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X#MJE&@ Knowledge Workers’' Challenges

Gathering knowledge relevant to a task or problem

* it may be distributed across different storage systems and
different media

Analysing the knowledge they have gathered and
making sense of it

Sharing knowledge with their colleagues
Keeping track of the process

* by being aware of what one is doing, what one needs to do

next, and what others are doing

What to search for, what analysis is needed and
who to share with

* depend on the task in hand and the current stage of the

process

Uren et al. 2007: X-Media Deliverable 4.1: Specification of Knowledge Sharing Systems




XC’ME@ﬂ@ An Example of Knowledge Management

jet engines are moving fowards complete serialisation
— every piece has a serial number (excepts nuts and bolts)
— the history of each part is recorded
e e.g. part robbed to engine

IMPORTANT ENGINE INFORMATION
POULAN/WEED EATER, DIVISION OF WCI
THIS ENGINE CONFORMS TO EMISSIONS

REGU S FOR ULGE ENGINES

1

REFER TO OWNER'S MANUAL FOR MAINTENANCE
SPECIFICATIONS AND ADJUSTMENTS.

= Date Code

© Rolls-Royce plc Day of the Year
Year of Production

(4 = Product Type
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‘X@ME@ﬂ@ Jet engine example

- ajet engine can produce ~1Gbyte of vibration
data per hour of flight;

— if iregularities are found, part of the data
can be stored

—reports can be written (event reports)
— pictures can be taken

image © Rolls-Royce plc
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XDME@ﬂ@ Jet engine example (3)

When engine is serviced (e.g. overhaul)
- financial information is produced.
—if problems are found,
* pictures are taken
ereports are written
*engine is tested

© Tabio Ciravegna, University of Sheffield

‘%@ME@Z]@ Jet engine example (4)

— Ifissue is recurring (or suspected so)
— an issue resolution group is established
— existing evidence is retfrieved
— further evidence is collected
— a learned lesson is generated
— same issues is investigated across

Document Type
AROC proforma
AROC results
Development
EHM data
Emails
'ONWING emails
Images

»3 Lab findings

Monitoring Requir

Presentations
Procedures
RCP

Risk Assessment

Solution Reports
Technical Reports
TS&O Reports
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)V [E[D)]/s\ Jet engine example (4)

* Lifecycle “folder” will easily sum up to several Terabytes

* Folder will contain highly interrelated information stored in
different media

-
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* Goal for Knowledge Management:

* Making information available independently from
» Data format (structured/unstructured)
* The archive

* Making it available for automatic processing

* Making it easily accessible and manageable despite its size )

© Tabio Ciravegna, University of Sheffield

The

o What do we know and what we do not

Sheffield.
L)

* As we know, there are known knowns
 that are things we know we know.

* We also know there are known unknowns;

* that is to say we know there are some things we do not
know.

* But there are also unknown unknowns

* the ones we don't know we don't know

Donald Rumsfeld

8 © Fabio Ciravegna, University of Sheffield
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* Information scattered in multiple repositories

* No one really knows which information is available and/or where
* There isn't a single access point to information

* Even a company-wide keyword searching facility is often
inexistent

+ 80-85% of a company’s knowledge is unstructured
* i.e. expressed in some forms of natural language or images/videos
* Information overload
« Growing archives
» Cost of storing very low
* Video and 2D/3D image storing a reality

© Fabio Ciravegna, University of Sheffield

a

a - Management of What Type of Knowledge?
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*Internal Knowledge (often on a *very large* Web
Intranet -- millions of pages)

n

* Need: capturing and sharing

* e.9. How to design a product

* Focused external knowledge (typically some Web sites)
* Need: capturing, understanding, digesting, trusting and sharing

« e.g. report of faults written by car garages

* External information (the Web)

* Need: capturing, understanding, contextualising, digesting,
trusting and sharing

* e.g. Information in Web pages

* e.g. pictures provided by citizens in an emergency scenario

10 © Fabio Giravegna, University of Sheffield




Ontology

‘‘‘‘‘‘‘‘‘‘‘

s sdsds sdsds sdsds sdsds sdsds dd dd

| sdsdssdsds sdlsds sdsds sdsds sdsds sdsds sdsds
|sdsds sdsds sds ds sdsds fd sdsds sdsds
|sdsds sdsds sdst ds sdsds sdsds sdsds
|sdsds sdsds sdsd sdsds df sdsds sdsds sdsds sdsds
|sdsds sdsds s isds sdsds sdsds sdsds sdsds

Ifd sdsds sdsd: s sdsds sdsds sdsds sdsds
sdsds sdsds sdsds sdsds sdsd sdsds df sdsds sdsds

Requirements for Knowledge Acquisition

e issues in knowledge acquisition:

e acquiring: what and what for?

