent costs of computaion

- Depends on the nature of the pattern, pre-processing and
Indexing structure of the repository, etc.

— Can sometimes be infeasible

e e.g. Detecting an audio-pattern in an image library

» Optimal observation plan necessary
November 19, 2013 Tutorial: Web Intelligence 2013




Collaborative planning Ghosh: 2004

— N

y N\
/ Resource

x\\ \ Agent

Effectiveness of Cost of media
media patterns patterns

Greedy algorithm

* Broker: Recommend most effective pattern

* Resource: Compute total cost, effectiveness (confidence in results)
 If satisfy both constraints: stop
 If cost > permissible, reject highest cost pattern: recompute effectiveness
» If effectiveness < permissible, iterate
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Advantages

e Customized observation plan for each repository

— All derived from the same ontology
— Facilitates Information Integration

* Contextual interpretation of media patterns at multiple levels

— Does not rely on pre-annotated concepts alone

— Possible to use higher level patterns (media objects) for concept
recognition, if such patterns are pre-computed

» Possible to integrate multimodal information

- e.g. Audio, video and image resources

e Cross-modal queries possible
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Conclusion

“Semantic Gap” still eludes researchers

- Semantics of multimedia a subject of research
Text is symbolic (conceptual); media is perceptual

- Conventional ontology on top of media processing
routines Is not a solution

MOWL is a step In the direction of “perceptual modeling” of
domain

Can be extended to different types of sensor data

- Semantic Sensor Network
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