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01 Cs Ontology Creating (CS knowledge Ontology Creation)

Computer Science

Computer Algorithms and Complexity

Science Architecture and Organization
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01 Computer Science Ontology Creating

I Similarity Measure (Edge Counting)

_ (@.b) 2 X Ny
Stm &p a, =
Taxonomic * N, +N; +2 XN,
hierarchy
& (Wu, Z. and Palmer, Edge Counting Measure, 1994.)
Weight

| Weight of the ontology relation table

Relationship Type Weight
Repetition / Synonymy 1
Same Sub Area 0.75
Same Area 0.5
different area 0.25
not found In CS ontology 0
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02 Semantic Similarity Search (Keyword Semantic Similarity)

1) String Matching Weight Measure

Decision Making

Medical Decision Making
Network

Electrical Network

Improved Genetic Algorithm Genetic Algorithm

Heuristic Evaluation Heuristic

Ontology Keywords
Document Keywords (Computer Science Ontology)

**M *Me Med edi dic ica cal al* I** Grams Grzegorz Kondrak formulates a
family of word similarity measures based
on N-grams.

**D *De Dec cis isi Sio ion on* n**

N -g rams **M *Ma Mak aki kin ing ng* g**
(Trigrams)
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02 Semantic Similarity Search (Keyword Semantic Similarity)

2) Hierarchical Relationship Weights

Relationship Type

[For Example

Database, DB

Information Retrieval, IR
Entity-Relationship, E-R
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02 Semantic Similarity Search (calculating Document Similarity Score)

Calculating Document Similarity Score

}(a) Calculate N-grams Weight Set of Similarity between
Query Keyword with Ontology Keyword.
(b) Calculate Weight Set of Semantic Similarity between
Query Keyword with Ontology Keyword

SWK, {(QK,DK) = SWK,, 4ot SWK

n-gram cs-onto

--- SWKy;(QK,DK) : the total Semantic Weight Keyword (SWK)
--- SWKn-gram : semantic weight keyword each document based on N-grams

--- SWKcs-onto : semantic weight keyword each document based on Computer Science ontology

=
N
1+ Z,-=1 SWKai.i ; One of the query and Keywords document
— are exactly alike.
DSS (D,.q) = 1 N-1 Y
& >V SWKq;
i=1 d.i .
_— ; otherwise
L N
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02 Semantic Similarity Search (calculating Document Similarity Score)

Calculation Example
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02 Semantic Similarity Search (Vector Space Model)

Vector Space Model Process
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Term-Frequency

Title

- Term-Fre
quency
[AERED

Abstract Terms  tf-raw tf-wght

Architecture 2 1.3010

client 2 1.3010

Decision 6 1.7782

Design 3 1.4771

making 6 1.7782

Public 5 1.6990

quality 3 1.4771

Tender 5 1.6990
Case 3 14771

Three parts (Title,Abstract,Keyword) for Representation of Term within a document



Keyword : Decision Making

Terms n'lized | Semantic weight
Architecture 2 1.3010 0.2433 0.25 0.0608
client 2 1.3010 0.2433 0.5 0.1217
Decision 6 1.7782 0.3325 1 0.3325
Design 3 14771 0.2762 0.5 0.1381
making 6 1.7782 0.3325 1 0.3325
Public 5 1.6990 0.3177 0.25 0.0794
quality 3 14771 0.2762 0.75 0.2072
Tender o) 1.6990 0.3177 0 0.0000
Case 3 14771 0.2762 0.5 0.1381
European 3 1.4771 0.2762 0 0.0000
procedure 2 1.3010 0.2433 0.25 0.0608
restricted 1 1.0000 0.1870 0 0.0000
studies 2 1.3010 0.2433 0 0.0000
Similarity Score (semantic weight) - 0.7864
Sim“arity Score (Non-Semantic Weight) : 05242
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02 Semantic Search (Query and Answering )

Paper Similarity % in Computer Science Area

Query
And

Answering
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02 Semantic Similarity Search (Re-Ranking)
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02 Semantic Similarity Search (Re-Ranking)

Stepl . Calculating the Keyword-Keyword similarity
matrix Scores

Semantic
Silg;ggs:y Calculating the Subsumption Weight (Hypernym/Hyponym
Hierarchy).
Re-
Ranking Calculating the string Similarity weight.

