


1A 6o 10 @€ & M ASCTUlT 2010 2

&6 & 60T 62IT. (L0. CF.,

sewaveui (GlurmyLiy) 2 &Loih

(LO6M6OTEUNT GS. LOGITEVL. &L

seoofleof] ymilaflws wmomyw lurmfufws) gswm,

Y COTWTIT LIDFHWVSBLPHLD, GlFevremear—iL).

Disclaimer : Articles represent the views of the author(s). INFITT or its EC and /or its editorial board and
other organs of INFITT are not responsible for the contents in the articles




1) 661 L0 @€ & M S &Cmuim 2010

Lsorioeh i gy Anlwi &up

<y A

BT FeIT SUIT. (4p. CF., FH6WEVEUNT ( G, gZ/L'IL/) 2 _S$HL10LD

B)swevor 94 FiTuii seir
UPEOSITEUT (&. G5. LOBTCVL FrLL], YT LISVBDVS; FLpdsLD, 6)F6dT6m 60T
UPEDSITEUIT SUIT. (L. GF. QY6MTL_6UIT, LIFEDFUILILIT FHVSTIT], ©)F6vT6m6dT
WPSSITEUIT (QTT. GCIFeVUTITED, H6WVUI SHLOPLOGITLD, Y60 %%
WPESITUIT LOTSVIT GIB(1h, YGOITGOTIT LIVFHENVS BLPSHLD, 6)F6vT6060T
WPEDSTUIT 9. (LPSS/%SHLOTTT, HLOT & (G GTmuilinss) sV ri], Cosmemey
ClLTilenir. B5L0%] Yy %Gewrery, HLOLP Flswus, Y6lon%s%sm
WPeWSITUIT OIF. CIFHBIVSLOMIT, Y6WTEWTIT LISVBDVS FHLpIsLD, G)F6dT6m 60T
LPEWSITUIT CHTITLITT D), OGBS CIBTLLI6D 24 UisY BIIUGITLD, G)F6dT6m 60T
ClLITleh . LITeVS: BT T 10637, F5ellevl] Ylehr, GBI s,y
CLITl6p . CleummLILITevdTLy iL1sdT, ()61 F CIFILISVIT, 61T HIBIL 63T

SLOIPFFBISHLD



- - - =

gy Aflug ussi
2 $4l0ln QML Ceuefui(heu@Ln LOl6LOEhLEMUN6s  61lq eUEMLALIL
@uwenn slwMer uUamUTL(HU UQemLoml  @5F 6llgalamlndsLl
UL (heneng.

saefl  SAMNENHeN hafew (ommasmensd SLOfled LweTUGHS S0
SHEIEMLOLILD, Heud Ugemnenilll CuTHM LoHpeul eTer 2 ITHGILN
QUGG (LOLD SlMLNSHG aUlgalemlndsd 2.l Qenemr Y AMWLA
&ML &LASG JAMWT GgeNen milev eteng betith 2 MHSHNSH.

cLaeICm LoMEmiGeNed @euaumLsPHent @peuLmn 6o Geuedloumeug)
QUELD L&lenauen&H6TmE).

SIS setlesll M, QPAMWT, &meTCOMT, LOMEvTIEUT, LILIGUI,
HISMTGeum eteoil U LNMelenT NGO UigbGLD 66D HLOG)
Asle srHemd Glogiln 2 UGS (LAUIsLGeUMLD.

DetiLoEbaMullett 2B @Qow, QUGS Leom 2011 46,
2 5505601 USHSMETI(H eugeOMMENML USLINSHGLD 6cueiTI6wIln LOGE
Souunsl uHUNSHGLD 6Tamesu(LALD 2 6T6MG).

ShI&H6T6T P Jemeu sTeimIn CUTEL ShiGHeu Geuau(GHCHTL.
MhL_L|L_6B1

eUm.(Ln.Ca. &) & 6ol

&AM, Lhleiroena .



S
B
5
J
S
S
6l

L Develaping Loncept Maps to Aid Pre-collegiate Learning and Assess-
ment in lamil

4.8, Mahalakshmi and S. Sendhilkumar, 18-Z,
Z [amil Transliteration Standard for Pan-Indic Scripts

Vinodh Rajan S, Z8-53
J. Automated comic generation for tamil rhymes
Sendhitkumar S, Divya I, Nlakiya I and Prashanth F-, 36-5,

4 Analysis of Touching characters in the Keywards of Tamil Document
Images

Abirami.§ and Vasantha Kumar. P 55-4,

. Adapting Nannool To ldentity Additional Defeat Strategies And Refuta-
tion Techmigues For Argument Gaming

Mahalaksimi 6.5, and Leetha TV, 47-4.

b. ldentification of Foreign Words in Tamil Scripts
Mohammed Afraz and Sobha Lalitha Devi 55-55

/. Detection of Metaphors in Iamil Descriptive Passages

Vidhya . and Mahalakshmi 6.5, 60-75)

8 Vaasagi - The Story Analyzer for Tamil
Lavanya.F. Siva ShankariM, Subhatra Priyadarshinif and Mahalakshimi 5.5,

4 Uffline tamil handwriting recognition from document images

S Abirami;. B Raghavardhini V.Sasireka and R Sutha, 53-8

. seroflsnfluflusedlst Hifprs Liwsssrisr®

Bvs @ eusarri $lmeuerenpausir, b-J




3 3 — 3
s —

INTERNAT FORUM

FOR INFORMATION TECH-
NOLOGY IN TAMIL (INFITT)

Tamil is an ancient language but it will remain ancient unless it takes advantage of Infor-
mation Technology. Information, as technology, got its start in the United States in the
early 1950's. The language of choice was English. Handling of Tamil text materials in
computers, in Tamil script form, became possible in the mid-eighties through the advent
of a handful of Tamil fonts and text editors. Free fonts, for use in all three of the com-
monly used computer platforms (Windows, Mac and Unix), and the emergence of the
World Wide Web, as a powerful medium for information exchange, started from the mid-
nineties. It enabled the widespread exchange of Tamil digital materials worldwide
through Internet-based communication tools (Email, Web). Tamil Information Technol-
ogy efforts expanded phenomenally and became firmly established amongst Tamils
worldwide thereby introducing a phase transition in the Tamil, and through it, Tamil cul-
ture.

The first International Conference devoted to Tamil Computing-TamilNet 97- organized
at the National University of Singapore, in June 97, laid the foundations for bringing to-
gether, annually, key players in the field of Tamil Information Technology. The primary
issues for attention were delineated and the urgent need for standardization of basic ele-
ments, such as font encoding and associated keyboards, was recognized. The second In-
ternational Conference-Tamilnet 99- was organized in Chennai, Tamil Nadu, India in
February 1999. It brought together representatives of Tamil speaking peoples and took a
landmark step in recommending official glyph encoding and keyboard layout standards.
The third International Conference -Tamil Inaiyam 2000- was held in Singapore during
22-24 July 2000.

As a follow up to Tamilnet 99, National Steering Committees have been formed in Tamil
Nadu, Sri Lanka and Singapore and several regional committees being established, to
promote Tamil Information Technology in the respective countries and regions. Substan-
tial amounts of monetary and human resources have been made available to develop stan-
dards and software in key areas of Tamil Information Technology.

There is an urgent need to coordinate the efforts of various national and regional initia-
tives, through an International Forum for Information Technology in Tamil (hereinafter
referred to as INFITT), consisting of regional and national representations, concerned
institutions and individuals.

Many Asian languages already have such International Steering Committees. An example
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is the Asia-Pacific Networking Group (AP-NG? devoted to Chinese. In addition to China,
there are regional representatives from North America, Europe, country and individual
representatives from Singapore, Hong Kong, Taiwan etc. The chairmanship is rotated and
all decisions are collectively made. Another type of association is the Unicode Consor-
tium, a voluntary grouping of representatives of major hardware and software industry
that coordinates and leads world-wide efforts on the emerging Unicode standard. INFITT
is an international body created to meet the felt needs of the Tamil Information Technol-
ogy community.

Article 1

Introduction

The Tamil speaking people around the world, presently of about 80 million, strongly feel
that the preservation and development of their culture and language critically depends on
their ability to come to terms and taking advantage of evolving Information Technology.
The International Forum for Information Technology in Tamil ( INFITT ) is founded for
the purpose of coordinating Tamil Information Technology efforts worldwide, furthering
the growth of on-line Tamil content globally, and facilitating the development of new
Information Technologies for the advancement of Tamil culture, language, education and
skill development, especially through global information infrastructure.

The INFITT will provide a forum and a mechanism for coordinating such activities
through conferences, workshops, symposia, meetings, working groups, commissioned
research and studies and other means, legal and appropriate.

Article 2

Status

1. The INFITT is established with the support of governmental and non-governmental
organizations, agencies and institutions, the private sector, foundations, research and edu-
cation institutions, industry and concerned individuals all focused on the promotion and
development of Tamil culture and language through Information Technology.

2. The INFITT shall operate as a non-profit non-governmental autonomous organization,
international in status, and non-political in management, staffing and operations. The
INFITT shall be organized for coordination, research, development and education.

3. INFITT does not have a regulatory or enforcement role. Its primary functions are advi-
sorial, promotional, facilitative and liaison with bodies and individuals concerned with
the promotion of Tamil Information Technology

4. The collective decisions of the INFITT shall be in the form of recommendations to
multinational agencies, nations, states, economies, organizations, institutions and indi-
viduals.
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Article 3
Aims

1. The mandate of the INFITT is to promote Tamil culture and language through Infor-
mation Technology,

computing, Tamil Internet, Tamil electronic content by the coordination of their regional,
national, international and individual efforts and resources worldwide.

2. The aims and key objectives of INFITT are,

1. To organize and coordinate the efforts of its own policy and technical groups, vari-
ous regional and national steering groups, independent groups (including Internet-
based 3 organizations) industry and individuals and, within a global framework, fa-
cilitate, dialogue and promote cooperation and collaboration among various groups
and individuals;

2. To identify key application areas for development of Tamil Information Technol-
ogy, to define broad guidelines for their implementation and to provide technical
assistance wherever possible;

3. To develop norms and standards for Tamil computing, including text and data
handling, across different platforms, and the development of "open source-
application programming interfaces (OS-API);

4. To promote education and the dissemination of Tamil Information Technology
knowledge regarding Tamil computing;

5. To organize "Tamil Internet" ("Tamil Inaiyam") conferences regularly (preferably
annually) in different parts of the world in cooperation with concerned national or-
ganizations.

6. To provide a mechanism for the Tamil Information Technology community to be
represented collectively at international, regional and national Information Technol-
ogy and networking organizations and their conferences or meetings, and to act as a
liaison body and a voice for Tamil Information Technology in these bodies.

Article 4
Guiding Principles

1. The INFITT shall serve as an international catalyst, forum and resource devoted to
developing competence and expertise in Tamil Information Technology.
2. The INFITT will complement its activities with those of other international and na-
tional societies, associations and institutions, industry and individuals, that have similar
aims. Its activities will, wherever appropriate, be planned and implemented in collabora-
tion with such societies, associations, institutions and individuals.
3. The INFITT will promote the standing of Tamil Information Technology in the global
arena through liaison and cooperation with other international bodies.
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ot common scale. .

FIT: %:_f."' 2. It can sue and be sued
L 3. The organs of INFITT are

i) The General Body,

ii) the General Council, and

iii) An Executive Committee including a Secretariat

Article 7
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1. Members of General Body may consist of
1. A state;
2. A regional body;
3. A national body;

4. Non-governmental organizations, agencies, institutions, the private sector, re-
search and education institutions or industry;

5. Individuals.

2. Anyone who subscribes to the Aims of INFITT and abides by its rules and regulations
can become a member of General Body.

3. General Council of INFITT shall periodically fix the membership fee of members in :,; ;—
each of these categories. Continuation of membership would require prompt payment of l';r}ir;_
membership fee. ‘ m:;;w
. o . LERIET

4. No partisan group including a state, economy, country, non-governmental organiza- — Z&Zi=is
tion, agency, institution, company, industry, or organization shall have majority represen- i AT 7
tation in the General Body. s |
-t ral

g car ,E_li

5. Conduct of members. Members shall perform all duties for the INFITT as well as con- I‘?I‘T: .
duct their own professional activities in an ethical and professional manner. The INFITT — Ziiiifsits
N . . . . A

may recommend disciplinary action for conduct of any member inconsistent with the m;,;'}:
purposes of the INFITT. E:E';l'fj:[g..
B

6. Resignation. Any member may resign at any time. Such resignation shall be made in ‘ ]r—"‘ ;
writing and shall take effect at the time specified therein, or, if no time is specified, at the 'lg,-ﬁ-:lﬂ
ik

time of receipt by the Chairman or Secretary. TI&'"TL:;
EFisteth
B i
7. Removal. Any member can be removed by the Executive Committee subject to ap- Fee. _E—j_-
i dygtiarl;
proval by the General Council. T
I‘?" :F|+
8. Each member shall have voting rights as per one. 3 quﬁ"‘
Article 8 Gl
ST
INFITT General Council

1.1 The membership of the General Council shall consist of 51 members constituted by
geographical, institutional and individual representation.

1.2 The geographical representation will be as follows:
India- 16
Sri Lanka — 06



1) 661 L0 @€ & M Sl & CLmu i

North America — 08
Malaysia — 04

Singapore — 03

Europe — 05

Australasia — 01

Middle East & Africa— 02

1.3 The number of Institutional Members and Members-at-large in the General Council
will be 6 and they will be elected by the General Body.

1.4 Wherever there is a national or a regional steering committee, its nomination to the
General Council shall be limited to 50% of that geographical unit.

1.5 The rest of the geographical representatives will be elected by their respective geo-
graphical members of the General Body.

1.6 The duration of membership to the General Council shall be limited to two years
1.7 The General Council will elect the executive committee from its membership

1.8 The General Council will review and accord its approval wherever necessary the de-
cisions of the executive committee.

2. The General Council may appoint sub or ad-hoc committees or working groups com-
posed of appropriate technical experts to address specific topics of Tamil Information
Technology as it may deem necessary for the performance of its functions. These com-
mittees/working groups will function under the direction of the Executive Committee.

3. The General Council will work largely as an Internet working group, except when it
meets in annual "Tamil Internet" conferences, or through a mailing list (a closed list open

only to members).

4. The Members of the General Council shall meet at least once a year in person, prefera-
bly during the "Tamil Internet" Conference. At this Meeting, amongst other things, the
General Council shall elect or renew the office-bearers of the Executive Committee in
accordance with the rules laid down in article 9.

Article 9
Executive Committee

1.1 The Executive Committee shall consist of 9 members, the Chair, the Vice-Chair, the
Secretary, the immediate Past Chairman and three other Member all being members of
the General Council.

1.2 The Executive Director of the Secretariat shall serve as the Secretary of the Executive
Committee.

1.3 Except for the Past Chairman and the Secretary all other offices and members of the
Executive Committee will be elected by the General Council from amongst its members.

2010
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: = f ] 8 : 55 I
it f 2.2 The Chair and Vice-Chair shall hold office for one year. In general, the Vice-Chair is i f
ErEal Chair-elect and succeeds to the Chair the following year. E "-.‘ 3

2.3 The election of the Chair and Vice-Chair may be by direct ballot or through rotation.

2.4 Tamil Nadu shall have a permanent position in the Executive Committee. Tt
AT
. . . . . . e
3. Executive Committee Members, upon assumption of their post, shall serve in their per- 511".-;: ]
sonal capacity and are not considered, nor do they act, as official representatives of their |. -r.ETa-
source states, countries, economies, institution, community or organization. 'r':ml. e
% = [Rh=Y
T 11 4. To this end, the Executive Committee shall: ety 11
| Fesie ‘1 1. define objectives and approve plans to meet INFITT aims and monitor the — EZdi ‘1
iR achievement of these aims; ek et
i i
by "-:: 5 2. formulate policies to be followed by the Secretary in pursuing the specified objec- &5 "'; 5
G tives; i
e . o . . bt
T r"ﬂ L 3. ensure INFITT's cost-effectiveness, financial integrity, and accountability; i} r"ﬁ 1
fli HERiE]
FF, S P 4. approve INFITT's program and budget; T o ;
S )
Wi 5. appoint an external auditor and approve an annual audit plan; Wi
Frlie H=ti i
i [ Jmdi ] ]
.l*fﬁ-f_.} 6. approve INFITT's broad organizational framework and that of the Secretariat; .l*f_ﬁ-f_.}
TorTreire Tl
P 72 7. approve the INFITTs fund raising and resource mobilization strategies, policies P 72
5,‘#_.."‘;‘ and programs, and promote such fund raising and resource mobilization activities; 51‘#_.,"‘;‘
[ = T._; -T._;
'.'_,-'ﬁf'_ 8. perform all acts which may be considered necessary, suitable and proper for the '.'_,-'ﬁ-."_
rf"'"_.-r_:—-_, attainment of any or all of the aims of the INFITT as set forth in the articles herein. rf"'"_.-r_:—-_,
FF., : iF In special cases or routine matters, Executive Committee may meet informally via T F iF
X teleconferencing or on-line asynchronous means, and take decisions. I |
[ Ferit i
T I - i 9. The Chairman of the Executive Committee shall preside over a meeting of the I - i
A _tfﬁﬂ General Council. i !ﬂm
BR |
i
Eir:'-:f‘ . Article 10
Todlipabiog
M I .
“EaHHT INFITT Secretariat

1. The Executive Director shall head the Secretariat and shall report to the Chairman of
the Executive Committee and through him to the Executive Committee

2. The Executive Director shall be responsible to the Executive Committee for coordinat-
ing the operation and management of the INFITT and for ensuring that its programs and
objectives are properly developed and carried out. The Secretary shall work closely with
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the financial committees of the INFITT to coordinate fund raising and resource mobiliza-
tion activities.

