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index with a semantic structure from a multimedia reposit-
ory (120) by the mapper (130), selecting and ranking pro-
jected graphs for each type of multimedia by the ranker
(140) and producing the Sentence Learning Object, Para-
graph Learning Object and Topic Learning Object by the
Learning Object Builder (150).
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A SYSTEM AND METHOD FOR CREATING LEARNING ORJECTS FROM A

DOCUMENT

FIELD OF INVENTION

The present invention relates {0 a system and method for creating Learing
Object (L0} frory a document. Fardiculary, the system automatically generales the
L at sentence level. paragraph lovel and topic level in different owodality such as
text, image. audic and viden,

BACKGROUND OF THE INVENTION

Learning Object {(LO) is an eniity that is used in learning, sducalion or fraining
system. The main idea of Learning Objedt is to break educational content down inlo
small chunks that can be reussed iy various leaming environments, object-oriented
prograoyning. In other words, lparning oldsct is a representation designed to afford
uses in different educational contexis. There are 2 fow examples of systerm and
method that use the concept of Leaming Objedt for sducation purpose,

An esiample of such systen and method is disclosed i US Publication Ne.
2008/0130834 Al whereby the sysiem and method of an e-learning authorship is
based on mela-lagged media specific Isarning objedts. In one embodiment, a methad
includes searching for learning objects in a reposifory based on a confent query data
publishing the learning objects fo a content managsment system through applying a
meta-data desaribing a contex o the lsaming objects to such that the learning
olxjeots become readily accessible based on a search of the context and generating a
sat of exaculable files based opy the learning obilects and a number of aundliary files
associated with the st of execudable Nes {o creale an e-learning course of a specific
madia type. In addifion, the method may include comparing a context query data and
the meta-data of the each of the learming objedts {0 perform a context search which is
used {o select a subset of the leaming object matching the context query data
However, the prior art does not generate learning object at a sentence level, a
paragraph level and a topic level

Another example is disclosed i US Puoblicgtion No. 2004/0205578 Al
whereby a system and method converts 3 document to create a rsusable leaming
object. The reusalde leaming object is used {0 oreats a course of instruction for an
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ordine or virtual classroom. The reusable earning object is shared and modified by
different users for each course. A documennt stored on a computing platform coupled
fo the systerm is made available for the reusabie learning object. The document is
created by an application and contains data thal may not be in a format useable by
the reusable learning object. An aulopilot and an export filter are invoked by a prompt
or command from the application or another source, The sxport filter convens the
data within the document into mstadata to suppor an extensible mark-up language
{ XML} format. The autopiot queries and recelves information on the document to
create the reusable learning object. The reusable learning object is created by the
converted data and recsived information. Thus, the document is avaiiable for oniine
fraining purposes despite not baing in a format supported by the reusabls learning
abiert, However, the prior arl generales leaming objed! using a metadats and
information whersin the metadata is cooverted from a dala using an export filter
which is manually defined by a user

Hence, there is a need fo improve upon the sxisling system and method for
gutomated creation of Learning Object (LO) from a document, The improvement shall
expand the scope of Learing Object for ecducation purpose.

SUMMARY OF INVENTION

A system {100} for creating Leaming Object (LO} rom a document comprises
of 3 natural language processor {118} to analyse and process a document received
from a8 user, a multimedia repositary (120) fo store mullimedis tems in different
modality, and & learning object repository (180} 1o store Learing Object; wherein the
system (100} 5 characlerised in that the Leaming Object Creation system (100
includes a mapper (130 to perform semantic strunture matching between semaniic
structure of the multimedia iters and semantic structure of the text of the document
a ranker {140} fo select the malched semantic structures, project graphs and
calculate the average score of malched semantic structures; and a Learning Ohjert
Builder (180} to create a Paragraph Learning Object a Sentence Learning Object
and a Topic Leaming Objet,

A rasthod for creating Leaming Obiect (LO) from a document by using the
system comprises the steps of analysing and processing a decument; maiching a
refrieved semantic structure by sentence index with a semaniic structure from the
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3
multimedia repository (120) by a mapper (130}, selscting and ranking projected
graphs for each type of multimedia by a ranker {(140); and producing the Sentence

Leaming Object, Paragraph lLearning Object and Tops Learning Object by 3
Laarning Object Builder (180).