© Fabio Ciravegna, University of Sheffield

The o
of Knowledge Acquisition
Sheffield.
v
* Collecting and aggregating * Approaches
multimedia knowledge to
make it available for

* At source: helping people
capturing knowledge when

* sharing and reuse produced

* From document * On legacy documents,
management to pictures, data:
knowledge

management . Anno’rohgn services

IPAS NP

e for integration

lsdeds edede sdsds sdsds sd is sdsds dd dd
| sdsdssdsds  sgsds sdsds sdsds sdsds sdsds sdsds
ds sdsds fd sdsds sdsds
5

508
Is sd
Is sdsds sdsds sdsds sdsds
sdsds sdsds sdsds sdsds sdsd sdsds df sdsds sdsds
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oo’ Requirements for KA: Cross media
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*Evidence is often dis’rribu’redvin different mediaq;

*Knowledge in one medium does not carry the
full evidence

Battery Exchange Program
iBook G4 and PowerBook
G4

Apple has determined that certain lithium-ion batteries
containing cells manufactured by Sony Corporation of
Japan pose a safety risk that may result in overheating
under rare circumstances. &
)| Model No.: A1061
The affected batteries were sold worldy

2003 through August 2006 forusewit,  tIS Case is no longer  : — {

notebook computers: 12-inch iBook G¢ . H ATCC ™
PowerBook G4 and 15-inch PowerBook Valld because we &
Apple is voluntarily recalling the affecq have introd uced ~

has initiated a worldwide exchange prc

eligible customers with a new replacen 1
charge. This program is being conduco‘. Servlce NOte 3445

with the U.S. Consumer Product Safety 4 A
(CPSC) and other international safety a. WhICh reqUWGS
Identifying your battery replacement of
Please use the chart below to identify ti Component

and serial numbers that apply to your i
PowerBook. If the first 5 digits of your t
serial number fall within the noted ran¢
replacement battery immediately. | —| g:
Ll

To view the model and serial numbers labeled on the TN
bottom of the battery, you must remove the battery from e [BK536)104T70A
the computer. The battery serial number is printed in I |

black or dark grey lettering beneath a barcode. See

photos below.

© Fabio Ciravegna, University of Sheffield

XDME@ﬂ@ Compound Documents & CM

Typical data objects (text, image, raw)

= Text formats: Word, Excel, PPT and PDF documents

* Images: Jpeg and Gif
* Raw data: Measurements stored in a RDBMS

* Cross-media: Compound documents: Word, PPTs and PDFs
containing both text and Jpeg images
« Portions semantically related |

to each other within the
same physical document

« Information contained in just
one modality is insufficient

« Cross-media knowledge
acquisition techniques
needed in order to capture
and manage all of the
explicit and implicit knowledge

© Tabio Ciravegna, University of Sheffield
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_ shops sellable $amount
sell 1 l
Has-price -
price

animals

I

wild Farm
pets animals animals

SW for Knowledge Acquisition

* user centred methodologies and tools for text and image annotation

e automatic methodologies and tools for text annotation

© Fabio Ciravegna, University of Sheffield
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Semanftic Web for Knowledge Acquisition
W)

* Aims:

«To acquire knowledge within and across media in a
rich, semantically-oriented way

« Qutcome of acquisition technologies is a semantic
representation of the content (conceptualisation)
to be used for knowledge management purposes

* Enrichment of multimedia documents with layers of
manually or automatically generated annotation is
the main medium of associating conceptualisations
to resources

© Fabio Ciravegna, University of Sheffield
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*3 main methods of annotating:

* Ontology-based annotations
* Free text annotations - Braindumps

e Document enrichment

Vitaveska Lanfranchi, Fabio Ciravegna and Daniela Petrelli: Semantic Web-based Document:

Editing and Browsing in AktiveDoc, 2nd European Semantic Web Conference, Crete, June 2005

© Fabio Ciravegna, University of Sheffield
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* Marking up contained information

* Portions of documents associated to objects in ontology

* Allows:
« Ontology-driven processing

« Services based on ontology will be able to use information

+ Ontomat/CREAM (Staab et al 2001)
+ Melita (Ciravegna et al. 2002)
« SemTag and Seeker (Dill et al. 2003)

* ...and many others...

© Fabio Ciravegna, University of Sheffield
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. g oot wild Farm
pets animals  a@nimals I
| |
hamsters :

© Fabio Ciravegna, University of Sheffield

The

o Input &Output
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« Input to the KA technologies
= Ontologies (MMO, domain ontology),

* Background knowledge (gazetteers, etc.)
= Normalised document representation

= Medium to extract for (text, images, data, videos,...)

