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| Indian Statistical Institute

Established in: 1931

» Institute of National Importance: 1959
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First to commission a computer in India
Founder: Prof. P.C. Mahalanobis
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DRTC

Documentation Research and Training Centre

» Established: 1962

» Founder: Prof. S.R. Ranganathan
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S.R. Ranganathan

- Father of Indian Library Science

- Father of Faceted Classification (ontology)

» Creator of Colon Classification

 Creator of Classified Catalogue Code

« Creator of Chain Indexing (followed by BNB)

Semantics for Information Management in Agriculture, UNFAO - Rome, Italy
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Research Areas

 Natural Language Processing

* Quantitative Methods in LIS

+ Information Retrieval and Data Mining
» Knowledge Management

» Digital Libraries

 Multi-Lingual Information Systems

» (lassification ( Ontologies)

Semantics for Information Management in Agriculture, UNFAO - Rome, Italy
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Software Developed

Manu For thesaurus construction

Prometheus POPSI based index generation

Panizzi For automatic identification of Bibliographic
data elements from the title page

VViswamitra & Automatic construction of Call Numbers,

Vyasa maintenance of Schedules, indexes, etc
Pygmalion Packages for retro-conversions
Ekalavya Computer aided teaching packages
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DL Test-beds

Eprints 2
eprints.org
UNVERSITY
S\VIRGINA CORNELL
EEEEF.-'I:.I['EI_:LL“ EL
= Fedora
CDSWare

Green Stone Digital Library

GREENETONE DVIITAL |igmasie soFTwie
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LDL : Librarians’ Digital Library

owered by

p
HP- 1T
Spacew alliance

wition - collaberation - invention
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Communities & Collections

Library and Information Science
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Membership Frgm...

* India
e USA
» France

- UK

» South Africa
» Thailand

» Austria

» [taly

Semantics for Information Management in Agriculture, UNFAO - Rome, Italy
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Harvester Service

http://drtc.isibang.ac.in/sdl
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=& =]
Help. @

¢| £ L[:.* - @ |_j-| @ |§ http: #drtz.izibang. ac.indsdl? ;I @ Go “_E'J,Imets greeen stone

+ 5DL: Home - Mozilla Firefox
Eile  Edit  “iew Go Bookmarks Tools

,' Getting Started b:l Latest Headlines

Documentation Research & Training Centre

sn l Search Digital Libraries

Home

SOL is an QAI-Compliant metadata Harvester, which harvests open access digital repositories and journals and provides
Harvester Stats @ an one-stop search engine for full-text of the publications.

The SDL currently has

Z%Ei;saﬁ%r;:;gp el ‘s Advanced Search | Browse Archives
Add Your Archive {’
?E:J Search papers for: | in | Al = m

Click here to add your
system to our index.

Home | Search | Archives | Submit Archive | Links | About

PUBLIC
EINOW
LEDGE

[ Find: Imets () FindMext ) Find Previous |=| Highlight [ Match case 1L1| Reached end of page, continued from top

| Done

i Slart”J :ﬂ @ @ |J =l Remaovable Disk [F:] IMicrosuft PowerFoint - [inv...“ga SDL: Home - Mozilla ... |\EJ-E5- 9:47 AM
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+ 5DL: Browse Archives - Mozilla Firefox

Eile  Edit  Wiew Go Bookmarks Tool: Help

=18 =]
@

@ - [\'2 - @ l_.._".l @ |§ http: A Adrte.izibang. ac.indedl/ archives. php

j © Go “_EJ',Imets areeen stone

W Getting Started EJ, Latest Headlines

Home = Browse Archives

Select an archive to bhrowse. ..