Freferably, malching the retrieved semantic structure by sentence index with
a semantic structure from the mullimedia reposttory {120 by the mapper (130
inchudes the steps of retrieving the semantic structure by senfence index by the
mapper {130} selecling the multhmedia type and the semantic structure from the
midtimadia repository {120} by the mapper {130); performing a matching of both
samantic structires selected from the mulimedia repository {120} by the mapper
{130} by using a projection fechnique; storing the resufls in a Leaming Objest
Repository (160) i the semantic structures maich each other; and determining
whether there are more senfence indexes to be selected and completed by the
mapper {(136).

Freforably, selecling and ranking projected graphs for each type of
mullimedia by the ranker {149} includes the steps of selecting the projected graphs
for each type of mullimedia by the ranker (140} ranking the projected graphs for
sach type of mullimedia by the ranker (140); selecting the top ranking graph by the
ranker (140} selecting the matched semantic structures by the ranker {140} and
perfarming an average scoring by the ranker (140) by using different ranking
methods.

Preferably, producing the Sentence Learning Object, Paragraph Leaming
Object and Topic Learning Obiect by the Learning Object Builder {180) includes the
steps of aggregating the Sentence Learning Object by the systens (100); crealing the
Faragrapgh Learning Object from the oulput of aggregation: and aggregating the
Paragraph Learning Object to create the Topic Learning Object.

Preferably. aggregating the Sentence Learning Object by the system (100)
ncludes the steps of selecting the sentence index for aggregation; selecting the fop
ranked projected graph for each of the mullimedia type for the respeciive sentence
index; arranging the projected graphs according to the order of the tex, video, audio
and image; producing the Senfence Learning Object from the arrangement and
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storing the produced Bentence Leaming Object in the Leaming (biect repository
{188}

Praferably, creating the Paragraph Learning Object from the outpul of
aggregation includes the sleps of selecling the paragraph index for aggregation:
selecting and grouping related projected graph from sach Sentence Learning Object
into the fype of mullimedia accordingly; sorling the projected paragraphs by sentence
ordey for sach multimedia type; producing the Paragraph Learning Object from the
sortation: -and storng the produced Paragraph Leaming Object in the Leaming
Objact repository {1603

Preferably. aggregating the Paragraph Learning Oblect © create the Topic
Learning Object includes the steps of sslecting the fopic index for aggregation
selecting and grouping related projected graph from each Paragraph Leaming Object
into the type of wullimedia asccordingly; soring the projected paragraphs by
paragraph order for sach multimedia; producing the Topic Learning Object from the
sorfation; and storing the produced Topic Learning Object iy the Leaming Object
repository (1603,

Preferably, ranking methods include a Conceptual Similarily, a Relational
Sinilardty, a Conceptual and Relgtional Similarily. a Domaln Similarity andior 3
combination theveof.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings. which are Incorporated in and constitite a part
of the specification, #lusirate embodiments of the invention and, ogether with the
description, surve to explain the principles of the nvention.

FIG. 1 Hlustrates 5 block diagram of a system (108 for crealing Leaming Object (LD
from a docament according o an embodiment of the present invention,

FIG. 2 tlustrates a flowchart of a method for creating Learning Object L0} from 3
document according to an embodiment of the present invention,
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FIG. 3 #lustrates a flowehan of sub-steps for matching a retrieved semantic struchire
by sentence index with a semantic structure of the msthod of FIG, 2.

FIG. 4 dustrates a flowehan of sub-steps for selecting and ranking proijected graphs
for each type of mulimedia of the msthod of FIG. 2,

FIG. § Hlustrales a flowchart of sub-steps for produsing a8 Sentence Leaming Obiect,
a Faragraph Leaming Object and a Topic Learning Object of the method of FIG. 2.

