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Introduction

= Context of this work
o elLearning

PlaNet-ET
o Infrastructure PlaNet-ET

= What is PlaNet-ET
o  Online eLearning — portal [ http://planet-et.at/ ]
o HyperWave Information Server

m  courses
m  chunks (learning objects)

=» structured content + metadata (attributes of objects, LOM)

= Relevance of XML representation
o  Extract XML documents from HIS
=>» independent search engine
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Representation

XSLT transformation - general schema

Consists of 3 main elements

o DOC

o SEC

o FRA (smallest retrievable unit)

Each Element
o Metadata - block
o Content - block

Pros

o no mixed-content nodes (txt + structure)

o  Semantic relativism (sec=ssl1=ss2=ss3, p=pl=ip=ilrj)
o Efficient storage & retrieval
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Representation

Example

book

editor title body

]—‘—\C—Tjﬁ == |

TXT |
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Representation

Example

1 Doc 36

2 Sec 5 6 Fra 7 8 Sec 25 26 Sec 31 32 Sec 35
aE—— J [ = aEE———
| | | ] — —
3 Fra 4 9 Fra 10 11 Sec 18 19 Sec 24 |—27 Fra 28| 433 Fra 34
I 29 Fra 30
I 112 Fra 13| {20 Fra 21 I
14 Fra 15| “422 Fra 23
I — 16 Fra 17 I
G . ] L ] G G r ]
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Representation

Example

Hassler Marcus
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Storage

Based on Grust’s work

[T. Grust, Accelerating XPath location steps, ACM SIGMOD 2002, pp. 109--120]

preorder and postorder

docID pre post | parentlD tag path docID pre cdata
1 1 36 0 DOC |/DOC 1 3 In this Paper we describe the ...
1 2 5 1 SEC |/DOC/SEC 1 6 In Sec. 1 the architecture is ...
1 3 4 2 FRA |/DOC/SEC/FRA 1 9 In our approach we distinguish ...
1 6 7 1 FRA |/DOC/FRA
1 8 25 1 SEC |/DOC/SEC
1 9 10 8 FRA |/DOC/SEC/FRA
1 11 18 3 FRA |/DOC/SEC/SEC doclD pre sec=title sec=author
1 12 13 11 FRA [/DOC/SEC/SEC/IFRA 1 2 Abstract R. Smith
1 14 15 11 FRA [/DOC/SEC/SEC/FRA 1 8 Introduction J. Alf
1 11 Architecture NULL
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Indexing

Content only in leaf nodes (FRA element)
Representation: term-frequency vector

NLP
natural — Tokenizer | > Tagger -»| Term extractor
language text ]
Term frequency Eilter | Stemmer
vector calculator

Pros:
o Dynamic granularity (dyn. TS + dyn. IDF)

o Dynamic document environment
add, remove, re-index = on-the-fly
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Retrieval

= Term weighting (VSM)

o Context of a node:
= all nodes in the same path
e.g., /b0C, /DOC/SEC/SEC

TS <):| Dl Dz L B B Dn

s, (5 .
TS@@@)CTWGS@é % @G@Gﬁ
s, @ COOOOD COOG COO

o Dynamic term space & idf calculation
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Retrieval

= Query Interface for SDR

{::F IMEX Query I g::? Keyword Query ii G ML Queryi

aeneral Settings

Topic |

Query bvpe; |INEX v| Lanquage: | english vl
-INE® Query ~Examples
| DO UMENT[metal, , documentiMeta, bitle like “%edigital libraries%t"] | Bissist 01 ¢ r~5se0)
| JISECTION about,, "information retrievaly] \ | Bssi 02 {~50 sec)
\ \ | Bssist 03 (55 sec)
\ \
| Assisk

|
No. 265 |

fissist

\ \
Maxirnurn resulks ﬁ 1500 |
Minimurn similarity () {:} ||:| | ?
T I R I i Lo
o T 75 100
Generality (%) {:} |20 | L J \
| 1L | ! —
0] s 100
i m!
Content imporkance (%) {:} |30 | | o v | i : /I
1] i =l - 100
Result bype {:} (&) unFocussed
() Farussed

[ oK H Reset ][ Cancel
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Retrieval

Result Computation
o Metadata similarity
o Content similarity

> Combined to calculate RSV
rsv = contSim * ci + metaSim * (1-ci)