3. The Executive Director shall implement the policies determined by the Executive
Committee.

4. The Executive Director shall be the legal representative of the INFITT.
Article 11
Capacity

The INFITT shall have the following capacity:

1. to receive, acquire or otherwise lawfully obtain from any governmental authority or
from any corporation, company, association, person, firm, foundation, other entity or
individual, whether international, regional or national, such charters, licenses, rights, con-
cessions or similar assistance - financial or otherwise - as are conducive to and necessary
for the attainment of the aims of the INFITT without compromising its neutrality and
non-partisan, non-governmental and non-profit role in Tamil Information Technology
worldwide.

2. to receive, acquire or otherwise lawfully obtain from any governmental authority or
from any corporation, company, association, person, firm, foundation or other entity,
whether international, regional or national, by donation, grant, exchange, device, bequest,
purchase or lease, either absolutely or in trust, contributions consisting of such properties,
real, personal, or mixed including funds and valuable effects or items as may be useful or
necessary to pursue the aims and activities of the INFITT and to hold, operate, adminis-
ter, use, invest, sell, convoy or dispose of the said properties in accordance to the princi-
ples laid down elsewhere in this document;

3. to enter into agreements and contracts;

4. to employ persons according to its own regulations;

5. to institute, and defend in, local proceedings; and

6. to perform all acts and functions as may be found necessary, expedient, suitable or
proper for the furtherance, accomplishment or attainment of any and/or all of the pur-
poses and activities herein stated, or which shall appear, at any time, as conducive to or
necessary and useful for the aims and activities of the INFITT.

Article 12

Financing

1. The budget of the INFITT shall be funded by signatories of the Establishment Agree-
ment for INFITT, international, regional and national organizations, public and private
institutions and individuals which wish to make financial and other voluntary contribu-
tions to it. The INFITT may receive contributions from other sources. It may also receive
contributions and gifts toward the establishment of an endowment program.

2. The financial operation of the INFITT shall be governed by financial regulations to be
developed by the Secretariat and approved by the Executive Committee.
2.1 The budget for the INFITT will be approved, annually, by the Executive Committee.

T R A e e -
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2.2 The budget shall consist of two components: a "core" budget covering activities and
resource requirements which are central and critical to the operational effectiveness and
sustainability of INFITT, and a "special " budget which is fully supported by voluntary
funds and contributions from donors who support specific initiatives and activities of the
INFITT.

2.3 Special initiatives may include named programs, activities or grants provided by do-
nors.

3. The "core" budget shall be supported primarily by fees collected from individuals, in-
stitutions and from obligatory contributions provided by signatory economies which shall
be calculated in direct proportion to total GDP of each economy/state/country, except that
such contribution from any one economy shall be capped at no more than 25% of the core
budget.

4. An annual audit of the operations of the INFITT shall be conducted by an independent
international accounting firm or by the appointment of Honorary Auditors appointed by
the INFITT on the recommendations of the Secretary. The results of such audits shall be
made available by the Secretary to the Executive Committee. The audit report with the
comments of the Executive Committee shall be circulated to all members of the INFITT.

Article 13

Transparency

1. The deliberations of INFITT shall be conducted in a totally transparent manner.

2.1. The INFITT and its subordinate entities shall operate to the maximum extent feasible
in an open and transparent manner consistent with procedures designed to ensure fairness.
2.2. The INFITT shall maintain one or more World Wide Web sites.

3. INFITT shall constantly search for additional transparency policies and transparency
procedures designed to provide information about, and enhance the ability of interested
persons to provide inputs to the INFITT and subordinate entities. Any such additional
transparency policies and procedures shall be widely publicized by the INFITT in draft
f o r m ,
both within the INFITT membership and on a publicly-accessible Internet World Wide
Web site maintained by the INFITT. Any such additional transparency policies and pro-
cedures may be adopted only after a process for receiving and evaluating comments and
suggestions has been established by the INFITT Executive Committee, and after due con-
sideration of any comments or suggestions received by the INFITT.

Article 14

Relationships with Other Organizations

1. In order to achieve its objectives in the most efficient way, the INFITT may enter into
agreements for cooperation with relevant national, regional or international organizations,

foundations and agencies, both public and private, and with individuals.

Article 15
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T p Amendments
il
FF 213 I. This Constitution may be amended by a two-thirds majority of all voting Members of
1 f the General Body, provided notice of such a proposed amendment together with its full
] é text shall have been mailed to all members at least eight weeks in advance of the ballot.
=i I 2. The Quorum required for constitutional amendments shall be 50% of the General Body

membership.
3. Voting may be carried out by electronic means or as designated according to proce- — HZELF
dures instituted by the Executive Committee. FAiE
[
T
Article 16 it
M I
L
Dissolution rf""TL-r:
dgiis
1. The INFITT may be dissolved by a three-fourths majority of all voting Members, if it bifai |
is determined that the purposes of the INFITT have been achieved to a satisfactory degree ~ Z3&==i87
or if it is determined that the INFITT can or will no longer be able to function effectively. : ';F‘
“Ep i :-.l.*"' E’
Ty 2. The Quorum required for dissolution of INFITT shall be 50% of the General Body == s
i : %:FE' membership. i : %:FE'
S S
-i. i i 3. In the case of dissolution, any land, physical plant and other assets situated in partici- -i. i i
'r-f'.:ml. h pating economies, and made available to the INFITT, and permanent fixed capital im- ‘r,f":mL e
FE jo provements thereon shall revert to their legal owner. The other assets of the INFITT shall TT fi
; f be transferred for use for similar purposes or distributed to institutions having purposes ; f
= + similar to those of the INFITT in the participating economies. = +
Bl 3.1. The decision of the Executive Committee, in all these matters, will be final. Bl
f _F} f F\'
;.t—__.r-ﬁi- Article 17 ;.t—_s-ﬁi-
L=t S MY
Fres ps i .. et e
551 Transitional Arrangements 551
i ‘ ek
A _r:-r-;_.T"' 1 The participants at the "Tamil Internet conference, convened to approve the Establish- _';'r-i_-T"'
‘r{_I:?T-L_:T- ment Agreement, shall elect a pro-tem chairman . ‘r{_I:?T-L_:T-
i i
el f 2 The INFITT shall come into being with the approval of the constitution by the partici- el f
e zei e pants at a special meeting held during the Tamil Internet2000 conference in Singapore. ] 5

i ﬂ{ﬂ 3. The first General Council shall be constituted in consultation with the participants of 3 E'F{El
o that meeting. ¥R

s ]
e

st 4. The first Executive Committee will be established by the first General Council.
1;-5‘? 5. The first Executive Committee will decide on the location of the Secretariat and the
I, e T

appointment of Executive Director.

6. Within one year, the first General Council will take necessary steps to establish the
General Body
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DEVELOPING CONCEPT MAPS TO
vl AID PRE-COLLEGIATE LEARNING
AND ASSESSMENT IN TAMIL

i
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Mahalakshmi G.S.1 and Sendhilkumar S 2

1Department of Computer Science and Engineering,

2Department of Information Science and Technology,

Anna University, Chennai 600025, India
mahalakshmi@cs.annauniv.edu, thamaraikumar@cs.annauniv.edu

Abstract: With the rapid development of computer information technology and network technol-
ogy, the current teaching models are being dramatically changed. Concept map and collaborative
learning in teaching are paid more and more attention by teachers and students. Concept Map is
the visual expression of the concepts and the relationships between in a certain domain. It can not
only integrate tacit knowledge, but also cluster explicit knowledge. Therefore, it is important to
research how to construct concept maps. However, all these progress are internationally acclaimed
since they were developed to suit for languages which drew wide attention, say English. And none
of them were brought forward to Indian curriculum of education, even a thought process at the
research level. These motivations led us to look for development of concept maps for Tamil me-
dium students which can be prestigiously stated as a pioneering research in the discipline of school
education in India.

1. Introduction

With the wide spread applications of information technology to education at all levels, we need to
focus on learner-centric knowledge management in order to complement the conventional learning
system. To enhance self-learning and assessment especially in learning subjects that require high
knowledge retention, application of concept maps to promote education has been a proven success
worldwide.

1.1 Academic Significance

The first difficulty someone who attempts to comprehend a text faces is to understand what it is all
about. That is, to grasp the global sense of the communication, understand its elements and the
relationships among them. In this context, the student may understand some of the concepts in-
volved in the definition. These concepts are linked by words forming whole sentences that seem to
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probably easier for many students to grasp a whole sense of the concept frame of refer-
ence when faced with a graph like the structure. This is due to the powerful visual effect
that a graph has in order to facilitate understanding of a concept or a conceptual structure.

The interaction with the school teachers revealed the decay of conceptual methodology of
teaching in the present educational curriculum, which was slowly taken over by the
‘memorizing’ mentality of the students due to societal and household anxiety. One can
remember that the ancient methodology of education was not this; rather education
should harness the young minds and inculcate researching mentality for anything they get
introduced to, in their schools, with the aim of knowing further, and not just memorize
and sit for exams to score high marks. Therefore, new instructional methods and tech-
niques to increase retention are the need of the hour in pre-collegiate education in India.
Methods improving students’ perception of the field of study do have an impact in the
assessment of their understanding of respective subjects.

1.2 Societal and Educational Factors

The use of concept maps in education provides an opportunity to move teaching and
learning from memorization and repetition to reflection and critical thinking. However,
Indian curriculum for higher secondary and high school education though have included
more revolutionary methodologies for teaching, lack in efficient methods for self learning
and assessment. In addition, societal awareness of students who learn the subjects
through regional languages, especially in rural regions, is definitely few steps behind
those who learn the same subject via English.

* Recently activity based learning has emerged as an innovative discipline for primary
education and the same is successfully implemented in primary schools under Govern-
ment of Tamilnadu.

*In addition, the chief minister of Tamilnadu has announced that steps will be taken for
converting engineering education in Tamil from the forthcoming academic year.

1.3 Contribution to Knowledge

1.Concept Maps help to improve understanding of a given subject and facilitate build-
ing student's own knowledge, as long as the student has the opportunity to use, criticize,
analyze, question or improve expert's maps or Concept Maps generated by his own peers.
2.The implementation of concept maps in the classroom allows both the teacher and the
student discovering and describing meaningful relations among the concepts object
matter of the study, making it possible to create connections between them and the con-
text in which activities are developed.

3.The concept map helps the learners to have a better overview of the course and what
aspect he/she should pay attention.

4.Concept maps constructed are very useful for teachers as an evidence of the way as
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each one of the parties involved in the process assumes his/her own learning. From their
follow-up and analysis, experiences can be designed to help their students overcome
weaknesses or to reinforce strengths acquired in learning process.

This motivated us to apply technological advancement and research in contributing better
methodologies for education with a special focus on students whose medium of instruc-
tion is any regional language (for our study: Tamil) other than English. Although concept
maps have been proven to be a successful resource for grade improvement in abroad,
their use is little explored in Indian education. The detailed literature analysis conducted
for the same revealed the fact that almost no work reported the development and use of
concept maps to promote education in regional language — Tamil.

In this context this paper concentrates on development of concept maps that eliminates
the need for memorization and helps the students with active participation, to learn the
subjects in their respective regional languages.

2. Objective

With the objective of applying ICT in Regional Language Education, in this paper we
express the methodology of developing concept maps for various subjects at the higher
secondary/pre-collegiate level. The objectives of the proposed work for developing con-
cept maps is

1.to enhance pre-collegiate teaching and learning with an eye on self-learning and under-
standing.

2.to uplift the quality of rural education, both teaching and learning, by applying techno-
logical innovation

3.to aid in conceptual understanding of descriptive theory subjects

The idea is as follows: Natural Language Processing (NLP) techniques have been suc-
cessfully used to automatically extract concept words from text through a detailed analy-
sis of their content. Later, sentence level analysis is done to construct concept maps at the
primary level. The primary concept maps are later merged to form the matured level of
concept maps. Concept maps thus constructed shall be visualized if needed, via visualiza-
tion tools.

3. Related Work

In the last decade, the electronic learning became a very useful tool in the students’ edu-
cation from different activity domains. The accomplished studies indicate that the stu-
dents substantially appreciate the e-learning method, due to personalized instruction, in-
formational content standardization, real time access to qualitative information resources
and friendly interfaces. They don’t consider it as a replacement of the traditional learning.
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As it is known, an essential aspect in the learning process (either electronic or traditional)
is the possibilities to evaluate the students. It is very important both for professor and
student to test the understanding degree of the course. One of the best possibilities is to
ask questions from the studied course. It is tested this way the degree of understanding of
each studied material and the integration of new knowledge with the previous ones (that
should already be known). These facts will have as a result an in-depth understanding of
the learning materials.

Here we discuss the study and research done in connection with the proposed topic, by
various experts outside India.

3.1 Question Generation for Learning Evaluation

Taking into consideration the high number of learning material existing in electronic for-
mat, the importance of the testing and evaluation systems has increased. Most of these
systems use tests that were generated by teachers that permit a good evaluation and pur-
suance of the student evolution. In the last years, new preoccupations appear for auto-
matic question generation. It’s a subclass of Natural Language Generation (NLG) that is
very important in a series of areas as: learning environment, data mining or information
extraction. For example in [Andrenucci & Sneiders, 2005] it is introduced a template
based approach to generate questions on four types of entities. It is considered that his
approach failed in producing questions that can enhance the students’ knowledge level.

The authors [McGough et. Al., 2008] present an interesting solution to the problem of
presenting students with dynamically generated browser-based exams with significant
engineering mathematics content. They introduce WTML (Web Testing Markup Lan-
guage), which is an extension of HTML. A very interesting approach is found in [Wang
et. AL, 2008]. Here, the main idea is to generate the questions automatically based on
question templates which are created by training on many medical articles. This idea has
advantages (easiness in building medical learning system, no additional work to build the
question database or grading), but also disadvantages: the generated questions are factual
and maybe less meaningful than the manual questions, time consuming to parse the arti-
cles and obtain the semantic interpretation, missing some important information.

Taking into account the advantages and disadvantages of the presented solutions, [Liana
Stanescu et. Al., 2008] tried to design and implement a software instrument (Test Crea-
tor) that permits generation of questions based on electronic materials that students have.
The solution implies teachers to have a series of tags and templates that they have to
manage. These tags can be used to generate questions automatically.

3.2 Concept Maps applied for Question Generation

Concept maps are a result of Novak and Gowin’s (1984) research into human learning
and knowledge construction. Novak (1977) proposed that the primary elements of knowl-
edge are concepts and relationships between concepts are propositions. Novak (1998)
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defined concepts as “perceived regularities in events or objects, or records of events or
objects, designated by a label.” Propositions consist of two or more concept labels con-
nected by a linking relationship that forms a semantic unit.

Concept maps are a graphical two-dimensional display of concepts (usually represented
within boxes or circles), connected by directed arcs encoding brief relationships (linking
phrases) between pairs of concepts forming propositions. The simplest concept map con-
sists of two nodes connected by an arc representing a simple sentence such as ‘flower is
red,” but they can also become quite intricate.

One of the powerful uses of concept maps is not only as a learning tool but also as an
evaluation tool, thus encouraging students to use meaningful-mode learning patterns.
Concept mapping may be used as a tool for understanding, collaborating, validating, and
integrating curriculum content that is designed to develop specific competencies. Concept
mapping, a tool originally developed to facilitate student learning by organizing key and
supporting concepts into visual frameworks, can also facilitate communication among
faculty and administrators about curricular structures, complex cognitive frameworks,
and competency-based learning outcomes. To validate the relationships among the com-
petencies articulated by specialized accrediting agencies, certification boards, and profes-
sional associations, faculty may find the concept mapping tool beneficial in illustrating
relationships among, approaches to, and compliance with competencies.

However, the only issue is that the learner must choose to learn meaningfully. The one
condition over which the teacher or mentor has only indirect control is the motivation of
students to choose to learn by attempting to incorporate new meanings into their prior
knowledge, rather than simply memorizing concept definitions or propositional state-
ments or computational procedures. The indirect control over this choice is primarily in
instructional strategies used and the evaluation strategies used. Instructional strategies
that emphasize relating new knowledge to the learner’s existing knowledge foster mean-
ingful learning. Evaluation strategies that encourage learners to relate ideas they possess
with new ideas also encourage meaningful learning.

3.3 Concept Maps in E-learning

Recent researches have demonstrated the importance of concept map and its versatile
applications especially in e-Learning. For example, while designing adaptive learning
materials, designers need to refer to the concept map of a subject domain. Moreover, con-
cept maps can show the whole picture and core knowledge about a subject domain. Re-
search from literature also suggests that graphical representation of domain knowledge
can reduce the problems of information overload and learning disorientation for learners.
However, construction of concept maps typically relied upon domain experts in the past;
it is a time consuming and high cost task.

Concept maps creation for emerging new domains such as e-Learning is even more chal-
lenging due to its ongoing development nature. The aim of Chen et. Al. [2006] is to con-
struct e-Learning domain concept maps from academic articles. They adopt some rele-
vant journal articles and conference papers in e-Learning domain as data sources, and
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apply text-mining techniques to automatically construct concept maps for e-Learning
domain. The constructed concept maps can provide a useful reference for researchers,
who are new to the e-Leaning field, to study related issues, for teachers to design adaptive
learning materials, and for learners to understand the whole picture of e-Learning domain
knowledge.

3.4 Concept Map Mining

There is yet another approach [Villalon and Calvo, 2009] for automatic concept extrac-
tion, using grammatical parsers and Latent Semantic Analysis. Essays, as any other text,
represent both the knowledge and the writing skills of its author, hence, an Automatic
Concept Map from Essay (ACME) should reflect both. Therefore, the words for the con-
cepts and relations must be extracted literally from the document, and the hierarchy of
concepts must reflect the importance of the concepts relative to what was written in the
particular document. However, the performance is related to the way concepts are chosen
by humans. We believe that understanding this phenomenon and using it for the auto-
matic selection of concepts could lead to big improvements.