FG, & Hlustrates a lowchant of sub-steps for aggregating Sentence Leaming Objedt
of the Learning Object Builder {180} of the method of FIG. 8.

FiG. 7 Hustrates a fowchart of subesteps for aggregating Paragraph Learming Obiject
of the Leaming Obiect Builder (150) of the method of FIG. 5.

FiG. 8 Hustrates g Howchart of sub-steps for aggregating Topic Leaming Olyent of
the Learning Object Bullder (150} of the method of FIG. 8.

DESCRIPTION OF THE PREFFERED EMBODIMENT

A preferred embodiment of the present wention will be described hersin
below with reference 1o the accompanying drawings. In the following description, well
known functions or constructions are nat described in detall since they would obscure
the descriplion with unnecessary detal.

FiG. 1 shows a system {100) for creating lLearning Object (L0} from a
dosumant according to an embodiment of the present snvention. The svslen (100}
comprises of a mapper (130). 2 ranker {140} and » Learning Object Builder (158}
The mapper {130 performs semantic struclure malching behweean semantic steucturs
of the muiltimedia tems and semantc structure of the fext of the document The
sanker (148} s used 1o select and project graphs. Morsover, the ranker (140) is usad
{o caloulate the average score of matched semantic structures. The Leaming Obilect
Builder (150} s used o creals a Paragraph Leaming Object, a Sentence Learning
Object and a Topio Leaming Obiect The system (100] further comprises of a natural
language processor (110} and a mullimedia reposilory {1281 The natural language
processor {110} analyses and provesses a document received from the user. The
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natural fanguage processor (110} processes the document into @ set of semantic
structures which represent the document. The document can be in the form of teg,
video, audio and bnage. Each type of document is represented with a respective
semantic structlure. A& multimedia repository (120) comprise of Hems in different
modality such as lext, video, audio and image. Al the #ems in the mullimedia
repasitory (128} are indexed and semantically structured,

FiG. 2 shows a method for creating Learning Object (LD} from a document
according to an embodiment of the present invention. The method includes the sleps
of analysing and processing a document received from the user as in siep 201,
matching the semantic struclure by sentence index with a semantic structure from
the multimedia repository (128} by the mapper (130) as in step 202, selecting and
ranking projected graphs for each tvpe of mulimedia by the ranker (148} as in step
283 and producing the Sentence Leaming Oblect, Paragraph Leardng Oldect and
Topic Learning Objsct by the Learning Object Builder {(150) as in step 204,

FiG. 3 shows g flowchart of sub-steps for matching a relrieved semantic
structure by sentence index with a semantic structure of the meathod of FIG, 2. In step
131, the mapper {130) relrleves the semantic struclure by sentence index. In siap
132, the mapper (130} selects the mullimedia type and therson, the mapper {(130)
sefects the semantic structure from the mullimedia repository (120} as in step 133
Later on, the mapper (130} performs a malching of both semantic structures selected
from the mullimedia repository {120} by using a projection technique as in step 134
The projection technique includes the malching of the avallable senience semantic
structure information with one of the multimedia semantic structure, wharein the
selection of the mullimedia semantic struclures is done by Herating afl the multimadia
ftems in the multimedia reposifory (120} based on the sentence index. In decision
138, ¥ the semantic struclures do not matich sach other, the method returns fo step
134. If the semantic structures match each other, the matched resulis are stored in a
Learning Oljert Repository (180}, In decision 137, the mapper {130) determines
whether there are more sentence indexes 1o be selected and completed. if there are
more sentences indexes 1o be selecled and completed, the method retums to step
131, # there is no more sentence idex (o be selected and complsied. the method
snds.
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FIG. 4 shows a flowchart of sub-steps for selecting and ranking projected
graphs for each type of multimedia of the method of FIG. 2. The ranker {140) selects
the profected graphs for each type of multimedia, ranks them and selects the fop
ranking graph. The ranker (148} sslecis the malched semantic structures and then
performs an average sconing by using different ranking methods such as Conceptual
Simflarity, Relstional Similaty. Conceplual and Relational Skvilarity, Domain
Simiarily andfor a combination thereof. The Conceptual Simidlarity desonbes the
similarity between two concepis by oaloulating the dislance between them. The
distance between the two concepls is calcuinted by thelr respective positions in the
concept bigrarchy. The Relational Similarily desonbes the similarity between two
goncepts wherain § defines the sinmilarily between the two refations in the graph. The
distance betweean the two refations is calauiiated by thelr respective positions in the
refation hierarchy. The Domain Similarifty expresses the similarity of concepts based
on the overlapping of both graphs in terms of common concepts and relations fo the
domain context of the document.