User-defined Granularity
sim,, = sim,4 * of + sim_, * (1—gf)

Result element: (doclD, pre,post,simMeta,simCont)

Result filtering (Focused task)
o exploit preorder and postorder
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Retrieval

FOCUS @ Alps-Adria University Klagenfurt M=1E3

£ Query Result Yiewer #2  ADOCUMENT]meta(. ,documentMeta.title like //SECTION[about(. ,"information retrieval®)] |Z||E|E|

Result

Query Results  Time

NDOCUMENTmetat, , docurmentMeta title like 'Sedigital librariess"]
HNSECTION[about(,, "information retrieval"y] 109 28329 ms

ID:0 VYecType:static Type:kwd Lang: english  MaxRes: 1500 ResType: GenFac:0.Z2 ContImp: 0.3 MinSim: 0.0

Diocument Elernent 1l sim Csim R = IDyPrefPost Preview

0.2 0.3002 | 0,2328 ID: 1861
File: /rootf¥MLSearch_cFaf, fxmlfcof1998) _ri093.xml  Path: Pre: 2

Title: Content-Based Retrieval in Digital Libraries DOCUMENT/SECTION Post: 7
Title:

Subdocwment search and indexing

Likbraries index entire documents,

ID: 1861
File: rootfxMLSearch_chg). fxmlfcof1993) 1093, xml  Path: Pre: 41 not sections or passages within.

Title: Content-Based Retrieval in Digital Libraries DOCUMENT 'SECTION]SEC Post: 50 Ut Rl nformation retrisval

[TICN there iz significant work on

o ID: 4153 i _ i i i i
File: frootfxMLSearch_chgf. fxmlfex/1998) »3003.xml  Path: Pre: o5 finer—grain indexing, which should

Title: The role of AL in digital libraries DOCUMENT/SECTIOMSEC Post: o5 ke a natural part of a digital
TIOM library to provide higher-fidelity

1D: 1861 information access.
File: [rootfxMLSearch_cfgf. . fxmlfcof 1993 _r1095.xml Path: Pre: 34

Title: Content-Based Retrieval in Digikal Libraries DO IMERMT [SECTION Past: 57
Title: WIDED RETRIEWAL

ID: 10719
File: [rootfxMLSearch_cfay. . fxmlftpf1996) 0769, xml Path: Pre: &

Title: Introduckion ko the Special Section on Digital DO IMERMT [SECTION Posk: 43
Libraries: Representation and Retrieval Title: PAPERS TN THIS

. ID: 1861
File: /rootf¥MLSearch_cFaf, fxmlfcof1998) _ri093.xml  Path: Pre: 5

Title: Content-Based Retrieval in Digital Libraries DOCUMENT/SECTION Post: 17
Title: OBEJECT RETRIEYAL

Yigwing results 0 - 19 Mext 20 resulks Yiew document




Retrieval

* FOCUS @ Alps-Adria University Klagenfurt

Document - frootZXMLSearch_ctgl..banliex/1996/ x3008.xml

Docurnent

DO The rale of AT in digikal ibraries
[#-5E: Infarmation agents: A new chal
: The digital library as a communit
: Digital librarians: bewand the dic
: The digital reference librarian
1 The digital acquisition librarian
1 Beyond traditianal library Functi
SoFRA bexd
R.A: text

SoFRA bexk
SEC: More sophisticated informal
SEC: On-demand document surn
SEC: Multidocument summarizatic
SEC: Multimedia search and inde;
SEC: Access ta live or near-live in
SEC: Active information sources
SEC: Svmbiotic human-machineg g
SEC: Information on kap, anywhe
SEC: The universal library
[#-5EC: References
$-5EC: APPENDIY -- Interesting URLs
EiZ: APPEMDI= -- Coming in &ugusk
[#-5EC: Curricula vitae

) Element Meta Info

InternallD: 4153 Preorder: 95 Postorder: 95
Title: subdocument search and indexing  Type:
Sourcepath: farticle[1]/bdw[1]isec[a]fss1[1]

Type

Subdocument search and indexing

Likhraries index entire documents,
within. Howewver,

work on finer-grain indexing,

digital library to provide higher-fidelity information access.