3.5 Patents

% US Patent 5506937 - Concept map based multimedia computer system for facilitating
user understanding of a domain of knowledge [12]

* A computer system having an explanation facility for facilitating user understanding of
concepts underlying a domain of knowledge which enables a user to interact with and
explore the domain of knowledge. The explanation facility utilizes a concept-map based
representation of a domain of knowledge and several icons to control the mode of output
of information from the computer system. Each concept map has concept nodes which
represent concepts in the domain of knowledge, links between the concept nodes, and
icons. The icons are positioned at the concept nodes and represent alternative modes of
output of information from the computer system. A user desiring more information about
a concept node can select one of the icons corresponding to the mode of output of infor-
mation desired. Modes of output of information include audio, video (images and mov-
ies), text, concept maps, and combinations of the foregoing. Through the use of concept
maps and icons that control modes of output of information, a user may navigate the do-
main of knowledge and retrieve information specific to the user's particular needs.

4. Methodology for Automatic Concept Map construction

Natural Language Processing (NLP) techniques shall be successfully used to automati-
cally extract concept words from ‘text’ through a detailed analysis of their content. Later,
sentence level analysis is done to construct concept maps at the primary level. The pri-
mary concept maps are later merged to form the matured level of concept maps. Concept
maps thus constructed shall be visualized if needed, via visualization tools.
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5. Results and Discussions

The concept words extraction across the passages has been performed across three differ-
ent approaches. In Approachl the nouns and verbs alone are extracted from the passage.
In Approach2 the other key grammar forms like adverbs, adjective, relative pronouns are
included. In Approach3 the extracted concept words from appraoch2 are being filtered
heuristically for optimum results. For testing the effectiveness of these three different
approaches we have proposed, we use the Concept Word Factor (CWF) for each passage.
The original set of words along with the extracted set of words is presented to experts and
their opinions are noted. We have proposed a method to calculate CWF using the equa-
tion,

Concept-word factor,
CWF = ((Original words — concept words)/Original words) * expert opinion
original words = no. of words in the passage
concept-words = no. of words generated from answer evaluation system
expert opinion = effectiveness of the concept-words in a scale of 1 — 5

We took a sample set of twenty questions from the Tamilnadu Government 9™ std state
board tamil book and obtained the extracted concept-words and the expert opinion for
each of them. From the obtained results, we plotted the following graph.

Concept-word Factor for the three approaches

1.8

1.6 @ Approach1
1.4 B Approach2
1.2 1 O Approach3

0.8
0.6
0.4 -
0.2

Concept Word Factor CWF
L

12 3 45 6 7 8 9 1011121314 1516 17 18 19 20

No. of samples

Figure 3.Concept-Word Factor across the three approaches

From Fig.3 we can infer that by large, the final approach3 (filtered approach) is more
effective in capturing the required concept words in a passage. But since we use heuris-
tics based approach for filtering, for certain cases the final approach3 is less effective
than the basic approachl.
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6. Conclusion

If teaching-learning educational process is considered as a goal through which students
can get a meaningful learning of stated concepts, which extend and articulate their net-
work of relations and can apply them in different contexts, it is necessary that teachers
include tools to speed up act performance of agents involved in the construction of the
new knowledge. In our case, applying a concept map tool in the classroom will allow
students being themselves more motivated to carry out proposed activities and to partici-
pate in the construction of their own knowledge.

The methodology of developing concept maps discussed in the paper shall be (i) Ex-
tended to impart concept map based learning in other regional languages; (ii) Applied to
generate associated concept animations for enriching automated content development;
(iii) Applied to automated answer evaluation thereby taking part in self-assessment activ-
ity of pre-collegiate examinations; (iv) Used to dynamically generate questions and fur-
ther continue the answer evaluation process in an e-learning setting; and (v) Applied for
automatic document summarization
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TAMIL TRANSLITERATION STAN-
DARD FOR PAN-INDIC SCRIPTS

1.1 Introduction

Transliteration is a method of representing the text of a writing system in another writing system.
It does not reflect how the alphabets are pronounced in the Source Script, but only replicates the
way the text is written in the source script. Ideally in Transliteration, the source spelling is pre-
served in the target script, by replacing the characters in a one-to-one manner. However, in Tran-
scription, the text is rendered in the target script by reproducing the text based on how it is pro-

nounced not how it is written.

Rendering Glruigmrus as ceyldy is Transliteration, where as seyday is Transcription.

1.2 Indic & Tamil Scripts

All Modern Indic Scripts are ultimately derived from Brahmi, the script of the Asokan inscrip-
tions. Brahmi was used all over the Indian sub continent to write the regional languages. At the
Initial stages virtually, all languages were written employing this single script. However, as time
passed regional variations were developed and at one point of Time, each variant of the Brahmi
evolved into different regional scripts giving birth to the modern Indic scripts.

Unlike other Indian languages, Tamil adapted the Brahmi Script albeit in a modified form, to suit

its grammar. Brahmi was adapted as a phonemic script. Each letter denoted a phoneme. A pho-
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neme can have different allophones based on the consonants that precede or follow it. So,
a letter can be pronounced in several ways based on its position in a word.

(Tamil a IPA Transcription available at http://www.virtualvinodh.com/tamil-ipa )

Here a single phoneme /%/ - /k/ denotes several allophones [k] [g] [x] depending upon
the context. Similarly other consonants also have several allophones.
Therefore, Tamil script does not have separate letters for voiced consonants such as ga,

Tamil Word Transliteration IPA Transcription
BIT6V Kal ka:l

6Bl BLD vankam LANgAM

L1 56V Pakal pAXAl

ba, da etc. Tamil also lacks aspirated consonants such as kha, gha, dha etc, and Vocalic

vowels 3 3 s /<% /Since they do not appear in the native language.

1.3 Transliteration Standards

Many Transliteration standards such as IAST, ISO 5919 exist to standardize the way in
which Indic Scripts are represented using Latin characters. IAST primary deals with San-
skrit, and ISO with all the Indic Languages. ISCII prescribes a standard that enables
Devanagari script to represent the letters of all the Indian languages including Tamil. In
most of the cases, special diacritic marks are introduced to extend the native character

and enable it to represent a foreign character set.
Tamil Script: ustepToTuilrid aillgsHlev Gluredlujb 9euGsralgsiT GlLoiidhgLOlp

ISO 5919: pannirayiram vitattil poliyum avalokitan meyttamil
ISCII Devanagari: Uee[QITR#A fadafie Gifergd sraaifrdd d=faz

But such a standard is absent for Tamil. At present the Tamil Script is inept of expressing
letters existing in other Indic Languages. But, at times, mostly in scholarly works, it is
necessary to express other Indic Languages in Tamil script, with the originality of the
source preserved. In English, IAST/ISO enables such lossless transliteration into Latin
Script. However, such a situation is not possible for Tamil scholars, who often resort to a
lossy approximate transliteration.

Hence it is highly essential to develop a Transliteration standard for the pan Indic orthog-
raphies. Standards such as these are necessary to perform a mutual lossless transliteration

between Tamil and other pan-Indic scripts. This would greatly enable us to transliterate
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Indic language documents, webpages, etc. into Tamil Script & vice versa. Scholars can
represent other Indic languages in Tamil script without distorting the source. It also en-
ables people to read, learn and represent other Indic languages completely in Tamil script

itself.

1.4 Existing Conventions
Saurashtra and some Sanskrit publications have long since adopted the method of using

superscript & subscript numerals to transliterate their text into Tamil script. In this
method, numerals are used to denote the non-existent Varga consonants such kha, ga,
gha, etc.

HrHAGATT fasTe geuaomy diAfe

d=0Ts0SaT: T

kamadévaya vidmahé puspabanaya dhimahi

tannd'nangah pracodayat

&8s urw allg*wGan yeaguurissrrw &*wan

sHCHT' BEB& LrGsrs wr@sis (Superscript)

&TCHseuTw a5 CGam Lei¢LILITeNTTI &aoam)

$bCHT BBI%. LIrGFTHawTCshsg (Subscript)

This has a respectable level of acceptance among the readers. However there are many
variations in representing the letter 1 $a, Anusvara and Vocalic letters. In some cases,

these letters are not uniquely represented at all. Hence, leading to a lossy transliteration.
They also don’t conform to the usage whether the superscript numerals or the subscript
numerals are to be employed consistently. Each publication may follow its own conven-

tion of subscript/superscript numerals

1.5 Tamil Transliteration Standard

The present method of is mainly concerned with Sanskrit alone. However, the Translit-
eration standard for Tamil must enable to support all the nuisances of Indic Languages
such as, Malayalam cillaksaras, Sinhala safifiaka (Pre-Nasalized) consonants. These
characters must be enabled to be represented in the Tamil Script. Diacritic signs for many

other letters such as vocalic vowels, anusvara, anunasika, must be standardized.

The proposed transliteration standard is given below:
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Vowels Dra.
150 a 3 i il uf o] F | [ e
Devanagari* el a 3 g 3 ) ER * £ @ T
Tamil < & ja id om | (e | eme | gue gre | 4
150 ] ai 0 o | au | am | am | ah
Devanagari* 0 f{ @l a| R kS e EN
Tamil ) & ® | 9 | @ |30 | Qb |
Vowels Neo & Si.|  Sinh.  [Neo.
IS0 & & 0
Devanagari/ Sinhala T:‘UCFI & =T
Tamil = - 2

Consonants

150

cha

Devanagari*

Tamil

IS0

Devanagari*

Tamil

IS0

Devanagari*

Tamil

Devanagari*

Tamil

S|~ E o

Bs |2 | A

IS0

hga

Sinhala

Tamil

M

IS0

qa kha

* Indicate equivalent characters in other Indic languages also.

a%ﬁ Virama forms using |. Superscript numerals have been employed consistently.
=l

Devanagari Ed (2] T El e
Tamil a”a&i onua‘—J2 ouua‘—Ja onua Quul_a ouul_4
&
§eiin In addition to the above letters, Chillu letters in Malayalam are differentiated form their
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TR
1.6 Sample Transliterated Texts in Tamil ‘I{-_.'Eé_.l;:
Devanagari . ‘fﬁ;'r’l: f
3 DA HEd FURTAAEAT0 GRMN RGASIRGT qundRed FeIaigerd, daar,  diEis
3 FIETHR TRRYE Y INVRHZS TIHTIURRE FET0 TURAR TTel it_ =y
@ ° p8wr  u's’uBs  ufiflgruimeprhevaailBletflsCsCmrrremw ::L—: _*E;:i
Ssr’s’srurian@s evbwdHeww ‘U’ sTw, S WST?, @I °  ewTeueVLD eVSTT T_,'-l“f._i_
uflewe?5°5* 5*TwCs &5 T s°5°Cs swsuLiT*suLifene?5°C5%* wanrpwufeurGr G l?é;_,
eveITONT -:i 'I";_?J:‘T"‘;
Kannada i
'rl_]:ﬁ.l::

505D BToreIBE Be3TO. 0B BT BD FYBO BuzasSedodor JYBO i_
BT T IV, DD BSH Fe0F BNWTBT BOD WOMVEEONRY  Ligiis

BeHBS. TR
A

&1@aufl  &ipTL&5° faupsl’. CasrL 3@’ Hboow ve’Aw &L g0 T_,'-l,_i_

SVSTCeuMNQuih °L® evg’erg>0edl 2 &ileusy i KA, e | SJVGlLW cLpsvH Eiéi;r‘

SL0emBTIG60s° anflg® L *sriarlsTavellwbnh Cov(hdbs06 5>,

Malayalam =i
afgp  epEM@IEEs®e  @IQemjominen  oylonadedaimi®  eeudwlrumiadeny i_ "": 5T
@pnusand lemwlol caneswiol, can@mil evwicl ~fomiess GoTI®en]s;M GeLAD = ‘E_‘i:
enpevl @em @erucend: lemualll. TE, I: s
SO

6T6VEVIT 1?5°%  HLormG L ° ST (HETILS S HEM epi&Slng>Lmtauom 1_::;:
Curidlewgeureanr  9euBerHlBsen’eurh;.  CeurGse®eurnh|,  Ceursprit) F-L? :1.—:

me?ourpl  eTOBTECs  SPWLQUEBE BT PSSl oy | i
A

9uBeuTH BB e 6uTh|. r;lli.ﬁ:l

Sinhala rf,: ielly

Ea

0ood 0oo ooooo 0o oogd oo oooo oooooo gooooo Fasii

DRar

oooddn doo goooooo oobdo 0ooood ooo goooo ooo ::l-'_tE{__i:'i

r :‘_--. e dd|

0o 0Oooooooo oooooooo  ooooooooooo ooooooo E’-EE;E&-
i

ooodo oooooood. ‘la:lm.."_ltv
i I_i':-..ll

iR

Glevreu b FLF6V AT eWeh °H°H Bev 6 Vb *&TGeu ailallg* LG s>

glor SlPallwp allewr?v eue’Glwg b WGIH VWSS S seuLIT ails

UTees T’ b 65’5 r& Blflh efaudeun YsTrw G5 SwCan 5.
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-Ij-:'IJPT.L o -.'I-;._'E:,'
EITEITRL T 1.6 Aksharamukha — Script Converter eIt T
LR LR
pa i pa i

:r Aksharamukha (http://www.virtualvinodh.com/aksharamukha), a PHP based web translit- ;,'ﬂf'"_ .

sl i

e eration application that works based on the proposed standard has been developed. This é’,‘lJE_F,}:
E i

zH . . . o it
E“i.l.'_é:' application converts all the Indic orthographies and also several Roman Transliteration & 1?4.1.' i
i o T
:lF_p;-:j-r-'" standards such as ISO 5919, IAST, Harvard-Kyoto, Velthuis etc. into lossless Tamil A5k
& ':-_-;_ ] ;;."p_-.?_ o
:TF-I%':E"' script & vice versa. 'TE?:E"'
l':rl Tl e e
T gy b
it !
.i{;'r‘...l=l: . . . . . . . . | _r.'r-_..la.
ST Other than transliteration, it supports #ranscription of Tamil into other scripts, by intro-  S{EIRHT
it retim i
rr&i-h— o ducing voiced and unvoiced consonants, and other nuisances in the Target Script based :T&’:r'_ i
PR . . . PR
s ‘E_FE on Tamil grammatical conventions. = ‘;—1'
AETLE AETLE
-Hr ) _ . .. . -ER T
S i It also enables anusvara - melliflam replacement, and other additional features during — AFHEAE
:'%E‘i'l'_ﬁ.-..‘ transliteration/transcription such as Tamil OM, Contextual usage of Tamil Letter NNNA, ;#I‘i‘l'_ﬁ:.-‘
0] 0]
?’ﬁ;':, Unligated Tamil Consonants RI/RII etc. Details instructions can be found at http:// I,J_::_.
'lf,:ﬁ‘r_t_ www.virtualvinodh.com/tamil . These options can be used to naturalize the source text in lﬁ:# i
Freites (e ' ) Freites (e
FFr-'_-,-‘ - the Target script as far as possible. FFr-'_-,-— il
igilielsE igilielsE
Fetig ity el
Sy ’E_Ft L
E‘E':.* f The converter also supports website Transliteration. It can be used to convert Website in
SFiE . . s . i .
L%-":J:,E_Eti other Indic languages into Tamil Script and also vice versa. It is highly useful for reading
it website, when the visitor has the knowledge of the Language but not the script.
L

The converter is open source project, whose details can be found at https:/

launchpad.net/aksharamukha

Screenshots of the Tool can be seen below.
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Aksharamukha -Asian Script Converter - Aksharamukha

Reset| Clear |

Source: | Devanagari

=] [=]

Target:  Tamil Vista & Above

MNaturalize

2010

General : Natve Avagraha [ - < Anusvara to MNasal @) - Masal to Anusvara @) »
Word Final '™’ to Anusvara [7] - Remove Diaaitics

* Remove Final 'a'

Tamil : Use UT SHA = Unlitaged RI/RII = Tamil OM * Contextual NMA [ - Mon-Conjuct KSSA

| Erter Website URL | | convert |

Upload Text File & | Mo file chosen

[ Gorwert |

G G4jom Camg|UyL4eum

Gamgh CHEOMI® HHT2HCHT AMILIEISS |
Gaaomne & Guur HGrmg

6J6ULG° EUITH3 LDEUDTEV2(JLOGET: ||

— USSP SLITEH > Q1D (H«GH3I HIT4J6007

Convert | - Font Size : | 1; Source Font: || Target Font: |

Script Converter Page

X +
A LR
T e T
s Lt arest Dl sy
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(¢ 13 {‘1 http://www.virtualvinodh.com/aksharamkh/aksharamukha.php

| suwmerogp | | &fE |

LM IS BIGELGly: A G

| @erunfenr &G | | sflgd |

= GQLomgly Gud
= [EELELELE
= GO(PETHL LS

SUH LMD &L B
Eeeued) oML
WITE(he 5825 Gul
Gargs Guday
efIFmem(Lney

fiis L |
= SrOGMTUETDES

enlfiud @

SIQMTILILS

= 5 BifiagreiGaam
Bl

uflswp
LIFGIWIT&6rum=en
Oogie

ufl&mmen UL G

Telugu Wikipedia in Tamil Transliteration (Website Transliteration)
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aN&Sigum Bt

el &g

B&aL" erolnmEmmbH &L "L GLo SIS, 2 [ eroloremmLiGeor 2ieuerofanih LoTTLCHTLSg bFi s

Lifleiig® = HhG e s -

LADILES: Ty

= cll&Sig s wnGeom LF 2o, 2 16°HT°?

= g Coonm sugmu *hnsonCrm (g gienGams g SraSHIs?