FiG. & shows a flowchart of sub-steps for producing a Sentence Learning
Object, & Paragraph Leaming Object and a Topic Learning Object of the method of
FIG. 2. In step 300, the Sentence Learning Object is first aggregated by the system
{1005, From the auiput of aggregation, the method continues o create the Paragraph
Learning Object as in step 408, The Paragraph Learning Objedt is further aggregated
1o create the Topic Learning Gbisct as in step 800,

FiG. § shows a flowchart of sub-steps for aggregaling Sentence Leaming
Object of the Learning Object Builder (180} of the mathod of FIG. 5. in step 301, the
senfence index is selected for aggregation. i step 302, top ranked projected graph is
selected for sach of the mulfinedia type for the respective sentence index. Later on,
the projecied graphs are arranged according o the order of the text, video, audio and
image as in step 303 The Sentence leaming Object is produced from the
arrangement and then stored in the Learning Obljedt repository (1803 In decision
304, if there are more sentence indexes 1o be selected, the method ratumns 1o step
301. H there is no more sentence index 1o be selectad, the method ends.

FIG, 7 shows 2 flowchar! of sub-sleps for aggregating Paragraph Learing
Objact of the Learning Object Builder (150) of the method of FiG. §. in step 401, the
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paragraph index is selected for aggregation. In step 402, all related projected graph
from each Sentence Learning Object are sslecled and grouped into the type of
muttimedia accordingly. The projected paragraphs are sorled by sentence arder for
each mullimedia type as in step 403, Laler on. the Paragraph Learning Objent is
produced from the sortation and then stored in the Learning Object repository {180,
in decision 404, if there are more paragraph indexes {0 be selecled, the mathod
refurng 1o step 401, I there 15 no more paragraph index o be selected, the method
s,

FiG. 8 fllustrates shows of sub-steps for aggregating Topic Leaming Object of
the Leaming Object Bulider {188} of the method of FIG. 8. In step 501, the topic
index is selected for aggregation. In step 802, all related projected graph from each
Paragraph Leaming Object are sslected and grouped into the type of multimedia
accordingly. The projecied paragraphs ave sorted by paragraph order for each
muilimedia type as in step 503, Later on, the Topic Leaming Oblect is produced from
the sotation and then stored in the Leaming Object repository (188). In decision 504,
if there are more fopic indexes fo be selected, the meathod retums to step 801, i
there is no more fopic index to be selecied . the method ends.

While ambodiments of the invention have been Hlusirated and desoribed, # iy
not intended that these smbodiments Hlustrate and describe 3l possible formis of the
invention. Rather, the words used in the specifications are words of description rather
than limitation and various changes may be made without departing from the scops
of the invention.
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CLAIMS

1.

2.

A aystem (100 for creating Leamning Object {LO) from a dosument comprises
of

a) a natural language processor (110} fo analyse and procsss a
document recaived from a user,

by a mullimedia repository (1203 to slore multimedia ftems in different
rodality, and

o} & learning obiec! reposiiory {168) 1o store Leaming Gibject;

wherein the syslem {188 s characlerised in that the lLearning Object
Crestion systsm (188) includes:

8} a8 mapper (138} {o perfom semantic structure matohing between
semantic structure of the multimedia tems and semantis structure of
the {ext of the document;

i a ranker (140) {0 select the maltched semantic struclurss, project
graphs and calculatle the average score of matohed semantic
struclures; and

¢y & Leaming Object Bullder {188} o create a Paragreph Leaming
Object, a Senfence Leaming Object and a Topis Learning Objest.