* All Archives (7221 records)

® Australian Library and Information Science Association {ALIAY (19 records)

L4

CaltechLIB: Caltech Library System Papers and Publications, USA (34 records)

B CCSD: Sciences de I'Information et de la Communication, France (606 records)

P CMNR Bologna Research Library, Italy (17 records)

* D-Lib Magazine (319 records)

P Didlogo Cientifico utiliza (201 records)

® DLIST, University of Arizona, USA (426 records)

B E-LIS: E-Prints in Library and Information Science (2825 records)

P INFLIBMET, India (422 records)

» Instituto Brasileiro de Informacdo (431 records)

P LDL: Librarians® Digital Library (182 records)

B OCLC (349 records)

P OpenMed, NIC, India (S09 records)

» University of North Carolina, USA (365 records)

WY Conference Archive EPrint servers (S04 records)

Quick Search @

—
S O

Advanced Search

@ Fird: |mets @ Find Mext @ Find Previous [=| Highlight [ Match case 1L1| Reached end of page, continued from top

Done

| Slart”J :ﬂ (3 @ |J [(=ARemaowable Disk [F:] | Miu:ru:usu:uft F'u:uwerF'u:uint-[inv...“ii SDL: Browse Archive__.

|G E 9414
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Discussion Forum

DLRG: Digital Library Research Group

- Presently over 250 members

- http://drtc.isibang.ac.in/dlrg
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ndus
(a DSpace based harvester)

e 48 Asian Countries
e 26 Countries have repositories (openDOAR)

o Around one third of them have exclusive Agricultural
repositories

o More OAl-based Agri. Journals

http://drtc.isibang.ac.in/indus
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Indus

o Indus covers both repositories and OAIl based Journals
o Presently

— About 10 countries repositories are harvested
- 57 Journals on Agriculture

- 8 Digital Repositories

- About 50k records

July 2 - 3, 2015 Semantics for Information Management in Agriculture, UNFAO - Rome, Italy 16




Indus Home - Mozilla Firefox m f = 4) 11:19AM Rard {i%

I indus Home

. @ |-v Google ﬁl ‘J\—/L ﬁ

&= | @ dricisibang.acin/indus/

Promoting data sharing
and development of trust
in agricultural sciences

L
é indus Home
DSpace Repository Search Indus
| D— DSpace is a digital service that collects, preserves, and distributes digital material. Repositories are m
important tools for preserving an organization's legacy; they facilitate digital preservation and -
scholarly communication.
Advanced Search
’;? Repositories and Journals in Indus —
Select a Repository/journal to browse all of Indus
. : Repositories & Journals
« Bangladesh By Issue Date
« India Authors
—— « Indonesia Ditles
Subjects
E + lran
» Malaysia
» Philippines BEY ALOOUDR
+ Sri Lanka ;D i
: egister
+» Thailand
+ United Arab Emirates =
Discover
Author
Search Indus IPS. Editor (343)
International Rice Research
Enter some text in the box below to search Indus. Institute. (76)
. International Rice Research
| | Anon (52)
- KRISHNAMOORTHY, B (52) |
ANANDARAL M (57) =
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Work on Vocabularies

Semantics for Information Management in
Agriculture, UNFAO - Rome, Italy
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GeowordNe

-- Biswanath Dutta, Fausto Giunchiglia, VincenzoMaltese

. Space and Time are the two fundamental dimensions of the
universe of knowledge

« Space is essential to understand the physical universe

. by “Space”, it iIs meant, surface of the earth, the space
Inside it and the space outside it

. it can be interpreted by its geographical features including
others like, buildings and other man-made structures

July 2 - 3, 2015 Semantics for Information Management in Agriculture, UNFAO - Rome, Italy 19




Issues

« There is a need for supporting semantic interoperability
between people and also between applications

 Definition of entity types and corresponding properties have
become a central issue in data exchange standards

« Current standards do not address the actual semantic
iInteroperabllity problem

« mainly aim at syntactic agreement by fixing the standard
terms

July 2 - 3, 2015 Semantics for Information Management in Agriculture, UNFAO - Rome, Italy 20




Approach

. GeoWordNet*, a multi-lingual ontology that overcomes the
gualitative and quantitative limitations over previous
ontologies

o It Is based well founded methodologies and guiding
principles for developing the faceted ontologies

*a subset of GeoWordNetis available as open source in plain CSV and RDF formats and can be
downloaded from:

http://geowordnet.semanticmatching.org/

July 2 - 3, 2015 Semantics for Information Management in Agriculture, UNFAO - Rome, Italy 21
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Main contribution