Step2 . Calculating The Document-Document
similarity matrix Scores

Document Similarity Process
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02 Semantic Similarity Search (Re-Ranking)

e Calculating the Keyword-Keyword similarity matrix Scores

Semantic
Similarity CS Ontology

Process

Re-
Ranking

Hlerarchical Relationsnhip Weig

Tri-Grams

SWK (KW KW) = KWW+ KWW

n-grams

Summation of
Semantic
Keyword Weight.

Word Similarity Weight
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02 Semantic Search (rRe-Ranking)

e Calculating The Document-Document similarity matrix Scores

S ti
Similarity a )
Process n KWWk KWWk 1
Re- DSS(DI y DJ) = m Kv\;\zli./z N l - JKWWZ (a = E)
Ranking 0L2k=1 at( _Q)Ekq kj
\- ,
4 A
2 KWW KWW,
= 2 n 2
KWWE + S KWW
\- y,

Ref : Dice, L. R. (1945).
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Document - Document Similarity

Document #115 Document #847

Hierarchical Relationship
Weight
(Using CS Ontology)

-grams Weight
gr&gl'riSram%Sg

[ ]
° Document

Document

Keywords
Keywords
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Documgn‘ #115 Document #847
—> Decision making <—— @

Architecture Mobile robots
Design quality Sensor
Public clients Hierarchical Relationship virtualization
' Weight Situation
Tendering (Using CS Ontology) awareness
Testbed

N- rams Welgh'l' Testbed Urban traffic

Trigrams)

e Testbed Document-Document Similarity

— 0.4 Matrix Scores

ek 2 050 0.67 0.50 0.21 031 0.39 ~° 0.00 0.3

Architecture 050 2 0.75 0.75  0.00 0.57 0.50 065 0.00 0.25

Designquality 0.67 0.75 2 0.75 0.00 0.25 0.40 063 0.00 0.31

Publicclients  0.50 0.75 0.75 2 = 0.00 0.62 0.25 0(')3 0.00 0.37

Mobile robots  0.31 0.57 0.25 0.62 0.00 2  0.25 063 0.00 0.50

S 0.8

viroaioation. 0-39  0.50 0.40 0.25 | 0.00 0.25 2 o 000 0.30

siuation 9 49 0.56 0.30 0.30 0.00 0.30 0.80 2 0.00 0.30

awareness

umantraffic  0.31  0.25 0.31 0.37  0.07 0.50 0.30 ~ 0.08 2
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Table 1 : Document-Document Similarity Matrix Scores

Keyword Matching Weight

1 0.1818

Paper ID Query

115
847 0.1818 1

02222
02
Wl 0222 o2 D
o0
o

0.3333

0.2857
0.4000

53 0 0
84 0 0

Query | 0.3333 | 0.2857 | 0.4000

Table 2 : Document-Document Similarity Matrix Scores
(Using Our Semantic Weight)

Paper ID

847 553

Query

115

847 0.4346
1055 0.6853
3 0.3990 0.3944 0.4999
4 0.4334 0.3578 1

Query | 0.8231 | 0.6424 | 0.8290 | 0.7167 | 0.6959

1 0.6853

0.4551
1

0.4334

0.3425
0.3578

0.8231

0.6424
0.8290
0.7167

0.6959
1

(€]
o1

| 03333
KESE
04000
0 |
0 ]
oL
08231
| 06424 |
08290
| 07167 |
| 06959 |
I

[odsds o.cess [NGEGEAN
~ 1 oem [0S
DL osss oss 1 [ome
IEE oawo ossra oswe NN
ST ossu  oss osss (04S89
| Query | 06231 | 06424 | 08290 | 07167



Document #115

Document #1055

Document #847
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02 Semantic Similarity Search (semantic Similarity)

Czech

PID : 1506 United States
Selecting
Sgcr:qig(ltc PID : 553,847,1055
Netherlands
(Country) PID: 11

Australia

25%

~_ Sweden PID : 584,1706
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02 Semantic Search (Query and Answering )

Computer Science Research Area in
UK
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