A method for oreating Learmning Object (LO) from a document by using the
sysiem {108 as claimed in claim 1 comprises the steps of
2} analysing and processing a document;
b} malching a relrieved semantic sbucture by sendence index with a
semantic structure from the multimedia repository {128) by a mappes
{130y
¢y selecting and ranking prajected graphs for sach type of multimedia by
a ranker {140); and
d} producing the Sentence Leaming Objedt, Paragraph Learning Ubject
and Topic Learning Object by a Learning Object Builder (180).

The method as claimed in claim 2, whersin maiching the refrieved semantic
stucture by senlence index with g semantic structire from the multimedia
repository (13208 by the mapper (130 includes the steps of:
a) relrieving the semantic structure by sentence index by the mapper
{130}

PCT/MY2014/000126
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selecting the mullimedia type and the semantic structure from the
multimedia reposicry {1283 by the mapper {130

performing @ matehing of both semantic struclures selected from the
multimedia reposifory {120} by the mapper {136) by using a projection
technigue;

storing the resufls in 8 Learning Qbject Raposiiory (168 i the
semantic structures malch each other.

4. The method as claimed in claim 2, wherein selecting and ranking projected

graghs for sach type of multimedia by the ranker {(140) includes the steps of;

a

b}

c}

3

d)

setecling the projected graphs for each fype of nuullimedia by the
ranker (148);

ranking the projecied graphs for each type of multimedia by the ranker
{140}

setecling the top ranking graph by the ranker {140}

selacting the matched semantic structures by the ranker {(148); and
parforming an average scoring by the ranker {148} by using different

ranking msthods.

5. The method as claimed iy claim 2, wherein producing the Senlence Learning

Ohiact, Faragraph Learning (bject and Topic Learning Object by the

Learning Object Bullder (180} includes the steps of,

a)
b}

<}

aggregating the Sentence Learming Object

creating the Paragraph learning Object from the sufpul of
aggragation; and

aggregating the Paragraph Leaming Object o greale the Topic
Learning Object.

& The method as claimed in claim 5. whereln aggregating the Sentence

Learning Olect includes the steps of:

a)
b}

<}

sedacting the sentence index for aggregation;

sslecting the ©Op ranked projecied graph for each of the multimedia
type for ihe respective santence index;

arranging the projected graphs accarding o the order of the texi,
viday, sudio and images;
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d) producing the Sentence Learing Oblect from the arrangement; and

e} storing the produced Sentence Learning Object in a Learning Ohlect
repository (160%,

1341

7. The method as claned in claim §, whaten craating the Paragraph Leaming
Chiect fron the outpud of aggregation includes the steps of
&) selecting the paragraph index for aggregation:
b} selecting and grouping related projectsd graph from each Sentence
Learning Oblect inlo the type of mullimedia accordingly,
14 ¢y sorting the projected paragraphs by senlence order for each
mulimedia type;
g producing the Paragraph Learning Oldect from the soniation; and
8} storing the produced Paragraph Learning Obied! &1 a Learning Object
reposiiory (168},
1B
8. The method as claimed in clalm § whersin, aggregsting the Paragraph
Leaming Oldect {0 create the Topic Leaming Ubiedt includes the steps of
2} selpcting the fopic index for aggregation;
b} selecting and grouping related projected graph from each Paragraph
20 Learning Object inlo the fype of multimedia accordingly:
¢} soding the projected paragraphs by paragraph order for each
multimedia;
d} producing the Topic Learning Objedt frony the sorlation; and
2} stoning the produced Topic Leaming Oect i 2 Learing Object
25 repository (160).

8. The method as claimed in clalm 4, wherssn the ranking methods include &
Conceplual Similanity, a Relational Similarity, 3 Conceplual and Relational
Sinitarily, a Domain Simiarity andfor a combination thereof,

30
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