* We proposed here a methodology and a limited set of
guiding principles to construct geo-spatial ontology

* They are based on the notion of facet and analytico-
synthetic approach borrowed from Library Science




Facet

[First Introduced by Ranganathan (1930s) in Library anddmiation
Science]

. “A generic termused to denote any component — be it a basic subject
or an isolate — of a compound subject, ...” - Ranganathan

. It Is a category that expresses soampectof the knowledge being
described

. A facet is a hierarchy of homogeneous terms, where eachitethe
hierarchy denotes a primitive atonuoncept

. E.g, Organ facet, geographical facet, language facet, prppacet,
author facet, religion facet, commodity facet, etc.

July 2 - 3, 2015 Semantics for Information Management in Agriculture, UNFAO - Rome, Italy 23
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Language

Teutonic
Gothic
English
American English
German
Latin
Italian
French
Greek

Facet Example: by ndo-Europear

by Dravidian
Tamil
Tulu

by Geographic location
Asian language
(collective treatment)
Japanese language
Indian language
African language

Semantics for Information Management in Agriculture, UNFAO - Rome, Italy
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ep 1: identification of the atomic
concepts

¢ Some of the relevant sub-trees in WordNet are:
® |ocation
¢ artifact, artefact
® body of water, water
® geological formation, formation
¢ land, ground, soil
® land, dry land, earth, ground, solid ground, terra firma

Note: not necessarily all the nodes in these sub-trees need to be part of the
space domain. For example, the descendants of artifact, like, article,
anachronism, block, etc. are not.

July 2 - 3, 2015 Semantics for Information Management in Agriculture, UNFAO - Rome, Italy
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Mountain

the  well defined

elevated land

formed by the
geological formation
(where geological
formation is a natural
phenomenon)

altitude in
>500m

general

July 2 - 3, 2015

Anha

Hill

the  well defined

elevated land

formed by the
geological formation,
where geological
formation is a natural
phenomenon

altitude in
<500m

general

alysis

. a body of water
. a flowing body of water
. no fixed boundary

. confined within a bed
and stream banks

River

a body of water

a flowing body of
water

no fixed boundary

confined within a
bed and stream
banks

larger than a brook

Semantics for Information Management in Agriculture, UNFAO - Rome, Italy
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Synthe

Body of water Landform
Flowing body of water Natural depression
Stream Oceanic depression
Brook Oceanic valley
River Oceanic trough
Stagnant body of water Continental depression
Ponc Trougf
Valley

Natural elevation
Oceanic elevation
Seamount
Submarine hill
Continental elevation
Hill
Mountain

* each term in the above has gloss and is linked to synonym(ous) terms in the knowledge base

Semantics for Information Management in
July 2 - 3, 2015 Agriculture, UNFAO - Rome, Italy 27




Facets and sub-facets

® Space [Domain]

® by geographical features [Entity types]
¢ by water formation

by land formation

by land
¢ by administrative division
[
® Dy relations [Relation]
¢ spatial relation
e direction, internal, external, longitudinal, sideways, etc.
¢ functional relation (e.g., primary inflow, primary outflow)

® by property [Attribute]

latitude

Longitude

dimension

July 2 - 3, 2015 Semantics for Information Management in Agriculture, UNFAO - Rome, Italy
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Vocabularies to trace

T e

Knowledge Diversity

~Living Knowledge Project

»FP7 FET project

http://livingknowledge.europarchive.org/

Semantics for Information Management in Agriculture, UNFAO - Rome, Italy
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Challenges

* IR Challenges in general
e High recall
e Low precision

* Natural language processing
e Disambiguation problems

- E.g.,aword “bass”
- Sense 1: A kind of saltwater fish
- Sense 2: Tones of low frequency
Natural language sentences:
- I went fishing for some sea bass
- The bass line of the song is too weak