= &l Heunan 2if50° Geanr@GRLE arE 5 HflagnsdGeom afl& L“T,&lm(:&'"—l(é

Gueghl &L 0°1* Gumg@®. or

= @uican Ceongam CeauaGea (1nii‘g?® el &linwun Qurss oz amead Gaer
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AUTOMATED COMIC GENERA-
TION FOR TAMIL RHYMES

Sendhilkumar S., Divya R., llakiya R. and Prashanth P.

Department of Information Science and Technology,
Anna University, Chennai 600025, India
thamaraikumar@cs.annauniv.edu

Abstract: Human communication is based on verbal and non-verbal behavior. Facial expressions
convey more information or provide additional expressiveness for the dialogue delivered. Render-
ing of rhymes is no exception. Expressiveness takes a major role in making things interesting and
fresh in the minds of young children. With the advent of information technology, many content
development audio-visual diskettes are in the market which makes the rendering of tamil rhymes
much easier. However, things might get bored if a child happens to see the same ‘cake’ for ‘pat-a-
cake’ rendering.

We have attempted at developing a framework for automatic creation of cartoon/comic layouts for
Tamil rthymes. The idea is as follows: An image corpus with annotated image / effects / descrip-
tions is constructed. The annotations on images are not only textual but also pictorial. Using these
annotations, one might understand the parts of the image which may undergo effects morphing at
the comical layout generation.

Initially, the rhymes at the input are analysed by language processing tools for Tamil, and the key-
words are inferred. The grouping of rhyme lines is also done at this stage by semantically analyz-
ing the content. The extracted keywords are fed into the image search engine and the correspond-
ing set of images is identified. The dependency between the resulted images is also identified with
the help of parsed rhymes. The dependency graph thus constructed is utilized to generate comical
layouts for dialogues, foreground, background and visual effects.

Initially foreground is decided by inferences from the input rhyme. Next to this, the effects layout
is to be decided. i.e. ‘Jo Jo Naaikutty, Thulli vaa Naaikutty’ leads to identifying the image of
‘Naaikutty’ from the image corpus along with the zones of effects that can be superimposed over
the image of ‘Naaikutty’, as indicated in the annotations. When foreground information is to be
decided, the layout generator, marks the ‘Naaikutty’ image as foreground, and then superimposes
the effects over the image so as to appear as if the little dog is jumping. This shall be achieved by
making feather marks above and beneath the image. Later, the background layout is decided by
associating the grouped lines of rhymes with the previous or following concepts in the rhymes.
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This is an iterative process and once when it is done, the dialogues like the dog wooing or
barking, shall be added at the dialogue layer.
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[1] Léon J. M. Rothkrantzand Ania Wojdel, A Text Based Talking Face, a chapter in: Text,
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[2] Preethi Jayaram, Savitha A. and G.S. Mahalakshmi, Multimedia Rhymes, Indian Conference on
Intelligent Systems, ICIS 2007, DMI college of Engg., Allied Publishers, Chennai, 2007.
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ANALYSIS OF TOUCHING CHAR-
ACTERS IN THE KEYWORDS OF
TAMIL DOCUMENT IMAGES

Abirami.S and Vasantha Kumar. P

Dept of Information Science and Technology,
Anna University, Chennai -600 025.
abirami@annauniv.edu, abirami _mr@yahoo.com

Abstract: This paper attempts to identify, analyze and resolve the touching characters present in
the keywords of Tamil imaged documents. Resolving of touching characters in the Tamil word
images can improve the recall rate of retrieval while enabling search from Tamil document im-
ages.

1. Introduction

Document images are gaining popularity and importance in the recent decades, since a lot of ef-
forts has been made to build digital libraries, which digitize high-volume archives of paper docu-
ments (patents, historical and business documents) to provide the public with a free and easy on-
line access. As a matter of fact, many organizations currently practice business on document im-
age archives. However, such archives are often poorly indexed which makes them unfit for IR
purposes. In addition, text retrieval techniques cannot be applied directly over imaged documents.
As a result, the user experiences a lot of difficulty in retrieving relevant information from imaged
data and there arose a need for efficient document image retrieval tools.

Document Image Understanding (or interpretation) is the formal representation of the
abstract relationships indicated by the two dimensional arrangement of symbols [9]. Researches
have addressed two different techniques [4] to identify or understand the text from document im-
ages, namely, Optical Character Recognition (OCR) and Keyword Spotting technique. Optical
Character Recognition (OCR) lies at the core of the discipline of pattern recognition. The objec-
tive is to develop computer algorithms to identify the characters of the alphabet. Optical Character
Recognition deals with the machine recognition of characters present in an input image obtained
using scanning operation [4]. It refers to the process by which scanned images are electronically
processed and converted into an editable text (ASCII representation). Standard text retrieval tech-
niques could be applied over the recognized text to retrieve information from the document im-

ages.
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In contrast, Keyword Spotting approaches understand the text at the word level
of document images. These approaches understands the image properties of text at word
level and converts it into an intermediary representation instead of converting the entire
document image into ASCII representations character by character. Since, information
retrieval is concerned with the keyword, (i.e.) obtaining a query word from the user and
retrieving the documents relevant to the user query, the Keyword Spotting technique has
gained its popularity. By applying Keyword Spotting technique, relevant document im-
ages could be fetched by matching the word image representations of documents directly
with the user query word.

Numerous keyword spotting techniques and IR systems have been reported to re-
trieve the information from Roman and Chinese document images [7] [8] and some of the
Indian languages such as Hindi [3] [5] and Telugu [6][2] . However, feature extraction
techniques discussed in the literature are specific and language dependent and cannot be
applied to the Tamil since the shapes of the Tamil characters are complicated and varied.
In addition, Tamil text recognition systems could not be utilized for information retrieval
since it suffers inherent weaknesses, namely (1) Failure in the discrimination of a set of
characters that closely resemble with others in the character set, (2) Restrictions in font
faces and sizes [10] and (3) Post processing to correct the errors occurred during the rec-
ognition. Information retrieval would lead to a poor performance in these systems since
spell check is essential after recognition.

These outstanding problems in Tamil text recognition systems motivated researches to
the idea of developing LR-TB-FS technique [1], to retrieve information from Tamil docu-
ment images. Here, the idea is based on the assumption that the technique devised would
extract features of word images across various font faces and font sizes instead of training
the shapes of the characters. Basic features are extracted by traversing through the verti-
cal centroid area and horizontal zones of characters in word images to record their black
and white disposition rates and similarity has been computed between the query word and
the word images to retrieve documents.

LR-TB-FS technique [1] generates feature string for the keywords by making use of the
following processes:

Feature String generation

Input : Word image object.

Output : Feature String.

Process Logic

Primitive P with seven attributes is calculated.

* No of vertical lines are counted using vertical line identification.

* No of horizontal lines is calculated using horizontal line identification.

* Vertical transition rate is calculated.

*Horizontal transition rate is calculated in the Ascender, Middle and Descender Zones.

% Lower Outline of the primitive has been calculated.
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2. Touching Character Analysis

In order to generate a feature string and to identify the keywords at the word
level, characters which touch with one another should also be dealt in the LR-TB-FS
technique and this requires Touching character analysis.

Apart from the presence of regular characters, there is a possibility of touching
characters (characters touching each other and appear to be a single character in character
segmentation) in the document images. Feature String generation for touching characters
using the LR-TB-FS algorithm [1] would reduce the recall rate considerably in the re-
trieval process, since the primitives for the touching characters are different from those of
the regular characters.

Therefore, in order to handle touching character, an additional heuristic has been
proposed here during the identification of horizontal lines. Initially, pixel width of the
vertical lines of characters has been determined based on the font size of the characters.
While identifying the horizontal line, the Black Run Length of the entity in a horizontal
orientation has been determined (Here, the Black run length corresponds to the total num-
ber of black pixels in a row arranged horizontally).

If the horizontal black run length of the entity exceeds the pixel width pertaining
to the vertical line boundary (identified based on the font size) and arises with a vertical
black run length (black pixel arrangement in vertical direction) in a perpendicular direc-
tion, a touching character exists in that position and the whole entity can be divided into
isolated entities with respect to that position. Primitives (seven attributes) are identified
for isolated entities using the LR-TB-FS algorithm.

3. Conclusion

LR-TB-FS technique which was proposed earlier to extract features of the Tamil word
image generates Feature String without any explicit character conversion to improve the
IR. Neither a post-processing algorithm after feature generation nor a spell check proce-
dure has been involved in this technique and this achieves a significant performance in
IR. In addition to this, touching character analysis in the word images through their hori-
zontal black run length and the pixel width of the attribute boundaries can further resolve
the touching character issues. The touching character analysis could improve the recall
rate of the Tamil information retrieval process considerably.
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Abstract

Argument gaming is a process where arguments and counter-arguments are exchanged as moves
and counter-moves during rational discussions which follow the ‘tarka’ style of argumentation.
Moves shall be the proposed arguments and the counter-moves shall be the refutations put forth
for the proposed arguments. Refutations are generated after thorough analysis of arguments in
search of any reason fallacies. Tarka Sastra recommends various refutation techniques with which
every argument can be refuted. These techniques shall be classified under three strategies of de-
feat, namely, attack, expand and change, depending on the policy of refutation. However, to main-
tain the nativity of argumentation for knowledge sharing, we propose various other refutation
techniques which can be adapted from Nannool, a major treatise on Tamil literature and evolve
additional defeat strategies. The logic about ‘how to state one’s ideas while authoring a book’ is
seen from the argumentation perspective, which produces interesting refutations additional to
those defined traditionally in Tarka Sastra.

Keywords: Refutation, argumentation, Nannool, Fallacy

1. Introduction

Richard Nordquist [Richard, 2008], in his Grammar & Composition defines refutation as follows:
Refutation can be defined as the part of an argument wherein a speaker or writer anticipates and
counters opposing points of view. Refutation is the process of attacking, weakening, tearing down
or destroying the argument of an opponent [David Porter, 1954]. The prerequisite for refutation
are, Argument Analysis, Defect Analysis, and Defeat Analysis [Mahalakshmi et. al., 2008]. Argu-
ment analysis procedures simply interpret the arguments by mapping them to Nyaya logics, the
recommended standard to interpret arguments traditionally [Mahalakshmi et. al., 2006a]. As a re-
sult of argument analysis, every argument is split into its constituent elements of arguments. The
defect analysis procedures apply defect exploration algorithms over the argument to explore argu-
ment defects [Mahalakshml et al., 2007] Argument defects are generally falla01es present in the
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¥ reason component of the proposed argument. After the defects are identified, the defects are
| evaluated and populated into a defect set [Mahalakshmi et. al., 2006b]. The defeat analyser
i takes the arguments as input and tries to identify the best possible defeat strategy
- [Mahalakshmi et. al., 2008] applicable over the elements of arguments. The defeat strategy
' and respective refutation technique is identified and the counter-arguments are constructed
- with the opposing view. This process of repeated moves of arguments and counter-arguments

Iess of authoring thesm we arrive at the interesting recommendations of various disciplines
i and schools of Indian philosophy, whose thoughts on narrating a thesis, shall be applied to

| Dignaga the reputed Buddhist logician, was the first to give much thought on fallacies of the-
S | sis [Kandasamy, 2000]. Dharmakirti, the author of Nyayabindu, has emphasized [Kandasamy,
L T 2000] that a valid thesis should not be:

f_,._ * A fact already proved

. f Other fallacies are enumerated in the section of Buddhist Tamil epic Manimekalai that deals
AL with the principles of Buddhist logic [Kandasamy, 2000]. According to Dignaga [Kandasamy,
145 2000], a thesis should be a valid proposition which the disputant himself believes, which the
s bonaﬁde really intends to prove. From the aforesaid definition, it becomes clear that if there is

sl S . .
r..'-i'_='~ ' any deviation, it will result in a fallacy of thesis.
[

i r- in vedic times. Tarka sastra lists various refutation techniques which are to be followed for

{7 argumentation. In this paper, we have made a first attempt to classify the traditional refutation
S l techniques of Tarka Sastra under various strategies of defeat namely, attack, expand and
= -. _'-’ change. We have also utilized ideas of fallacies of thesis from Tamil literature, Nannool
i [U.Ve.Saaminaatha Iyer, 1995], and adapted to argument gaming. In other words, we have
& identified additional refutation techniques and evolved new defeat strategies to be applied to
argument gaming. The following section discusses in detail about traditional refutation tech-
4 | niques and their classification into various defeat strategies.

gﬁ:ﬁfié Tarka Sastra [Virupakshananda, 1994] depicts argumentation as a means to preach knowledge

R L s R e e et e g e e e e ety
55T 'n"'.‘.'.'l_“""‘_d. 55T H".‘.':F"-';_ﬂ.
Heia ity -1...... Hea gt -.-Lf‘)d..“l.n.-
Aty Tl pedly witiheddy 1A T pr Teitied 1y
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occasion for rebuke or a place of humiliation, arises generally from misemployment of
the proposition or any other part of an argument. There are various points of defeat, rec-
ommended by Nyaya Sastra [S.C.Vidyabhusana, 1988]. The traditional definition of
every one of these refutation techniques are given below.

* Hurting the proposition — This occurs when one admits in one’s own example, the char-
acter of a counter-example.

* Shifting the proposition — This arises when a proposition being opposed one defends it,
by importing a new character to his example and counter-example.

* Opposing the proposition — This occurs when the proposition and its reason are op-
posed to each other.

* Renouncing the proposition — If one disclaims a proposition when it is opposed, it will
be called “renouncing the proposition”.

* Shifting the reason — This occurs when the reason of a general character being opposed,
one attaches a special character to it.

* Shifting the topic — This is an argument which sets aside the real topic of discussion
and introduces one which is totally irrelevant.

% The meaningless — This is an argument which is based on a non-sensical combination
of letters in a series

% The unintelligible — This is an argument, which although repeated three times, is under-
stood neither by the audience nor by the opponent.

* The incoherent — The incoherent is an argument which conveys no connected meaning
on account of the words being strung together without any syntactical order.

* The inopportune — This is an argument, the parts of which are mentioned without any
order of precedence. Since the meaning of an argument is affected by the order in which
its parts are arranged, the person who overlooks the order cannot establish his conclusion
and is therefore rebuked.

% Saying too little — If an argument lacks even one of its parts, it is called “Saying too
little”. As all the five parts or members are essential, a person who omits even one of
them should be scolded as “Saying too little”

* Saying too much — This is an argument which consists of more than one reason or ex-
ample.

* Repetition - This is an argument in which the word or the meaning is said over again.
*Silence — This is an occasion for rebuke which arises when the opponent makes no
reply to a proposition although it has been repeated three times by the disputant within
the knowledge of the audience

* Ignorance — Ignorance is a non-understanding of a proposition

% Non-ingenuity — This consists in one’s inability to hit upon a reply

*Evasion — Evasion arises if one stops an argument in the pretext of going away to at-
tend another business

% Admission of an opinion — This consists in charging the opposite side with a defect by
admitting that the same defect exists on one’s own side

* Overlooking the censurable — This consists in not rebuking a person who deserves re-
buke

* Censuring the non-censurable — This consists in rebuking a person who does not de-
serve rebuke.

* Deviating from a tenet — A person who after accepting a tenet departs from it in the
course of his disputation, is guilty of “deviating from a tenet”.

% Semblance of a reason — It is the manner of submitting a reason over the discussion, as
a matter of fact of support for a previously stated exceptional subject or exceptional rea-
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3 Refutation techniques based on Nannool

Ii —__!j_%g Additional refutation strategies partially identical to Nyaya are described in Nannool.

Lt Nannool is a composition of collection of aphorisms in Tamil, with every segment dis-
g bdy cussing about different objectives and issues in connection with fallacies of thesis, orga-
TP nizing and interpreting the contents, intelligent ways of re-phrasing contents at place of
duplications, teaching and learning methodology, qualities of teacher and learner and the
like [S. Ilavarasu, 1999; U.Ve. Saaminatha Iyer, 1995; Vellai Vaarananaar, 1974]. It is
this property of knowledge sharing from Nannool, which is mapped to procedural argu-
mentation adapted from Nyaya.

Apart from various categories of style and nature of arguments as specified by Nyaya’s
primitive and advanced reasoning, Nannool also states further parameterization and clas-
sification of nature of arguments which when combined with Nyaya school of argument
structure, frames a common grammar of handling arguments involved in knowledge shar-
ing. The perspective of Nannool is about offline arguments which an author follows
while authoring a book. However, we have modeled the perspective to suit argumentative
discussion for knowledge sharing. (Note: Throughout this section, we have used (in or-
der), the section of tamil verse, the name we coined for that technique, and the explana-
tion from the argumentation perspective).

Nannool states that any thesis is expected to contain several special qualities for its exis-
tence. Seven types of policies with which the ideas of the thesis are coherently organized,
ten defects which have to be avoided while authoring the thesis, ten techniques which
enhance the presentation quality of the thesis which eventually makes the thesis appeal-
ing to the reader, thirty two techniques for describing and discussing about any thing
within the thesis, etc. are to name a few. Out of the above-mentioned qualities, we have
considered seven policies, ten defects and thirty two techniques of authoring a thesis and
modeled those to suit argumentation.

There are seven policies of defeat as per Nannool. Each of these policies are defined be-
low, as applicable to argumentation.

utanpatal - Admission of other’s opinion

% maRuthal - Opposing the proposition, or opposing other’s opinion

*piRar tham matham mEy kondu kaLaivu - Accept other’s opinion, quote the same, and
refuse at a later point by supplying proper reason

* thAn nAtti thanAdu niRuppu - Introduce a subject and support it with reasons

*iruvar mARukOL oru thalai thuNivu - Justify and conclude a subject that has equal
falsivity

* piRar nUl kutram kAttal - Highlighting the defects of other’s arguments, and

* piRithodu padAn than madham koLaL - Evasion.