ib-linformation retrie

not Sections or passages

which should be a natural part of a

Bl there is significant

4

Sub-Element Info

SECTIONS (1)
sections (0}
subsections {13
subsubsections (0}
subsubsubsections (0)

FRAGMENTS (1)
kexks (1)
ket lisks (03
figures {0}
tables ()
Farrmulas (0}
codes (0}
definitions [0}
theorems (1)
proofs (0}
references {0}

1
|

——————

| D |

1
1
|

1
|
|
|

1

1

I===-==="
I======"

L
| D |

L
| D |

L
I===-==="

——————
P —————
| EE R P —
——————
——————

| |

| D |
I===-==="

Similarity
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First Results

Used collection v1.4 (12107 docs)

O

missing 4712 docs from v1.8 (16819 docs)

XML transformation (XSLT)

O
Top

O

O

Diffi
o
o

Hassler Marcus

~ 0,42 % errors (51 docs) - manually fixed
Ic transformation

exchange element/path names
e.g., /article = /DOC

map conditions for metadata
e.g., about(.//atl,”information retrieval™) =
meta(/DOC, title like “%information retrieval%”)
culties:
Some topics (215, 231, 241) contain “and”, “in”, “for”, “+”, ...
Path mapping:
/article = /DOC
/article/bdy = /DOC
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nHCG

Irst Results

CO.Thorough

ncKXG {overlap=off,strict)

T T T T T T T T 8.18

8.16

B8.14

8,12

6.68

effort=-precision

8,86

,_,—’—J_, 8.84

E 8.82
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EP/GR {overlap=off ,strict}

h
(A==
‘.‘_r_?
a 8.1 a.2 a.3 8.4 8.5 a.6 8.7 8.8 a.9
gain-recall
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nHCG

First Results

COS.Thorough

ncKG {overlap=off,strict}

EP/GR {overlap=off ,strict}

T T 8.12 T T T T T T T T

8.88

8.686

effort=-precision

T 8.84

1 e.e2

Hassler Marcus

6.8 8.9 1 a 8.1 0.2 0.3 0.4 0.5 0.6 8.7 8.8

gain-recall
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nxCG

Irst Results

SSCAS

ncKG {overlap=off,strict)

effort=-precision

Hassler Marcus

Searching XML Documents - Preliminary Work

8,35

8.25

8,15

6.685

EP/GR {overlap=off ,strict}

8.5
gain-recall

a.6

8.7
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First Progress

Metric: nRnxCG Overlap: off Quantisation: strict
Topic: ALL

1,00 -
SSCAS o
0,90 1
0,85 1
0,80 -
0,75 1
0.70 1
0,85 -
0,80 1
0,55 1
0,50 1
0,45 1
0,40 1
0,35 1
0,30 1
0,25
0,20 1
0,15
0.10
0,05 1

normalised Cumulated Gain

E—

0,00 - r : : : . r : : : 1
0.0 0,1 0.2 03 0.4 05 0.5 o7 [R=] (=] 1,0

Fank as %

|. p21_old_sscas Metric: nRnxCGoffstrict B p21_new_sscas Metric: nRnxCGoffstrict
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First Progress

Metric: nRnxCG Overlap: off Quantisation: strict
Topic: ALL

1,00 -
s SSCAS = ==
0,90 -
0,25 -
0.20 -
0,75 1 inex’07
0,70 -
05 - inex 06
0,60 -
0,55 -
0.50 -
0.45

0,40

0,35 M
0,30 J
0,25

0,20 -
0,15 -
0,10 -
0,05 -

0,00 : : : : : : : : : -
0.0 0.1 0.2 0.3 0.4 0.5 0.8 07 0.8 0.8 1.0

Rankas %

normalised Cumulated Gain

|. p21_old_sscas Metric: nRnxCGoffstrict | p21_new_sscas Metric: nRnxCGoffstrict
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Conclusion

Independent system architecture

Dynamic aspects

o Term frequency propagation

o Term space

o Idf calculation

Initial experiments

o Only 3 runs (CO.Thorough, COS.Thorough, SSCAS)
o  Not too bad results (SSCAS)

Further work

o Adapt INEX corpus 1.8

o Improve metadata typing and matching

o Include multi-term index (e.g., information retrieval)
o  Complete Evaluation
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