30




olution

* A Large Scale, Domain Specific LR based on Facet
based KO is a better Resource for addressing the
challenges of Low Precision and High Recall




esources

o Language resources

* General purpose language resources
«  WordNet (http://wordnet.princeton.edu/)
«  MultiWordNet (http://multiwordnet.fbk.eu/english/home.php)
« EuroWordNet (http://www.illc.uva.nl/EuroWordNet/)
« Rogets’s thesaurus

e Domain specific language resources
Dewey Decimal Classification (DDC)
Library of Congress Classification (LCC)
Universal Decimal Classification (UDC)
Bliss Bibliographic Classification (BC)
Colon Classification (CC)

AGROVOC

Art and Agriculture Thesaurus




DERA

|[F. Giunchiglia and B. Dutta, 2011]

* Consists of:
e Domain [D]
» Entity [E]
e Relation [R]
o Attribute [A]

It is a further refined and simplified form of Bhattacharyya’s

DEPA
* Has direct mapping to DL

* Emphasis is on the named entities

33




Ity

1 An elementary component that consists of classes (categories) and their
instances, having either perceptual correlates or only conceptual existence in a
domain in context

2 E = <{e}, {e}>

) e = Entity class - consists of the core classes within a domain

1 E = Entity - consists of the real world (named) entities which are instances of the

«_»

entity classes “e

| 1
I 1
| 1
| ]
I 1
| 1
| ]
I -
1 Flowing body :
I instance_of .
I D Lake Garda 1
I 1
| 1
IMatural flowing body of I
1 water !
| [
: is_. ] :
I instance of Sarca

1
1 Stream O |
I |
I -
! instance of D Terusan Ayer Hitam :
1




Attractiveness of Photos

- Community-based models for classifying/ranking images
according to their appeal. [WWWog]

Flickr
Photc |n9ut5

Hcomment|

Hfavorites

Stream #views :
» Community Feedba
: : 4 . g ;
(photo’s interestingness Classification &

Models
Content L Generator

Regression Attractiveneg

(visual features)

|cat, fence, houle—) Metadata
(textual features)

July 2 - 3, 2015 Semantics for Information Management in Agriculture, UNFAO - Rome, Italy
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Photo Annotation

Modelling image content as bags-of-visual-terms
learnt through hierarchical K-means clustering

Salient region detection

Local Descriptors
" 0,255,1,...
=TT = =k 1188, ...

e T [ B T
—_— 5231123,
-+ 121,240,199,...

e = 123,241,190,...

Word Occurrence
Vectors

im1: 0,1,2,0,0,1,1,0,1

im2: 0,1,0,0,1,0,1,0,1

im3: 2,0,1,1,0,1,0,2,0

Vector
Quantisation

Vocabulary of visual
terms learnt through

hierarchical k-means

Semantics for Information Management in Agriculture, UNFAO - Rome, Italy
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oto Annotation

Automatically annotating and classifying
images using a semantic space approach.

Docwment 2

Latent Concapt 2

Document 2

TREE

Latent Concept 1

o i1
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1515 University of Amsterdam_7

JLEAR 44 2 - 134552451519, txt 243965
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|LEaR 4 2 0.302783 0. 750645
|He1s 3% 3 jaab Q.31 2ThE L EFET
|bpacad_18_2 1laSaiabisidd.na 0322032 REREFIT]
| LAM Southampton_30_2 124543807 2355tk 03304 071483
|LS15_14_2 124559594 7674 tut 0330815 0.220531
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£

|
|
|
|
|
1
|
|
|
|
|
1245001 239730 it A.3EH545 O.EEQE21 |
|
|
|
|
|
|
|
|
|
|

f Techinciogy
Technology
f Techinology
Tethnology
wamslab_ 31 2 1 SE4A5S
813 1245GL4EI0B2S Ext
e Uiniversity of Technology £ L2402 1HT]1SAT XL
epramalab_ 21 2 12456174 Sikxt

eyamalab 31 2 1245061 FEOS0E1 Ext

Overall Result:
* Competitive performance
* Low computational

] .24;&24«‘3" 2 '.1'“ Ext

complexity compared to
other entries
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Multilingual Complexity In India

Semantics for Information Management in Agriculture, UNFAO - Rome, Italy

38




Languages of India

* According to Census 2001 India has 122 major languages and 2371 dialects.
* QOutof 122 languages 22 are constitutionally recognized languages.