Nannool states that there are ten fallacies which reduces the marvel of the thesis. We
adapt these ten fallacies as the occasions for rebuke in argumentation. They are:

* kunrakUral - saying too little — statement with selection or restriction

% migai padakkUral - saying too much — over-statement

* kUriyadu kUral - Repetition — repetition of the same statement

* mArukoLakkUral - Contradiction — statement of contrary

¥vazhU Col puNarthal — Meaninglessness — usage of meaningless words in the argu-
ment

*mayanga vaithal — Doubtful — presenting an argument which is not easily and clearly
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understandable for the opponent

*vetRena thoduthal — Unintelligible — presenting different perspectives in the argument
which is of no use at that instant

% matRondru virithal - Shifting the topic — elaborating about a different topic in the argu-
ment while there is a necessity of explaining an important perspective or subject

% sendRu theindu iRuthal - Renouncing the proposition — presenting an argument which,
though presents an additional perspective, reduces the beauty of the previously proposed
argument, for which this is the support

*nindru payan inmai — Untimely — presenting a good argument with not very suitable
ideas to the current situation.

Nannool also lists 32 techniques for authoring a good thesis which is appealing to the
reader. We have modeled those techniques to suit the construction of arguments by a
proponent or opponent. The definitions as per our interpretation, are as follows:

% nudali pugudal - Causation - This occurs when an argument carries only the cause for a
previously stated effect

% othu muRai vaippu — Modularisation — arranging the sections of argument(s) to follow
a semantic thread with respect to the previous arguments

* thoguthu ccuttal — Summarisation — presenting the summary of pre-stated ideas in the
argument

*vaGuthu kAttal - Classification - This occurs when a pre-stated argument summary is
explained in detail by mentioning the sub-classifications

*muDithu kkAttal — one-time argument - presenting an argument which has the start to
end of a particular idea

% muDivu idam kUral - Referential Annotation — presenting an argument which has the
incomplete idea, and which either explicitly or implicitly indicates an instant in the fu-
ture, where the idea will be explained in detail.

*thAn yeduthu mozhidal - Reference to conclusion — presenting an argument which ex-
plicitly refers to previous conclusions of the self or the opponent

% piRankOl kUral - Submission of other’s opinion — presenting an argument which por-
trays the ideas of others’ arguments or conclusions

*soRporul virithal - Expansion of a subject - This occurs when a hard-to-interpret con-
cept stated previously is detailed for its meaning in the submitted argument

*thodar ccol puNarthal — Merging — merging diverse ideas in a single argument as a
means to support the pre-stated proposition

*iRattuRa mozhidal — Dualism — presenting an argument which possesses a dual mean-
ing

*yEduvin mudithal - Semblance of a reason — presenting an argument which also brings
in a suitable reason to substantiate the claim

* oppin mudithal - Conclusion by cases — presenting an idea in an argument which also
presents other case-based analogical ideas in the same argument

*mAtteRindu ozhugal - Mapping to a local implication — presenting an argument which
shall be interpreted in connection with a pre-stated argument

*iRandadu vilakkal - Rejecting the defeated — presenting an argument which exclude the
ideas which were already defeated in the argumentative discussion

*yeDiradu pOtRal - Admission of post-argument — presenting an argument which has to
be interpreted in connection with one or more arguments to be stated in the near future

* munmozhindu kOdal - Submission of an opinion — presenting an argument which sup-
ports the ideas of a pre-stated argument

* Pinnadu niRuthal - Postponing a reason - This occurs when the mention of a reason
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which is very much expected at an argument is postponed to a later stage of discussion

* Vigarpathin mudithal - Difference in conclusion — presenting a conclusive argument
with words which are semantically orthogonal

* Mudinthathu mudithal - Summarisation of conclusions — summarizing more than one
suitable conclusion with a single argument

% Uraitum enral - Restricting an expansion — presenting an argument which restricts the
expansion of an idea until a later point of argumentation

% Uraithaam endral - Avoiding an expansion - This occurs when the arguer avoids ex-
panding a concept in the proposed argument, when it is actually required, for interpreta-
tion of the submitted argument, stating that, the expansion has been already included in a
pre-stated proposition

% Oru thalai thuNidal - conclusion by bias — adopting one of the pre-stated conclusive
arguments with a bias

* Eduthu kAttal - Argument by example — presenting an argument which discusses an
example as a support or explanation for a pre-stated argument

* Edutha mozhiyin yeida vaithal — inference by argument — presenting an argument
which explains a related idea and also by inference, elaborates more on other related and
comparable ideas

* Innadu alladu idu yena mozhidal — argument with multiple interpretation - presenting
an argument which states a prominent interpretation of a topic or subject, and also in-
cludes other equivalent interpretations within the same argument

* Yenjiya collin yeida kUral — presenting an argument which fulfills the left-out or unex-
plained part of a pre-stated idea or argument

*piRa nUl mudinthathu than udan paduthal — Admission of conclusion — admitting the
conclusions obtained previously out of present or previous argumentative discussions
*than kuRi vazhakkam miga yeduthu uraithal - Repeating an exception - This occurs
when the arguer repeats a previously stated argument to highlight the exception present in
that argument

* collin mudivin apporul mudithal - Expansion at instance - This occurs when the expan-
sion of hard-to-interpret concepts are done after a detailed introduction of the related con-
cepts

* ondrina mudithal thanninam mudithal - Conclusion by modal — combining similar and
analogical ideas in a single conclusion

*uythuNara vaippu - Demanding inference — presenting an argument which implicitly
recommends adoption of a particular interpretation for a pre-stated proposition or argu-
ment, when the pre-stated argument has multiple interpretations.

This section has discussed the fallacies of thesis as said in Nannool, with a light on appli-
cation to argumentative discussions. However, these fallacies are a combination of argu-
ment fallacies and reason fallacies. Also, the first hand implementation of Indian logic
based argumentation system for knowledge sharing shall be challenging due to the fact
that, measuring and evaluation of most of the fallacies mentioned above is not yet for-
mally defined in the literature, from argument gaming perspective. In other words, evalu-
ating a thesis by adopting the above ideas is quite challenging. Out of the above refuta-
tion techniques recommended by Nyaya and Nannool, we have considered only a subset
of 16 refutation techniques from both the Indian traditions, to adapt to argument gaming
scenario.
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4 Classification of Refutation techniques for Argument Gaming

The selected set of refutation techniques are classified into two kinds: concept refutation,
relation refutation (Fig. 1). This classification is made after analysing the component of
argument refuted when a particular refutation technique is used. Construction of defeat
strategy determination involves distinguishing the defeat strategies into two classes, con-
cept-originated vs. relation originated (refer Fig. 1). Defeat strategies which can be ap-
plied to oppose the concepts of the input argument are termed as concept refutations; de-
feat strategies that are applied to oppose the relation elements of the input argument are
termed as relation refutations; there are hybrid defeat strategies which are common to
both kinds. Concepts and relations refers to Nyaya logic definition of enriched concepts
and relations, in this work.

Refutation

l

Concept refutation
‘ Relation refutation ‘

Concept, Relation

l refutation
v ‘ Ny1: Hurting the proposition ‘
Ny¥2: Opposing the proposition -
s Sl;ume_g the_reasou Nv3: Renouncing the proposition
Ny6: Deviating from a tenet Ny4: Shifting the reason
TS T R Nyv5: Shifting the topic
Nn3: Classification Nofls Chnemitam
INITEE IRes i @ 02 Nn4: Reference to a conclision
Nn6: Avoiding expansion
Nn7: Expansion at instance
NwNnl: Shifting the proposition
NyNn2: Expanding a subject
N¥Nn3: Repetition
Ny — Nyaya philosophy NyNn4: Stating an exception repeatedly
Nn - Nannool NyNnS: Semblance of a reason
NyNn — Nyaya & Nannool

Fig.1 Classification of Refutation

Further, we have made attempts to capture every one of the refutation techniques under
five defeat strategies, depending on the motive of refutation. They are namely, 1. Attack,
2. Introduce, 3. Expand, 4. Change, and 5. Repeat.

Though attack, expand and change are the widely accepted defeat strategies [Giacomin
et. al.,, 2001], we have attempted at framing other perspectives of defeat categorisation
like, Introduce, Repeat to suit argument gaming for knowledge sharing. The selected
refutation techniques are analysed for their motive over any argument and are listed under
the five defeat strategies (refer fig. 2). However, a single refutation technique shall be
found to possess more than one objective of defeat which is clearly indicated in figure 2.
(say, NyNnl is listed under Introduce and Expand). The formal definitions of defeat
strategies according to Nyaya logics is discussed below:
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discussion. During discussion, it may so happen that the current object of inference is put
aside by the introduction of new object of inference (or) the conclusion of newly intro-
duced object of inference will aid in concluding the previous object of inference and
therefore, the discussion then whirls around the proving or disproving of new object of
inference.
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Definition 4: (Expand ¢,) An ‘expand ’ mapping is a function ¢, : y—a, where
Y & support (a ). support( a ) is the function which supports the concept and
relation elements of argument a by strengthening or enriching their definitions.
Expansion is the idea of enriching or strengthening the concept or relation of the
input argument.

Definition 5: (Change ¢;) A ‘change’ mapping is a function ¢, : y—a, where
Y& (¢ (a) Vi (a)).

Change is the operation of generating a counter-argument which changes one or
many of the elements of the input argument of the proponent. Change can hap-
pen by Introduce or Expand.

Definition 6: (Repeat ¢,) A ‘repeat’ mapping is a function @, : y—a, where y
ca

Repeat is the idea of counter-argument generation by repeating the part or whole

of the input argument

Therefore in argument gaming, the identified refutation techniques, their classification
and their categorisation into five defeat strategies are mapped together in terms of the
elements of argument that is getting refuted, and is populated into a standard defeat table
(Table 1). The refuter consults the defeat table, maps the defective elements of argument
with the defeat table, and obtains the appropriate defeat strategy and refutation technique.
This refutation technique recommended by the defeat table is later utilised for construct-
ing the effective counter-argument.

Table 1. The structure of Defeat table

Defeat strate- | Refutation techniques
gies

Elements of | Elements of | Elements of | Elements of
arguments arguments arguments arguments

Analysing the defects in the arguments and exploring upon defeat strategies through
which the defects shall be eliminated, form part of the preparatory work for refutation
construction. The core process of refutation, is divided into two stages: Mapping and
counter-argument generation.

Definition 17: (Mapping) Mapping is defined as the Cartesian product of two sets, de-
fect set 2 and defeat set 4, denoted as Q2 x 4.

Qx A= {(w,5)|a) eQand 6 € A}

The best w-0 pair (hole — defeat pair) is identified after evaluation and the counter-
argument is later constructed by the recommended defeat strategy & which is best suitable
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for eliminating the worst hole w, of the w-J pair. There may be more than one counter-
argument resulting from a w-0 pair, and the decision to select the most effective counter-
argument is handled by the subsequent higher layers of knowledge sharing architecture.
The objective here is not to miss the important and most productive hole, which might
play a vital role in highlighting the prominent flaw in the submitted argument. Various
constraints are needed to be carefully examined before deciding on the hole set.

In other words, the defect table [Mahalakshmi et. al., 2007] and defeat table allows the
identification of best hole-defeat pairs mapped through the elements of argument in the
submitted argument. After identifying the best hole-defeat pair, the actual counter-
argument needs to be constructed. The best hole-defeat pair may include more than one
refutation. But, only one refutation, which is very effective, has to be used for construct-
ing the actual counter-argument. Therefore, selection of optimal refutation is a vital part
in counter-argument generation.

Counter-argument Generation :

After determining hole set, ©, and defeat set, 4, the gaming agent is now supplied with a
pool of refutations out of which the optimal refutation has to be selected. The constraint
here is such that, the recommended refutation should cover the best (4-d) pair that will
help to construct the effective counter-argument. The optimal policy p,(b) [Mahalakshmi
et. al., 2008] takes a belief state b and returns the defeat that maximizes the utility. The
gaming agent simultaneously constructs all counter-arguments and identifies one under
the optimal refutation policy.

In a scenario, where more than one counter-argument possessing equal strength factor are
recommended by an optimal refutation, the counter-arguments are selected in a random
manner. The projection of counter-argument receives an immediate reward and an obser-
vation. The resulting set of possible counter-arguments, {c; c, . c,} are populated into a
refutation set, denoted as /. The counter-arguments in /" are arranged in a prioritized
manner relating to the variation of concept and relation elements of the constructed argu-
ments.

The selection of one counter-argument from the pool of generated counter-arguments is
achieved after the evaluation or reward assignment for every counter-argument. Later,
evaluator determines the strength of the constructed counter-argument and also the infer-
ence obtained during the hole-finding mechanism of the Defect Analyser. Determination
of counter-argument strength depends on various factors: number of equivalent counter-
arguments constructed, number and type of hole and defeats, number of best possible A-d
pairs, amount of information inferred implicitly and the amount of information ignored
from the submitted argument etc.

5. Conclusion

This chapter proposed an algorithm of reasoning by predicting the flow of arguments in
argument gaming. The entire scenario of argumentation is motivated by Indian logic. The
objective is to utilize the presence of reason fallacies in the submitted argument for fur-
ther generation of counter-arguments. The notion of anticipating the counter-arguments
beforehand, transforms the entire argumentation scenario into a pattern of argument gam-
ing. However, calculation of rewards depends on the scenario of implementation setting.
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Abstract:

We present a statistical approach based upon N-grams for context-free identification of transliter-
ated foreign names and borrowed words in Tamil text. The method is purely statistical and does
not require the use of any lexicons or linguistic analysis tool for the source languages. It also does
not require any manually annotated data for training — we learn from noisy data acquired by over-
generation. We report precision/recall results of 80/82 for a corpus of unique words.

1 Introduction

Human language is constantly changing, with new words being created on a daily basis. The na-
tive speakers tend to use borrowed foreign terms and foreign names in written texts. Such bor-
rowed words appear as foreign words included in the language and as a transliterated words. The
adoption of a foreign name into one language is usually a process of adjusting its original pronun-
ciation to suit the phonological regularities in the target language. This procedure of phonetically
“translating” foreign names is called transliteration. One of the main reasons of the importance of
transliteration from the point of view of Natural Language Processing (NLP) is that Out Of Vo-
cabulary (OOV) words are quite common since every lexical resource is very limited in practical
terms. Such words include named entities, technical terms, rarely used or ‘difficult’ words and
other borrowed words, etc.

The OOV words present a challenge to NLP applications like information Retrieval (IR) sys-
tems, Cross Lingual Information Retrieval (CLIR) and Machine Translation (MT). In sample data
which was used for testing, we found genres with as many as 5% of the word instances as foreign
words. These transliterated words and foreign words require special treatment in NLP and IR sys-
tems. For example, in IR, query expansion requires special treatment for foreign words; when tag-
ging text for parts of speech, foreign words appear as unknown words and the capability to iden-
tify them is critical for high-precision PoS tagging; in Machine Translation. In Named Entity Rec-
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ognition and Information Extraction, the fact that a word is transliterated from a foreign
language is an important feature to identify proper names. In this paper we describe a
method for identifying foreign words and transliterated words in Tamil, written in the
Tamil script. The method is unsupervised, uses easily acquired resources, and is not spe-
cific to Tamil. The native Tamil writing system has properties that make it different for
the foreign words. The system uses the romanized form (WX notation) for representing
Tamil.

In the rest of the paper, we first review previous work related to the task of transliter-
ated word identification, since most of the borrowed word will appear in the transliterated
form. We then present our approach: we identify transliteration by comparing the letter
structure of words with models trained in a way that captures the sound structure of the
language — one in Tamil and one in English, as written in the Tamil writing system. Then
we discuss the the results and end the paper with conclusions and future scope.

2 Related Work

There is a growing body of research on automatic extraction of transliterated pairs. Sherif
and Kondrak[1] use seed examples and a sentence aligned English/Arabic text to jointly
learn a bilingual string distance function and extract transliterated pairs. While this work
aims at complete alignment, our task is only the identification of transliterated candidates.
The task of identifying transliterated words has been less studied. Stalls and Knight [2]
identified the problem — . . . in Arabic, there are no obvious clues, and it’s difficult to
determine even whether to attempt a back-transliteration, to say nothing of computing
and accurate one” — but don’t deal with it directly.

Oh and Choi [3] studied identification of transliterated foreign words in Korean text.
They used a corpus of about 1,900 documents in which each syllable was manually
tagged as being either Korean or Foreign. However, beside requiring a large amount of
human labor, their results are not applicable to Tamil. Nwesri et al. [4] dealt with the
identification of transliterated foreign words in Arabic text in the setting of an informa-
tion retrieval system. They tried several approaches: using an Arabic lexicon (everything
which is not in the lexicon is considered foreign), relying on the pattern system of Arabic
morphology, and two statistical Ngram models, the better of which was based on Cavnar
and Trenkle’s rank order statistics [5], traditionally used for language identification. For
the statistical methods, training was done on manually constructed lists of few thousands
and needed hand written heuristic rules.

Another related field of research is that of language identification, in which documents
are classified according to their language. The problem of finding transliterated foreign
words can be regarded as performing language identification on individual words instead
of documents or sentences. Algorithms that rely on letter-Ngram statistics can be relevant
to the foreign words identification task. Two notable works are [5] and [6], both based on
letter-level Ngram statistics. Canvar and Trenkle use rank order statistics, and Dunning
use Naive-Bayes classification with a trigram language model, and add-one smoothing.

3 Our Approach

We concentrate on identifying borrowed and transliterated words in Tamil text. As most
borrowed words come from English sources, we concentrate on finding borrowed words
from such origins. We also focus on a context-free approach, which works on words
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than English words, and as letters are closely related to sounds, this should be reflected in
their writing. Therefore, we believe that letter level n-gram and syllable level n-gram
approaches should be applicable to this problem, given sufficient data and suitable lan-
guage models, even at the word level.

3.1 About the Tamil language:

Tamil is a member of the Dravidian family of languages and is spoken primarily in the
state of Tamil Nadu in India and in Sri Lanka. Tamil script consists of 12 vowels, 18 con-
sonants, and one special character called the aytam in the Tamil script. The vowels and
consonants combine to form 216 compound characters, bringing the total number of char-
acters in the script to 247.

Unlike other Indian languages, Tamil does not have signs for voiceless aspirated
such as /kh/, voiced /g/, and voiced aspirated stops /gh/, which explains the relatively
small number of signs in the Tamil script compared to other Indian languages. To write

some of these sounds, some signs have multiple sound values: & stands for both /ka/ and
/ga/, # for both /ca/ and /sa/,g for /ta/, /da/, and u for /pa/ and /ba/, and so on. Sometimes

these phonetic alterations are conditioned by the sound's position in the word such as ws is
/pa/ at the beginning of word or after a voiceless consonant, and /ba/ between vowels or

after /m/, while other times they are somewhat random such as & can be both /ca/ and /sa/

at the beginning of a word. It has three /na/ 5 ,eor 601 and two /ra/y,m .This confusion is
due to phonological changes. The language had some missing sounds to express some
foreign names, so Tamil borrowed from Sanskrit letters that added some special letters to
Tamil. The below six letters are called Grantha letters and have been used to write loan-
words.

2 o an a3 sag Lof

Our core idea is to identify the foreign words in native language and study the how
these phonological changes are reflected in the script. Our model is unsupervised, it does
not require any manually tagged data for training. we built two language models, one for
the native language and other for the foreign language. For training the language model
of Foreign words in Tamil script, we need a corpus of foreign words. Unfortunately, there
is no large corpus of transliterated foreign words in Tamil script available, and we manu-
ally create and collects the words from web sources like blogs, websites, technical manu-
als ..etc. we found two typical problems with the foreign words,

a) The phoneme letter equivalence are of many to many relationship i.e., letters can
be often be pronounced in different ways and certain sounds can be written with different
letters. The following examples in Tamil illustrates this behavior.

@) epesfluifi
@l
@)ssreflenflusfs
@)siredlent i Al

b) The phoneme of different languages differs, if a language does not have the sound,

it will transliterate this sound by another similar sound and most of the foreign words [

_. .._::u LA i P .._::u LA i P ‘l .._::u

s e e
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which are loanwords from English used the Grantha letters.

Gamevig s

QM TLDLITS

ammredleyL
LG rreudl s

For training the language model of Foreign words in Tamil script, we created a list of
3046 foreign words. For the native language model we use a collection of Tamil texts
from a period of about 100 years ago, which are assumed to have a relatively low fre-
quency of foreign words.

3.2 Unsupervised Approach

With a fair amount of training data for both language models. We build the N-gram
model at the letter level and syllable level for both the language models, which results in
the language ‘sound-patterns’. A word w can be represented as,

w=> 11, 12, 13, 14, ................ 11
or
W =2 S1, 82, S35 Shyeeeeeeeneennenns Si

where,
1;= i letter/character in word w
s; = i" syllable in word w

We use Naive-Bayes classifier method for choosing the best generative language
model for a given word: Assuming two generative language models, T, for generating
native Tamil words and T; for generating foreign words, and an observed word w, we
would like to find the model T; that maximizes P(T;|w). As we don’t know P(T;
|w), we use Bayes Formula, and get:

PIw.T, PIT,[

PIT W=
! Plwl]

P(w) =1 (the word is given), and we assume both models are equally probable P(T,) =
P(Ty) so we are left with the problem of evaluating P(w|T;). By normalizing the results
we can get not only a decision, but a probability for each category.

PIT wl
P'IT (%
P T/ wllPT,wl

PIT, i
PIT wllPT,w|

P'IT wl=

At the heart of the over-generation mechanism is a procedure in which, given a foreign
word in foreign script,outputs many possible transliterations of that word in the native
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script. These transliterations are meant for machines to learn from, and need not be
‘correct’ by human standards. Indeed, most of them will not be accepted as proper trans-
literations of the word by humans. They do, however, seem to capture the ‘essence’ of the
foreign language in native writing.

All Foreign Words are Not Created Equal Examining foreign words in Tamil text
reveals that a very big proportion of them are proper names. Although many English
words function also as proper names, the sound patterns of proper names are somewhat
different than those of regular English words. As they represent much of the data we want
to identify, they deserve a special treatment. For this reason, the resulting model can not
reliably decide between ‘English’ and ‘English name’, but it does succeed in approximat-
ing some of the properties of names which get lost in the mass of all Tamil words.

4 Experimental Settings

For training the Tamil model, we use the prose and mass sections of the ° Project
e Mudari’ (prose, poetry and essays). For the foreign words we use text from Tamil blogs,

i : Technical Tamil documents, Tamil Articles and reviews. A total of 10,355 words, 5055
of them unique. We removed the Morphological inflections from all words. Overall,
there are 4810 Tamil words, 628 foreign words of which 271 are foreign proper names,
and another 67 words which are ambiguous (these words either have a clear foreign ori-
gin but became so common that they sound Tamil, or they have two readings, one Tamil
and one borrowed). For the cross validation of experiments described we took for each
fold a different 20% of the Tamil words and 20% of the Foreign words for testing, and
the rest for training.

As we have build the N-gram model at the letter level and syllable level for both the lan-
guage models, which results in the probability of sound pattern that can occur with re-
spect to native language. We consider probability of sound patterns at the letter level and
the syllable level which clearly differentiates foreign words from the native language.

Table 1: Total number of words used for the experiment

Tamil words | Foreign words | Ambiguous words | Total words

4810 628 67 5055

5 Results

The following tables summarize the results of all the experiments described above.
Precision is the ratio between the number of correctly identified foreign words and the
total number of words identified as foreign. Recall is the ratio between the number of
identified foreign words, and the real number of foreign words. The 68 ambiguous words
were excluded from the calculations.

AL L e T e e T AR
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Table 2: Summarizes the precision and recall of the experiment

Precision Recall

N-gram letter level 78.44% 80.09%
N-gram syllable level 92.23% 86.22%
Total 80.67% 83.31%

5 Open Issues and Future Work

Segmentation: Tamil words gets appended with prefixes and suffices. All the results
presented here ignored that fact and were on words without prefixes. This is suitable for
IR settings, but not good enough for the general NLP application, in which text appear
unsegmented. This prefixation can make otherwise ‘foreign’ words to get tagged as

* Tamil’. Although recent morphological disambiguators for Tamil [7] perform such

segmentation with reasonable accuracy (above 98%), they all rely on a Tamil lexicon. By
its very nature, such lexicon is bound not to be complete in its coverage of transliterated
foreign words, and so the above-mentioned disambiguators unfortunately fall on the
wrong side of the pipeline — it is precisely for improving such systems that foreign words
identification is needed. Dealing with unsegmented data is an interesting problem, left for
future work.

Context: Our method is context free, and assigns probabilities to words. But context does
matter in some cases (for example, some words can be either foreign or native, depending
on the reading). Context can also help in the segmentation problem. In addition, integrat-
ing our method with the output of a POS tagger[8] is also a promising direction.

Different Kinds of Borrowings This work focuses on identification of foreign words,
yet no real distinction was made between cognates, borrowings and “real” translitera-
tions. For most parts we can indeed ignore this distinction: “heavily incorporated” cog-
nates and borrowing, which we consider as native words, tend to adopt the Tamil pronun-
ciation (and writing), and are considered Tamil also by our algorithm, while less incorpo-
rated cases of borrowing exhibit inconsistent writing patterns, and demand special treat-
ment similar to that of “pure” transliterations[9]. However, finding an algorithmic way of
separating these groups is an interesting research question.

6 Conclusion

We presented a method for identification of borrowed words and transliterated names in
Tamil text. The method is very loosely supervised, does not require annotated data, and
achieves satisfactory results (precision/recall of 80%/82% with a purely statistical
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method). We verified that our approach of learning from a large amount of automatically
generated data greatly outperforms learning with a small amount of manually annotated
data. Giving specific care to identification of proper nouns was shown to improve per-
formance.
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ABSTRACT e

In this modern trend, there has been a great impact for poetry reading and writing in both fixed &4
and free order languages. Generally, writers make use of metaphors, similes, parables, and inflections
in their works. In specific, Metaphors play an important role in helping the writers express his or her |
ideas in exaggerated form and in turn, adds beauty to his or her work. Metaphors make the literature
works meaningful and lead the readers to a colorful world. Most people who read those poems do not
understand the work because the style and the word usage differs from one writer to the another. m‘ A
Many researches are being done in the area of metaphors for fixed and free order languages. In this |
paper, a system has been proposed which helps the researchers and Tamil workers to understand the F#ij:
style and metaphor type usage in the Tamil context. For this work, computational linguistics is used
which includes Natural Language Processing and Understanding, knowledge representation, reason- |
ing of fixed and free order language. E

1. INTRODUCTION:

Natural Language processing (NLP) is a field of computer science and linguistics concerned with the 3
interactions between computers and human (natural) languages. NLP encompass both text and
speech. Work on speech processing has evolved into a separate field. Natural Language generation
systems convert information from computer databases into readable human language. Natural Lan- i
guage understanding systems convert samples of human language into more formal representat1ons T
such as parse trees or first order logic structures that are easier for computer programs to manipulate. {

Many problems within NLP apply to both generation and understanding,. Applying NLP techniques :
to fixed order languages such as English, Arabic is now overtaken with working on those techniques ! L
for free order languages such as Tamil, Kanada, Malayalam. Also in fixed and free order languages, 3
area of criticism, metaphors, discourse theory, prose analysis are the major part of study. Metaphors
play a major role in language usage both in text and in speech. Works on metaphors is an ongoing E
research in linguistics. Natural language processing is now applied in all those areas. In specific , In !f'.‘:
this paper , we concentrate only on the metaphors in Tamil language and in specific the writings of ﬂ‘ ‘E
Kannadhasan and Bharathldhasan who follow a similar style of language
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e T ' Some of the NLP techniques used in fixed and free order languages are language structure, mor-
?gilf phology, syntax, semantic and pragmatic. parser and analyzer analyses the sentence and finds the Ii i j—!‘{ ;

§15:41 root words in the sentence. The root words are given to the wordnet and meaning for each is ob- _|_f-_j§
tained. Then the sense used in the context is analyzed using natural language understanding. | 4
i Here, section 2 covers all the related works to this proposed work. Section 3 covers the detailed h\l i ?
3 ﬁf— descrlptlon of the proposed system. A

i
=i Parsmg
: ‘Parsing’ is the term used to describe the process of automatically building syntactic ¥
Fre analysis of a sentence in terms of a given grammar and lexicon. The resulting syntactic analyses
-] i may be used as input to a  process of semantic 1nterpretat10n (or perhaps phonologlcal 1nterpreta- i

ﬁj n most English sentences, the sentences will be in the order of subject, verb and finally object.
i But in Tamil sentence, it follows the subject, object and then the verb. However here inter- ;
T r changeable of subject and object is also possible.

ﬁE— | g J ) p

% _ﬂ Tamil Form : siva chennaiku van’taan
Enghsh Form : siva Chennai came

1. fAour ClFeiTeW 6T &) 61 T6T.

51 ; Tamil form : chennaiku siva va’ntaan
iy English form : Chennai siva came
g‘l j—;“ In the above examples , the first sentence is in the form of subject , object, verb and the
= “55 second sentence is in the form of object, subject and verb. Both the sentences makes sense 1n
Frsies r- ' Tamil form but not in the English form.
ﬂi" Thus free order nature of the Tamil language is made being it a morphologically rich
A | # language. In the fixed order languages, the position of the word plays a major role in determining {3
'. E the syntactic function of the word. In particular, in the free order languages like Hindi, the local ',', !

L s e __ _m LA Py -.

i —rrt-,' - %qh S ‘F-l 3 %qh
r..,_-:'.-‘ '71 rré r..,_-:'.-‘ '71 rré
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i
i !j-"-;j ing the word formation. Morphological analyzer is used in speech synthesizer, speech recognizer, g‘ijﬁj
Eiod | segmentation, lemmatization, noun decompounding, spell and grammar checker, sentence L
Iy boundary detection and machine translation. At the out set, a morphological analyzer of a lan- |
| guage reveals structures of words in the particular language. Since the use of the correct word 3%
1 ] ¥ form is the basis for grammar of any language, the morphological analysis is of great importance
17 to all the steps in natural language processing.

li -{;.l morphological analyzers requlre a huge lexical database. This reduces the computational effi- jj
!j'-f: ciency of natural language translation systems. Although, there are so many morphological ana-
Syei lyzers avallable they are differing from one another due to the differences in structures of words

15 Koskenmem1 s two-level morphology was the first practical and most general model in the h1s-
£ tory of computational linguistics for the analysis of morphologically complex languages. =,
' Koskenniemi' s Pascal implementation of morphological analysis was quickly followed by oth- &

: ers. Later on, this is extended to Tamil language. The morphological structure of Tamil is qu1te
=2 complex since it inflect to person, gender, and number markings and also combines with auxilia-
"r‘" ries that indicate aspect, mood, causation, attitude etc in verb. Noun inflects with plural, oblique,
__:-;-‘_:f case, postpositions and clitics suffixes. For the purpose of analysis of such inflectionally rich 3i&: !j'-‘_;j
Hizinsis languages, the root and the morphemes of each word have to be identified. The structure of ver- S3z=2i;
35 bal complex is unique and capturing this complexity in a machine analyzable and gene ratable |
 format is a challenging job.

i ¥ The formation of the verbal complex involves arrangement of the verbal units and the interpreta- |
t1on of their combinatory meamng Phonology also plays its part in the formation of verbal com- g

cludes ﬁmte infinite, adjectival, adverbial and conditional forms of verbs (Ra]endran Setal, i
i f 2001). Generally SVMTool is developed for POS tagging but now this tool is used in morpho- ﬂ i
s 'j-'E: log1cal analyzer for classification task using the machine learning approaches. _i;"-: |

|t10n technique, with later extensions to regression and multi- class classification. Here Morpho- 3t
'. | logical problem is converted into classification problem. These classifications can be done
37 through supervised machine learning approach [Kadri Hacioglu and Wayne Ward,2003].

| matical foundations and results in simple yet very powerful algorithms. SVMs are learning sys- |
f tems that use a hypothesis space of linear functions in a high dimensional feature space, trained
! with a learning algorithm from optimization theory that implements a learning bias derived from
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AT .
=i For eg:

ﬁ yeisk Input word : L1g &G TesT
gﬁﬁj 1455
pEiEE Output : ug <VERB_ROOT>

i

diatid analysis of words are taken into account, concept dictionary is used. This dictionary contains j ? i

i'_%'.‘l | further information such as synonyms and antonyms for the words given in the base dictionary.
I Also the basic requirement for the sense identification is the Natural Language Understanding.

Sk
: p ENatural Language Understanding:
%ir—l

'%‘I-‘.] '} Regardless of the approach used for language generation, some common components need to be
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ﬁ gk ple, the following two sentences require resolution of the anaphoric term ‘they’, but this resolu-
£k tion requires pragmatic or world knowledge.

i -%ﬁ e.g.

| ing the style of those writers is difficult and combining all those past to current usage of language T{-:
| is complex and difficult. So usually semantic theory is considered to guide the comprehension. E '
: The interpretation capabilities of a language understanding system depend on the semantic the- 3f
Ei24H ory it uses. Competing semantic theories of language have specific trade offs in their suitability G5 o
G5 as the basis of computer automated semantic interpretation. These range from naive semantics or ' ‘%ﬁ
] iﬁ"} stochastic semantic analysis to the use of pragmatics to derive meaning from context. !.‘T
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; Semantic analysis: T

i

i j—"-;j Semantic processing determines the possible meanings of a sentence by focusing on the interac- g—‘i!ﬁgj
“ =T tions among word-level meanings in the sentence. This level of processing can include the se- g bdy
' mantic disambiguation of words with multiple senses; in an analogous way to how syntactic dis- &
ambiguation of words that can function as multiple parts-of-speech is accomplished at the syn- 3
] ' tactic level. Semantic disambiguation permits one and only one sense of polysemous words to be &
 selected and included in the semantic representation of the sentence. For example, amongst other !
i meanings, ‘file’ as a noun can mean either a folder for storing papers, or a tool to shape one’s §
i  fingernails, or a line of individuals in a queue. If information from the rest of the sentence were *
i required for the disambiguation, the semantic, not the lexical level, would do the disambiguation.

| In general, Morphological knowledge provides the tools for building words, while syntactlc
. knowledge combines words to form sentences. Semantic knowledge provides the meaning of a
# given word, and pragmatic knowledge helps us to interpret the complete sentence in its true con-
'text All of these different linguistic knowledge forms, however, have a common associated =

ifh[e! problem, their many ambiguities, which is difficult to resolve. One of the main objectives in de- 2
gwﬁﬂ signing any NLP system, therefore, is the resolution of ambiguity. Furthermore, each type of
i ambiguity, whether it be structural, lexical, quantifying, contextual or referential, requires its ﬂ“

i cataphora reference, semantic interpretation and finally the word sense dlsamblguation
_l!j'.f“‘ In linguistics , deixis refers to the phenomenon wherein understanding the meaning of certalnli

:i7:i words and phrases in an utterance requires contextual information. Words are deictic if their se- 255 _E._j;
] mantlc meaning is fixed but their denotational meaning varies depending on time and/or place g

§ |mascu11ne but sometimes feminine, forms of singular pronouns are supplied, in What is called 3
!j-_‘_g generic usage. The context makes the generic intent of the usage clear in communication.