* Linguistic Diversity is very rich and wide in India

* One Language —many scripts

* Many Language —one script

* Culturally different depending on region though using same script for

different languages.

* Even wide difference for same language across different parts of the

country

~ Courtesy: Swaran Lata (DIT) , Country Manager , W3C
India
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| | | | | .
'S i’ B i ™ R "It
Chhuttisgurch Himechal Prodesh Anmachal Pradesh Kamatuka Berala Mudhya Pradesh
_l Himdi Hindi Assamess Kannada Mealayalam Hindi
Maharushira Menipur Mizoram Magaland COhissa Punjab
4 Marathi Manipuri [ Mesei) Mizo.English English Oriyz Punjabi
Rijsihan Sikkim Tamil Nadu Tripara g Chandigerh
Hindi Mepali. English Tumil Bengali Telugn Punjahi
T English, Kokborok Urdu Hindi
Ciog i Haryena Tharkhand Lakshadweep Meghalmyn
Eonkani Gujarat Hindi Hindi Matayslam English
Marathi Hind: Punjabi Santhali English Khasi; Garo
[Dradra and
Uttur Pradesh West Bengal Assum Bihar Nagar Haveli Damen end Diu
Hindi Bengal A ssamese Maithii Gujarat Gujarad
Urdu Nepali Bengali Himdi Marsathi English
Bodo Ulectu Hindi Marathi
. Jummu snd Andaman snd
Delki Foashimis Puducherry Uttarakhand Ni S,
Hindi Ulrdu Famil Hindi Hindi
Punjam K ashimin Malwyaiam Sanskrit Bengali
Urdu Dagri Telugu Urdu Tamil, Telugo
' L P\ )
L RN L
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~ Courtesy: Swaran Lata , Country Manager , W3C India
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Languages of India

MNorthern Scripts
(Gupta Scripts)

W3C
"t
Major Scripts and Corresponding Languages.ir Gl

India

Unknown Ancient Scripts Southern Sﬂrlpt
Im:lrs Script

2000 BC

(proto Brahmi Scripts)

Southern
Sinhaless

century

- South-sastern Asian-
Gurmukhi Burmese, Thai, Cambodian,

Indonesian, Malasiyan,
gth ietbames, Philipines etc
Century @
; Central Asian > ;12.,, o
Kaithi -

Devanagari Tibetan Kacradda
10t Century Guijarati Kole hat 13th Century
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Vettashut
14

~ Courtesy: Swaran Lata , Country Manager , W3C India
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Standardization Aspects for Supporting
Multilingual Web in Indian Languages
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P
hd
AT

Accessibility &
Application

[WAI & Mobile
Web]

Web Architecture ,

Styling & Prog. =
Languages Multlilmgual
Requirement

[HTML, €55, XML]

Core [Encoding,
Inputs & Display

=1~
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Character Encoding : UNICODE

" Basis of Multilingual Web.

= All data exchange would be possible seamlessly across devices
and Platforms

" Unicode Encoding for all 22 Constitutionally Recognized Indian
Languages Complete.

" Unicode declared as a Standard for Data Storage for Web
Based E-Governance Services in India

~ Courtesy: Swaran Lata , Country Manager , W3C India
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Styling Issues in Indic Languages
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Malayalam, Bengali, Telugu and Gujarati etc.

-

’ﬁiiﬁy = i o ) L W "

o o s e T amﬂﬁmq
T = ST T & 2 ('E ‘?f e <

e B = el e e e e e

A e M e T ) T S R ﬁ' W E[ﬁc‘]
Terel =ueafes 33 =we 1 B A ; i
o= = ey figendr =50 =1

= T W S 5 e Wi m m ﬂtﬁ ﬁ
AT =RT B =ican ==reassy o0 » . -

=TT T ST ST SR EeE

T e e (G g oy e e R W

T o e oy aetfeg #y
e BRrE o JT STEETEE ﬁ E}ﬁ m gllgm i“'
et aentedl = & 95 ’