; = Example: An ambitious academic will publish as soon as she can.
e |
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*A homophoric reference is a generic phrase that obtains a specific meaning through knowl-
i edge of its context. For example, the meaning of the phrase "the Queen" may be determined by
! r| the country in which it is spoken. Because there are many Queens throughout the world, the loca- 3¢
] tion of the speaker provides the extra information that allows an individual Queen to be 1dent1-
52 fied.
j * An endophoric reference refers to something inside of the text in which the reference is found. i
£ %An anaphoric reference, when opposed to cataphora, refers to something within a text that has
i | been previously identified. For example, in "Susan dropped the plate. It shattered loudly” the
il word "it" refers to the phrase "the plate”. i
i f % A cataphoric reference refers to something within a text that has not yet been identified. For
ﬂ : ﬂﬁ ' example, in "He was very cold. David promptly put on his coat" the identity of the "he” is un- ﬂ
.'!r

known until the individual is also referred to as "David".

Word sense disambiguation technique is used which involves a551gn1ng a definition to a given !
word, in either a text or a dlscourse that endows it Wlth a meaning that drstlngulshes it from all &=

‘.4

Knowledge sources for WSD provide data which are essential to associate senses with words.
'dll"‘ They can vary from corpora of texts, either unlabeled or annotated with word senses, to machine- |
readable dictionaries, thesauri, deixis, ontologies, etc. Dictionaries gives just all the possible
ﬂ_%@ meaning of words. Thesauri is just the contradictory for dictionary. Recent advances in WSD ﬂ‘ 1
ii have benefited greatly from the availability of corpora annotated with word senses. Most accu-

'ir jrate WSD systems to date exploit supervised method which automatically learn cues useful for #ij:i
1 f disambiguation from hand-labeled data. Although supervised approaches out perform their unsu-

| ex1st.

| deavor which must be repeated for new domains, languages, and sense inventories.[ Roberto =
!j-_‘_-‘lf Navigli and Mirella Lapata,2010] These resources are alone not enough to find the sense so at!i

#iE the next level Ontologies had been created to specify the relations and reasoning. ﬂ‘ :
| Ontology :

i ' The hypernym/hyponym relationships among the noun synsets can be interpreted as specializa- |
il tion relations between conceptual categories. In other words, WordNet can be interpreted and :
! used as a lexical ontology in the computer science sense. However, such an ontology should nor- |
mally be corrected before being used smce 1t contarns hundreds of basic semantrc 1ncon51stencres

'1n the specialization hierarchy. Furthermore, transforming WordNet into a lexical ontology us-

I

-j'-E: ' able for knowledge representation should normally also involve (i) distinguishing the specializa-

E’é«
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mE gdidy
'l_,-gf'_L There are ontologies available namely NYAYA ontology which specifies the relations '{'.rﬁ L
2 ¥ e i
o 'and provides a reasoning for those relations. But upto now, these ontologies do not concentrate =it it

: i on context based sentences. Nyaya ontology that is in existence establishes the relations based on igifiin
a4

ks

i £ three categories namely concept , quality and action. No other attributes are taken into account. Z2% |
s 3 This does not help in identifying the context relations. Iﬁ:‘n ]

T
Che b 5 So, in order to specify the context based relations a new ontology is to be developed in L—

_:'L 2| the below proposed system. Section 3 covers the detailed description of the system to be devel-
"EIE" 4= oped and the context based ontology creation , metaphor rule base and knowledge base creation "EIE;._

ar g

?Tr' for metaphors. . .-ﬂ?;. :

SR Jraini
*r%;;,_ % 3. DETECTION OF METAPHORS bl

s f Metaphors in Tamil language varies largely from the past ancient literature to the present. There ,'7' ]
Sty is drastic change in the words and their usage from the past to the present. Combining all those 55z=iFzi5

I "'7-" ' features of past and the present is difficult. So, this system is proposed only for the works of :_
"3 Eﬁ i kannadhasan and Bharathidhasan of 20th century. 3 e
il

"FH.. The work on detecting the metaphors in Tamil descriptive passages started with the first step of ,:Ei’gl"ﬁ;:

i l.:.,"—‘r" analysis of the text. This analysis involves parsing and morphological analyzing of the text with ﬁ%;"—‘r"

-'JT';A the help of Natural Language Processing tools such as Vaanavil and Atcharam. After this proc- & -ﬂT';— -
A ,-.‘.E'“ © ess, semantic processing involves identifying the meaning of the root words usmg Tamil Word- SFEtE
E

= net and then the sense of the word used in the given context is identified using disambiguation 2 ""j:
T. M techmque and the ontology that has been developed. From the relations and the sense in which iz F .

‘:—T 4 ' | the word is used in the context, metaphors types can be identified using the Metaphor knowledge =55 il
g ‘E base that has been created. A rule base has been created for metaphor zone identification. For £3& e
ol

example a sample of the selectional restriction rules are stored as follows: T I IF'F
g g
f-_r. | Verb=>subject_category;subject_case=>object_category;object_case. GE L
ST i
‘IE-LI-—FL INPUT TEXT 5';*"7-";&?
=T . SHEE

| _':i.‘.n.' g + Parsedwords moiphemes — — A Falreit 53
SiEgdn — | N v Metaphor fradisly
et | : I I Wit ruicbase =i

=i -
' 137 I i L ' 1 ]
Cevicornds
., I 0 . ) — ,. I i
7 - ] | Semantics processing-primary level k—- Tamil T - |
= | | wordnet 1 |
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=[P
The modules used in this system are: Parsing, Morphological Analysis, Handling of :rF.t.

S | Nouns, Verbs, Metaphor zone identification, Semantic processing at primary and advanced level, E:‘lﬁ:_"’:

E‘EI“EJE: Template generation and Updation. E‘EI:'T‘—

T o T o

@fﬁ:’-‘ Parsing: @fﬁ:’-‘

SRR . . ) SRR

-f-l'-_E?F_r_-': Parsing is a complex process due to the ambiguity present at the morphological and -f-l'-_E?F_r_-'E

it syntactic level .Most parsing in natural language is context dependent .The parser is a process, it

III——:EE", which identifies syntactic constituents of a sentence and represents the same using a parse tree. III—:EE",

T;l-::rlﬂ*t The parser tool used here is vaanavil. T;l-::rlﬂ*t

jjidiE . e

LRl :f Symbol - Description LE af

= HLE S Sentence e i

- SS Sub sentence P

NP Noun phrase i

VP Verb phrase l%;#?';

key Verbal participle __E%"i_

RP Relative participle - Erplety

Con Connective I:I—Ei;"

Cnjn  Conjunction i Li:,;ﬁ o ’

NC Noun clause T iy

ADJC  Adjective clause rf'r‘;'r'z i

- _ ADVC Adverb clause e —L

1 E-I‘-EE": The words of the input sentence will be shown along with their position in the sentence starting E‘E-I“-TE: &

_LEJ*__[H..[}I from zero separated by a comma. This gives the words in a parse tree structure. _ll_.*'-gl*__[ﬁ.!}
E “F%FEE i Sample output : “FL-T

TrF el
TFI?:E-_; L gg Bhaled Y@L 2aeharallsy CFripdhsgl wouss SHewenTli6lLurn Femevssr GLimed :'f%'-rﬁ'-‘

y g
_.'_I';T'T;'-" SIWEWTUILD 6T CIBTT Fiewewrailwid ()b bHevrT Hindje
rpEEr Ty
e
sl k
rélﬁ‘—.'L:“ S ok
i i
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R TR
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For the morphological analysis, it is intended to use the analyser tool which analyses the
My, 114 ¥ words and gives the appropriate root words or morphemes. The morphological analyser tool used 54
- ':!J in this system is ATCHARAM.

b A Morphological analyzer breaks a word into its root word and associated morphemes. A mor- f§
_j-_‘_-‘lf pheme is defined as the smallest part of a language that can be regularly assigned a meaning.
; I & Tamil is a morphologically rich language in which most of the morphemes coordinate with the

root words in the form of suffixes.

74 Phases of Tamil Morphological Analyzer: -
_' | ¥ Given an input string, the processing starts from right to left to look for suffixes. A list of suf— o
 fixes is maintained

. *Checks the remaining part of the word in the dictionary and exits if the entry found
f * According to the identified suffix, generates the next possible suffix list
j‘!_:f Repeats steps 2 to 5 with the current suffix list

.'._.

} r:r‘_* Handling of Nouns:
.’t" ‘ Nouns can occur in isolation or can take plural, oblique suffix, case suffixes, postpositions and !
- clitics. In this analyser each suffix is dealt with separately. ¥
1"' ¢ Noun Stem + [oblique] + [plural suffix] + [case suffix] + [postpositions] + [clitics]
g_“ i The system deals the clitics in a single block. It recursively removes clitics one after the other. Ii '
'j-'sgj After removing the clitics suffixes the remaining word enters the postposition block. _E'-j:":

One may write the postposition suffix either as a separate word, separated by space or as an addi-
4:' tional suffix to the noun. The analyzer should handle both cases. Since the analyzer takes a single
* word as an input, the dictionary will take care of it. Otherwise the system will remove the post- £z

sufﬁx and adJustmg the root word will increase the complex1ty of the system To avoid the prob-
lem the system treats each variants as a separate case marker entry. The locative case sufﬁx g

_:-g;j '@)ev" and '@)_1b' almost always occurs with the postposition '@)pbgi'. Hence the analyser

- deals with '@eflmpgi'and '@)L_llmbgi'as separate case entries. After removing the case suffix H_‘.

i the remaining word will be either a root word or a root word with the oblique suffix or a root !t!
2 word with a plural suffix. The remaining word can be a root word or an inflected from of the root i
Ti E‘ word. If it is mﬂected form, the root word is obtained by applymg the appropriate sandhi rules.

L ' The system considers only two oblique suffixes '$5', '@bHmi' suffix. After removing each & s

1u-~-

_11"_. Y PEERE 1""""‘ - 1""""‘ - _11"_. 23
1--

s e e



QA&CTuUi 2010

e.g. 'wrEems' 'wr + 55 + &

e Eel ;Normally oblique forms are followed by cases.
255028 The suffix 'seir' is the main plural marker for Tamil. It has some variants like 'v_seir' 'Bigseir ¢

fiy

ﬁ¢ 'H&er'. Removing the morpheme is little bit complex because some root nouns may end with §
: 2 ‘s, for example 'wéasei' 'wassit'. Because of the possibility all nouns ending in 'ssir' are main- '_"" ]
tained as a list and checked against before removing 'ser'. After removing the 'seir' suffix the '
4 system should modify the root word to get its base form.

| Handling of verbs:

§5+4i The simplest form of the verb is obtained by the addition of person, number, gender (PNG) ;i
:

e f markers along with tense markers. The verbs in Tamil are classified into nine classes depending 5 |

,—F‘—i upon the present, past and future tense markers they take. The markers also depend on the PNG 5%is

%} .ir-”; feature that the verb takes. Normally the PNG features of the verb matches with the PNG feature ‘%ﬁ

-]

. S ity
i the appropriate PNG markers. In the case of some auxiliaries the PNG markers are not added ZiziE=:
F since the auxiliary occurs in a neutral form. In the design of the analyzer nearly thirty auxiliaries Ii i

e :
F:ﬁj are tackled. : _:-;_‘.;E

=T
;%ir— Before adding the auxiliary suffix to the verb/auxiliary, the verb/auxiliary have to be i %ir—
3 L ’FFE'E! changed into either verbal participle form or a infinitive form, which is decided by the next auxil- 2
‘ T iary. The verbal participle is the tenseless non-finite verb form. It has both a positive and a g2

| -

| is formed by the affixation of the infinitive suffix to the verb stem either ‘a’ in case of weak verb, sl :
i=i: or ‘ka’ in case of middle verb, or ‘kka’ is case of strong verb. Frart
s
qk

= E
. i
tﬁj The adjectival participle is the only non-finite verb form that distinguishes tense. Tamil

_E-_ e
[i;g 7
i _%ﬁ has a past, present and future adjectival participle. The past or present adjectival participle is %ﬁ
i !

i
i r formed by adding either the past or present tense allomorph to the verb stem and then adding the

345 adjectival suffix ‘9"

T
P

Tl

AL Fai
il
Hita Sample output of morphological analysis:
h\lg- 4 b6

FHE LRI I e e e R R s i i R e i s R e A R e e
S i i SR A i SR Al
1] = vV e vV e
Eie T.-.;g."-'i"—-“rr— T en S i s e S
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e b o TR
M 1] _r:'r-_{'l.-a
IR ] LT
b G| 6065016)160T b
T -1 . PR o

=
Gerireie Flemeuail et i
R 1 1?._:
_l*ﬁ{f} After the main root words of the noun and verbs are found they are taken to the zone £ —-3 Eﬁ[—
B 1dent1ﬁcat1on where it analyses for the presence of any key words that relate to the metaphors LIS
Jiﬁ" L

% 'r"‘ Metaphor zone identification: 5_;‘ I,T,,_';‘:"

T‘ " gy

-:.’. = The identified keywords are automatically loaded to the template that is generated . Also the i r_'._'r| PEL b
52512 noun that is present before the keyword is found by backtracking the sentence and also all the AL -“‘ f
nouns that appear after the keyword are also taken into account .For this a metaphor rule base is T 5);

'created ]

e

Mg iE ' -
i = Al |

S05:4T Rule base creation:

.
o=

_l *THE! A rule base used for identifying the metaphor type possible for the key word that oc- i tfﬁg_
L7 curs in the text.
‘{FH— ‘{Fﬁ-
% 72 Sample Contents of rule base: 51%._.."‘?
_- 2 Tj-_-_. At present, the verbs list includes both cognitive as well as non-cognitive verbs. Examples of 2EtiFE

3 r'-'- T verbs include pAr (to see), kelY (to listen), vA (to come), thEtu (to search), piti (to catch), po (to 25 ,ﬁ.

i
1:_I

SRR 00), kal (to learn), etc. iy =
f $ ¥ 13 FF! i I
AT b
it The selectional restriction rules are stored as follows: i |
Verb =>subject_category;subject case=>object category;object case. riiie i

—3 Eﬁ G
l.—' 1‘ | _l—- i |

. When a verb does not take any object, the keyword [no_obj] is used to denote the same. In addi- 54y,
"EIE‘ 4= tion to the subject and object categories, the rule also contains the appropriate case markers to be "EIE‘
i : used for the subject and object nouns. This additional information is stored for use by the Morph ¢ E‘L
_.T= i Generation component.

! f
FRLE: :5'-" i Some examples of selectional restriction rules are given below: I r.Eg'-'- i
it AT

e =5 & | pAr=>[+living,+animate,+vertebrate,+mammal,+human];NOM=>[no_obj] t = =
'_pAr—>[+11V1ng +animate,+vertebrate,+mammal,+human];NOM => G
] fﬁh} [+living,+animate,+vertebrate,+mammal,+human]; ﬂ{ﬂ
A piti=>[+living,+tanimate,+vertebrate,+mammal,+human];NOM= -l“* .
:{E?{F- [living,+concrete,+movable,+artif il =
i ?—F,-: act,+solid, +instrument,- vehicle,+implements];NOM [
E"ﬁ"__[*_ : 3piti=>[+ living,+animate, +vertebrate,+mammal,+human];NOM=>[no_obj] 5"?"_!{_ i
i -r"::l-'-ﬂ: similarly metaphors such as 1 r_._:-..'_'
I'-E'-i-“"' == r_E-,._H--:ll-

5 ' uvamai ani:
' [subject=>+living, +animate,mammal,human][pola, pondra ,oppa ,poraya =>[uvamai urubu]
i - [object=>+living,+animate,mammal,human,concrete,movable,edible]

7 [Verb—> +concrete+ movable, +existing]=different meaning => sol pinvarunilai ani
=1
T ‘{Fi:.- any word[verb = >[repet1t10n +same mean1ng]—>poml p1n varu n11a1 ani

'%fl TM:pf i

¥

4
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Ii _i'g“f subject=>[+living,+animate,+human,+tconcrete,+movable][verb]obj —>Ii ﬁ?“
_ﬂ'—-_j [+living,+animate,+human,+concrete,+movable][=>word meaning =>same[+,multiple] => uru-
| vaga ani.
1 : Semantic processing:

Table 1: semantic processing primary level

. what , When , Where
kev- | obj Obj2 Primary secondary | How, ‘Why , Color
9 9 texture , Other features
. 2 Geursg
. H6060l6V
&|6METTICL6DT, 5
Gumed Hemev (OELIETANNE
Flemevoie ) 2 b
L 2_(Heuld
[QEZHET]
&I6EMETTTEU . L
B | A S6T0T6L60T, Th6TTTLI6DT,
oj{ LosmevTeN Gom

poss1b111t1es of ambiguity between the primary and secondary meaning , the sense in which the g
' words are used need to be found. For this we, do word sense disambiguation.

gg@
Ay Tl Word sense disambiguation:

7 ’FFE'E_ The disambiguation algorithm is improved by using better semantic relationships from Word
Tt Net Also it is intended to add more lex1ca1 categorles such as verb. Also more 1ex1ca1 sources, g:i

The ontology that is being in use is the Nyaya Ontology. This ontology provides theli
reasomng and relationships between the words. But , this ontology does not concentrate on the
' context based reasoning. Therefore , a new ontology has been developed taking into account the |
,1.1! ' some six attributes : substance, quahty, activity, generality,particularity and inherence.Also the &
4 _ﬁi- relations such as isa, has, and so on are established. The sense and the relations in which it is used
2| is identified from the ontology developed

B e Ay e e S e A Sl R e
B e e e
,Fb,?B;F_ "ﬁ ,E-‘-I’..'Tnf“q ..,.: iy
3 F 3 — r‘l' _I_-_|:=_ 1 ATl



Table 2 : word sense disambiguation template
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&
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Table 3 : Metaphor Knowledge Base

word1 word2 property metaphor
4 Aewev BIHEWTOUSHT, &) 2_(Heuld 2 _QIemLD
smesTa

5 oyreer 3] auLflasT(H 6L
6 yemgwied LTeneu gy
7 wg) ETD) Cumredley
8 FAewev 9|Lb Fon TEWDLD

i F-ﬁ-‘l--r_ .-..'L_';'-..T.:.-_'_l_f‘;l_&f Lk —-..!‘.‘-“i--r..u".'-.. :

e B N e Y w N R o e o ey

FUEANS e e RO S R

2010

A e
ey In this level, the obtained relations and senses are compared with the rule base that is created . 24
A1:H the metaphor rule base is created by using the writings of Kannadhasan and bharathidasan. This
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The metaphors are obtained from the knowledge base and then the template is filled with
the properties obtained. After the template is filled, the metaphor ontology and the meta-
phor knowledge base are updated if required .