AT - e anTEe e

ool 4Bk Sa, i sells] aizd i

@ CERLERT) NIINIDSIDTO i g onL+A] sleefsll aioifEa al-l

AAMMJR TN) S el 5 it 1 o A
e
MM POARNAD 5L e g w e o
Ao nliod ojomnlerfomall e R e At cwoe
nilndmmmaan ‘s ’an WA i niifl st 2zl A 59

Drop Letters in Indian languages

® Issues for Indian Languages with respect to first character used in Hindi,

o SoEndd oedtee oegindod.
Fa‘s-:_‘;i S5[E argDaE oo
anod wEnhend Jowon. REn
SRI.03 Srocody ordsnd 958389 =
Swffecd. 2% T80 Trowcen oegad
2Z010.90 rooody S Soffficd.  oogndS
SoEde Evn B EeEEaE R T SioShag s,
iRy, drer ST, ShaB, D@
=fefem =go®, =, DAk, saSdEh, Sofd
¥ozime orgihoro

oyl Vi iy
gl g o

~ Courtesy: Swaran Lata , Country Manager , W3C India
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Underlining of characters

There is some examples of Indian languages in which Matra's are not readable due to
underlining of characters

Hindi - 3T HTOT3T H AT 3TgT=

Punjabi- Cit=}

Bengali- SR AEE] A RS 956 396 AFEG |

Guajarati - UWRELR D=L

Marathi  HITSL HAT HAITHAT AT

Tamil- BIT M@ LAILB uTNensor Lo HleoyMGla e exILn

Telugu - FFO0 PS5 TV 0o 7 =g @O Coaad " a0

~ Courtesy: Swaran Lata , Country Manager , W3C India
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® Vertical arrangements

® Bullets and Numbering

® Indentation of character

July 2 - 3, 2015

=

=AT

=2
Ea
=

=
oo
oo
=77 3
27t

LI s
(e s E=Ta] =
I+ 0G0
I+ 090
L1+ DD
[ g wi= 1w P
LI+ D=0
L0 0
LI+ 1 =
LI+i0=7 <4

(= 3 L0+ = 7 =
L e T I e P
= T T P e
S i L e T e e
= L S ==
Ll A R el Py
E= i L I o e e
= 2 s I IR P
ST ol TR S P =
= L D ] =
= L v e e,
e T W B e P B

e e L
=iyl T | TR
o N Hoin 1 L]
=3 [ ETET

g TESrs o=

32

BT

~ Courtesy: Swaran Lata , Country Manager , W3C India
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Majorhldentified Problems in Styling :

" Grapheme Cluster Problems for Vertical Writing Style
" Drop Initial Views of the First Letter Element

" Bullets & Numbering issues

" Justification Problems

" Horizontal Letter Spacing Problems

" Most browsers are unaware of syllable boundaries for Indic
scripts.

~ Courtesy: Swaran Lata , Country Manager , W3C India
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Approach to be taken for Possible Solution

1.Grapheme Cluster Problems : Adoption of UAX#29 (Unicode Text
Segmentation Algorithm addressing

the complexities of Indian Grapheme
Clusters)

2.Bullets & Numbering issues * Development of Complete Mapping

Table involving detailed requirements
for document layout, typography and
typesetting and calligraphic
conventions, i.e. Styling Manual.

3.Justification Problems

4.Horizontal Letter Spacing Problems

* The Rules developed in Styling Manual

needs to be converted for inclusion in
HTML and CSS
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Character encoding
Bandwidth and Cost
Backward Compatibility with Legacy Devices
Lack of standardization
Fonts
* Bit map fonts (used by low cost handset)
* True type fonts (used by high end handsets)
* Open type fonts (currently in wider use)
Common Storage format
Mobile messaging in indic languages
Presentation Issues
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Future Initiatives
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Some of Future Initiatives:

® Multilingual Requirements for Indian Languages for HTML
5.0

® Multilingual requirements for Voice Browser in Indian
Languages

" Gap Analysis for implementation of Mobile Web best
practices in Indian Languages

® Multilingual Linked Data for E-Governance data

The Internationalization Best Practices Would be foundation of
the all the above initiatives
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