5. Conclusion:

Thus this paper gives the system that helps the users to identify the metaphors
such as parables , similies, polysomy, synonym types. This forms an initiative to the fur-
ther research in the other fields. Tamil researchers will be benefited more with this initia-
tive work which may even form a base to other researches such as criticism. semantic
interpretation and in the field of pragmatics.
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VAASAGI — THE STORY ANALYZER
FOR TAMIL
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Abstract - In this paper we present the design and implementation of Vaasagi-The Story Analyzer,
which analyzes input Tamil short stories and generates a suitable title, moral and the type of the
story. The title generated contains either the description of the main character in the story or a mean- 2 :
ingful phrase related to the story. Moral or theme of the story is expressed by proverbs. The story is {i Gils
made attractive by including an appropriate picture from the image corpus. The keywords in the g—‘ij;"-;j
story are extracted for analysis and thereby the essence of the story is accessed. Sty

Keywords: Natural Language Analysis, Natural Language Understanding, Intelligent Information
Extraction, Intelligent Agent -

1. Introduction

Vaasagi - The Story Analyzer assists the user in analyzing the theme of the story. The system auto- [j
mates the process of story analysis by saving the user’s time spent in reading the entire story. The Ii
entire process consists of four modules namely story type identification, title generation, and moral ﬂ’_‘ﬁ
generation and image insertion. The first module categorizes the given story under a predefined story &z%3
type. The second module generates an appropriate title for the story. The third module generates the &

. P
tion. )

research on Tamil story analysis is still a novel field. Like other languages, analyzing Tamil stories

i

Even though, much advancement has already been achieved on story analysis for English [2], the ﬁgj‘f
i
r_'
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; TEH T
3 F P  discuss the model and implementation of Tamil Story Analyser for short stories. In this system ; i il
r"?‘l we have used Vaanavil Parser [3] for Tamil. It accepts a sentence as an input and generates the =i

e L EEY

r Pl o . . .
7 syntactical tree representing the structure of the sentence. It tackles both simple and complex "F 213
PR f sentences by making use of phrase structure grammar and look-ahead to handle free word order. 3%z f

5 i | This tool uses the Atcharam - morphological analyzer [1] to obtain the root word. Apart from & ‘_,_
".T_' 1mp1emented results of Vaasagi, we also discuss certain issues in applying our system for long & ".T_' B
iR stories and novels. e
B .0
'_Ei-g. 15 2. Design of Vaasagi :'EEIEE
S ik
- - Tl- 1

y r__rﬁ.‘. This section explains the overall flow of the design of Vaasagi, the Tamil short story analyzer &S

s ' (Fig 1). The name ‘Vaasagi’ means ‘a female reader’ in Tamil. The system attempts to analyse s i

GRii () input stories like how a reader would analyse and therefore, the name Vaasagi. Following rrr H::
213

FF., i - sections discuss about the module-wise functionalities and operating constraints of the system i
b iy | The system framework logically has four sections to deal with namely Story Type Identification, 3= oy |
B __ 47 Story Title Generation, Moral Generation and Image Insertion. gty
ST ' s

e e o

:'l—' !Eﬁg

Sl *fﬁ[.. 2.1 Domain Dictionary

:{lﬁj, £ . After an extensive study of a large number of Tamil short stories [3,4] a Domain Dictionary has . ’
ii45 been built for Vaasagi. The dictionary has the following contents: Keywords, Story Types, Mor- ‘%T—‘;‘
5’*:’1; als and Pictures. Keywords are a large set of significant words, which commonly occur, in any T’T'[; .
_.- =4 Tamil short story. The words in the story are compared with these keywords which help in ; Eal

T [l choosing the appropriate story type, moral and picture. bl
frrsi e
FF! i "F i
bifaiy b i
iyt é Bigrams and Trigrams e ‘5
=i i Processing ——— Inpur Stery Fasteh
iR iR
i l s
s e | Meorphologicsl Anzlysis | i A
e T._! R LT T B L LRt LSRR EE R asz T"_! 1
.I r_.:’fl_:l-a Story Analysi 3 1 : dl r—';,.’:l-ll .
i1t Title Generstion > Moml s | i1t
FF r:E“ rarzrafinm | FF r:?
i I Picoure { = P
T : Story Type Insertion ! 5 s
© -.- "'E Tﬂnmfiﬁrurlm ; i -.- "'E
IR i - s
j -FH'
Tn LT
iy ‘I-EH" Domain Dhetionary
bt
5" e ! | T

| Ke:rwurdls | | Il-Il:lrals | | Pictures i

T ] |
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JEipti] oot
'.' ,-ﬁ.’l '.'_rﬁ:l_
’“""'r: The Domain Dictionary has a set of predefined story types under which the given story is catego- =¥ "';
FF,. r"'* . rized. The keywords associated with each type are also specified in the dictionary. The dictionary | T T f
1] ‘also has a set of predefined morals in the form of Tamil proverbs. The story type and the key- beiiiy |
e g - words associated with each moral are also spemﬁed in the dictionary. A large collection of pic- B2 iHs
: ""-I tures for inserting into the story is maintained in the dictionary. The keyword associated with = Sty
"j Eﬁ[__ each picture is also specified. lfﬁf_‘f
,_E'E{Ff:.- 2.2 Title Generation i :
R

‘ * While constructing a title for a short story it is appropriate to have only two to three words in the g

- ke

L . . . . S
T4 | title. For a two-word title to be meaningful it must have either the ‘Adjective + Noun’ structure S5

rrrr 243 i) or the ‘Noun + Noun’ structure. For the three word title to be meaningful it must have the “Noun | % =
£:1550 + Relative Participle + Noun’ structure. In Vaasagi, we have considered only the two structures (&= Ti)
Sk Adjective + Noun’ and the ‘Noun + Relative Participle + Noun’ structure. For generating the 3 |
=321 title Bigrams and Trigrams algorithms are involved. B Sl
i H{-‘-'f iR (E
i _t-- #1221 Bi-gram Algorithm. The probability of occurrence of the consecutive pair of words L— i |
.4- ' | (bi-grams) is calculated and the meaningful pair in the story is taken as the title of the story. _'_r;'-' e :
E‘lﬁ"" ! Bigram (Story S) 51:*"7-":{
pEg it wir=% 1.Preprocess S to remove the punctuation marks -i. _-:-r-ETL'
‘,1-}:' Aji 2.For each pair of adjacent words(w1,w2) ‘rl._I::T.‘. T
FF r-EE_"‘ b=wl+w2 *b - bigram FF r-ﬁ_‘" i
Bt Addbto B L]
S=iSEY 3 For each b in B ERsAE
et o1 Find f, the frequency of occurrence of b Bl
_.j fﬁf.} ' 4 Frequency of highly repeated b, max = Maximum(f) iz H{_F}
et 5 Find fb with frequency max *fb — bigrams with highest frequency max [ P
:':EIE' Fl- ' 6.For each fb i 255
4 If (Analyse(fb) == ‘Adjective + Noun’) [
E"é +ijye Title = fb 51%:1{ !
‘:-:."r'. :T- ‘:.:I-::'r*;lf:
ATH Fed 12.2.2 Tri-gram Algorithm. Like Bi-grams, meaningful consecutive occurrence of three words is g iisiz
T 1dent1ﬁed The algorithm for Tri-gram Identification is given below. Ti Ft
Bl Trlgram(Story S) s et
; i 1.Preprocess S to remove the punctuation marks T .'" ifd
:l—' tfﬁi— 2.For each set of three adjacent words (w1,w2,w3) 3 i
1y

‘{F [t=wl+ w2+ w3 * t - trigram aeelf

Fl__ﬂ" Addtto T "‘Eﬁ"

.'ﬁmr—* 3.Foreachtin T Eigp Hean
: T.f‘-' 3 Find £, the frequency of occurrence of't

-7 4.Frequency of highly repeated t,

i max = Maximum (f)

<% 5.Find ft with frequency max

1 6.For each ft
If (Analyze (ft) == ‘Noun + Relative Participle + Noun’)

!-.-

*ft — trigrams with highest frequency max
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E 5 The Domain Dictionary has a set of predefined story types and each type has a set of associated .-
| keywords The story is fed into the Morphological Analyzer and all the root words are matched = i
w1th the keywords. The story type with the highest number of matches selected at the output ~—]3_

| tified and the moral related to them is chosen.

i 2.5 Picture Insertion

of the nouns are collected. The collected words are compared with the keywords in the database. |
The picture for the noun with the highest frequency of matches is inserted in the story. '

LT @l Mk o
: r-TLEIIT_]_'JLD ._=;.|hﬁ.'ll_l'l'—.-5:| Gl M

A ennMme

Figure 4 Input Story with Picture Insertion
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FF., 115 Vaasagi is implemented using Java. A large number of Tamil short stories [4][5] were studied to [ gats
2] 3 build the domain dictionary. After an extensive study of the titles of the existing stories a conclu- 2£=4 :
235 07 sion was made that the title was either of the two forms - ‘Noun + Relative Participle + Noun’ or Z3g=28s
A e ‘Adjective + Noun’. T[]
g i
__F,;l‘T_F_ The input Tamil story (Fig. 4) is about the ‘The Crane and the Fox’ which is more familiar __F,;l‘T_F_
"EE; among kids. For the Tamil Story in Fig.4, the story type and moral generated can be seen from il
51;*: Figure 6. The intermediate process taking part is shown in the figure 5. 51;"‘ |
i LA

fFEm
itsiic
i
B sub sentkokunari - Notepad _ ” &5
File Edit Format ‘“iew Help +Murasu -_ '_ B}
om snlgs Clendgn plud adss wpss. o6 pra bl ﬁ::&
Clendms quinn Bwmgss. tlersms aliRhaEE 6wy £ _..*'L
Bursmm ClFugg. blErsmn diEbass ubsg. Bl SE0ss00 = -!
allmEs abom. slgs sridll pgume galléEn Dentme smm 5;“;?_‘;‘
Bl EOESSS. TOTODD HWLGES blends Bidel LD sl 5 .ﬂ?;.
momelug. plow depadie smusss. Bn ene deps spe AR
dipna slpps Adism. Sssmpulm euo prb sifis Ty
Clenmaug Gnmr gonmyn smLngl Bl gurn song FF., '.; i
& Typetab: lable £ §
Type id | TIype | Keyword Wonl i '_ =
[ 4 =ik Buremar  ysglonBar Lsosuma Fﬁl:&
4| iy Fhgemm g maBy gmie o gl :l .: . -
o 3 EOEmTD EoEETD elurpmn usors srfuo Fsorg P ]
1 5 B [HEDLD Emwn oleldkm  Hamn ke yn ﬁg:‘r;r"
il Spommnn uspsdl  uspEdlEs swmn senls 3 _,:_r_f‘_ﬁ;,-
S EoEmmTn | Gumnme Bugrems ClumD Heg Lt Tl
1 £ pooeufl  agall Lkt 3 geyLpuPen o ewTem owmen (G L '
B C paaufl  guronn  quioor®s gorors
1 6 pinfl  opmme  oopmwdu Bel Gluflu Lo

Figure 5 Story type and Moral Generation
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- Story Analysis
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Figure 6 Story Type and Moral Output

he story type and moral are generated by consulting with the domain dictionary of Vaasagi.
=% For the given input story the title generated by Vaasagi is shown in the figure 7.
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Figure 7 Title of the story identified by Vaasagi

4. Limitations of Vaasagi

Vaasagi does not generate the title in the format “Noun+Noun”. This is because dlfﬁ
culty arises in including the conjunctions in between two nouns by analyzing the story semanti- &
i cally. Named Entity Recognition algorithm has to be implemented which can be used for identi- i3
i fying the place that can be included in the title. However, Title generation using bi-grams and n- 237
¥ grams algorithm, which is implemented in Tamil stories may not be meaningful for Enghsh sto
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| clude more words belonging to different slangs and different periods of use. For example to ana-
| lyze a Tamil novel belonging to the ancient Sangam period the dictionary must have those an- &
c1ent Tamil words which may not be in use now. And for Tamil poems the different styles of
poem Wr1t1ng must be studied well because poems do not take grammatical syntax into account.

Moreover, given a character name in the story, generating its description can be added as an en- #
hancement This can be done by picking out the adjectives assoc1ated w1th the character name !

=g

'.A

be used to identify the noun as a character name or a place name. This can also be used to gener— :
f ate the title of the story when there is also a chance of including the place name into the title. In

i 'j-"-: | our current system the story is analyzed and its type is found and given in a s1ngle word. Further g—‘ii‘-;j
the theme of the story can be found and expressed in a few sentences, which is left as a future Z3&:
i work. Tamil Story can be converted in to speech using text to speech conversion tool in the fu- Fis

= a short story it appears good to have a title in two or three words only. So we have not 1mple
‘mented up to N-gram algorithm. The actual n- gram algorithm takes each unigram, assigns a
5- weight to it and checks for the frequently occurring meaningful n- grams. In our system we have
s1mpl1ﬁed the algorithm by finding out the more frequently occurring bi and tri-grams and pass- |
1ng them through the morphological analyzer to verify the grammatical and syntactic correctness ﬂ
' of the title. The semantrc correctness of the title should be verified and considered in future. Also

: We have discussed in this paper about the design and development of Vaasagi — the Story Ana- 1‘

! | 3 lyzer that greatly assists the user in story analysis and automates the processes of title generation, ;
i | moral generation, and type identification and picture insertion. In our current system only short,
i s1mple Tamil stories are analyzed and the outputs are generated. This can be extended for analyz- :
1ing novels and poems in the future. The major challenge we expect is in applying efficient £3;
. Named Entity Recognition algorithms and the collection and usage of period dictionaries for any 3
rnorpholog1cally rich language like Tamil.
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Abstract

Handwriting Recognition is the ability of a computer to receive and interpret handwritten input, #5&
which translates the document into the digital data used by the computer. This paper tries to analyze a
quick survey of Offline Handwriting Techniques.

1. Introduction
Handwriting Recognition entails Optical Character Recognition. It handles formatting and per- | 3
forms correct segmentation into characters. It may take place in one of two ways, either by scanning of g7
written text or by writing directly on to a peripheral input device. Handwriting Recognition has active z:4;
community of academics. Active Areas includes,
*Online Handwriting Recognition.
*Offline Handwriting Recognition.

Online Handwriting Recognition deals with the movement of pen tips which is sensed and recog
nized. In offline Handwriting Recognition , the image of written text is scanned from the piece of paper.
It falls in the area of Optical Character Recognition (OCR), where only the static information is available. [

Offline Character Recognition usually known as Optical Character Recognition because the image ﬂ l!j'_g_: |
of writing is converted to bit pattern by optically digitizing device such as scanners. OCR usually requires iy '-ji
users to scan the documents containing handwritten text and then extracts individual characters from
scanned document to letter code. Offline Handwriting Recognition involves four steps as stated below:

Preprocessing step involves removal of noise, skew correction, slant correction, binarization. The
major step is to segment the document which is scanned into lines, words and characters. In Feature Se- |
lection step different people use different model to extract the characters. Feature Extraction deals with : -
how the particular character is extracted from the documented image. Some uses graph technlques to ex- |
tract the feature. In Feature Recognition step the feature which was extracted in previous step is recog-
nized by using HMM(Hidden Markov Model).

1.1 Importance of Offline over Online
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Feire

| -

Ii aieiin Offline technology is widely used in business which processes lots of handwritten documents, Ii _ 5T
ﬁj like insurance companies. Jﬁj

:,..;._i B
Pl , In Online Handwriting Recognition, the characters should be recognized at that instance, but in g =i ,
i ﬁf— Offline, the character can be recognized at anytime after documentation. AEH; ﬁf—

-i'!:f it is closest to in terms of Euclidean distance. Hough Transform is also used ,non-uniform thick- 4#=5;

!
: %"% ness of the character strokes and false branching also removed. Accuracy is based only on font %ﬁ
3 2 ) r—'

i§ size 18, 20 & 22. This lead to major disadvantages while using characters less than 18. ; .

| 4
F ALEX GRAVES [6] did Offline Handwriting Recognition with Multidimensional Recur- i
.4 rent Neural Networks which uses HMM’s Neural Network Hybrid model. He came up with test- [

e

== ing of large fonted text, but the major disadvantage is that the input character must meet the as- 3
5 sumptions made by HMM (Hidden Markov Model). |

s

SR In other paper[7], YANIKOGLU separator algorithm is used where there are 8 fixed an- i,

Ii _ it gles. Here we choose a subset of 4 of the separator angles to segment the word. He came up with Ii ipchin
ﬁj large data samples with multiple writers and resulted in high performance. He also met up with ﬁj
i %ﬁ disadvantage, where he lacked in feature recognition step where HMM’s performance drowned &35 -

. Thus the paper concludes that many authors researched many papers, but they recog- &
i nized only alphabetical characters and omitted punctuations, numbers and special symbols. Few 5z

it :f sized fonts and misfigured characters. Fr]

__'t—!-f'-ji Thus to overcome the above problems,more research has to be done especially for Tamil s i

—%ﬁ characters, where all 247 characters, consonants, vowels, punctuations, all sized fonts has to be —%ﬁ
?\l ’EH‘E.'I extracted and recognized with accuracy and efficiency. i

FHE LRI I e e e R R s i i R e i s R e A R e e
S i i SR A i SR Al
1] = vV e vV e
Eie T.-.;g."-'i"—-“rr— T en S i s e S
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