« Qutput

= Evidence represented in terms of conceptual information

» Evidence used by other modules as background conceptual
knowledge, i.e. pre-existing knowledge

» Evidence in the form of uncertain output

20 © Fabio Ciravegna, University of Sheffield
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* Enables semi-automatic annotation across texts and
images

*The interface enables

* HTML editing

* Annotation of documents in RDF based on an OWL ontology
*Types of annotations

* Concepts / Relations
*SW: Annotation:

* Selection of concept/relation and highlighting of text is the
way in which annotation is performed

http://www.dcs.shef.ac.uk/~ajay/html/cresearch.html

21 © Fabio Ciravegna, University of Sheffield
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File Annotation Image RDF Mode Help

GG 00O IVIXm O\
~ N o |
—{ HTML | Image
3 B visitingEntity [0] g ‘ -
B INGperson [0] Home News Projects Technologies Publications People —

B INGposition [0]

1 1 : . .
. Text is selected and dropped into a concept in the ontology
o [4 1 visitedEntity [0]
Gizvenn (e N s
o]

M EDposition [0]

B EDgroup [0 Planet Archive KMi Reporter 30/10/02
M EDinstitution [0]
Planet Search
L M date (0] A team from the {EHCOMEHRITNS visited K1V this
® ! - Planet Submit morning as part of a general visit to the Open =
® W at_time L University. The group today were from the
5 B in_location - Medicne, Socily and Histary (MSH) Division -
| XML | the - The Division aims to foster understanding
of medicine and its role in society in the past,
Ont0|ogy panel present and future.
So who came?
Caroline Hurren is Head of Consultation and |
Education and is responsible for developing and Dernos by Peter Scott (tap) and
running a programme to inform, influence and Peter Whailey (bottomn).
support public engagement with science policy and
practice. PHiOMEna GIBOGNS is the Administration

Manager for the Medicine, Society & History
Division. Dr _ is responsible for the
History of Medicine and the Biomedical Ethics. This
means he looks after the History of Medicine Grants
Panel, the History of Medicine Wellcome Centre at

Docu ment panel and the Wellcome Units at Manchester and
—aword. Jane Hogg is Head of the Publishing Group.
The Group produces a range of publications
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Contextual Annotation of Images and Text
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Publications

¢ B visitingEntity [0]
B INGperson [0]
B INGposition [0]
W iNGgroup 0]
B INGinstitution (0]

¢ B visitedEntity [0]
B EDperson [2]
B EDposition [0]
W EDgroup [0]
B EDinstitution [0]

N date [0]

& M ElEiEH

® M at_time

® M in_location’

Annotation

Bstat| |G @O 2P0 @
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ojects Technologies People
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[martin Dzbor

|~

Martin Dzbor

Martin Dzbor
Simon Buckingham Shum

ision aims to foster understanding
: role in society in the past,

Head of Consultation and
ssponsible for developing and
me to inform, influence and
agement with science policy and
is the Administration
[edicine, Society & History
is responsible for the
£ and the Biomedical Ethics. This
&r the History of Medicine Grants
of Medicine Wellcome Centre at
< o= —ee e .. —c0me Units at Manchester and
Oxford. JaREH0gg is Head of the Publishing Group

The Group produces a range of publications
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Dernos by Peter Scott (top) and
Peter Whalley (bottorn).
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! ¥ Annotating across documents (CREAM, 2001)
Sheffield.
»J
Ontology .~ rdfs:range _‘
) - . -.\1
< Graduate  dfssubClassOf  rdfssubClassOf “'&ademlc Staff ]
. <_PhDStudent < Lecturer > g
p \
"http: /fwww.aifb uni-karls <swrcilecturer |
lrulm . de /WES/sha/fSieglzied" > rdf:sbout="http: //www. aifb uni
inmce>3iegfriad Handschun ~karlsruhe.de/WBS/sst/
Anno- fSteffen”>
tatlon "http: //www.aifd . uni-karlsruhe.de <~y .:nm:‘t,t_c-.ffc-.n Staab
/wBs/sse/fcStelfen"” /> </swroinanes
e I ;;‘::.ur:::!.mtun:‘»
|/ aar e DS tudents

Siegfried
Handschuh

Web
Page

Across documents Steffen Staab

It is not marking up part

of document

4]

Seruaex Wb,

Horatedge

Muagrare. Nobral Legas

Bt tp: /fwww. & ifh. uni ~kar Lerube . de/ WS/ sha il w
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- Annotation of compound documents for
documenting the overhaul of a jet engine

Fabio\Programs\/ =)
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Comment;

..........

mmmmmmmmmmm

ERTEEY S

sdsds d s sdsds sdsds sdsds
isds fd sdsds sdsds sdsds sdsds sdsds sdst

IPAS project www.3worlds.org

© Fabio Ciravegna,
University of Sheffield 25
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*SW relies on document annotation

» Current state of art often requires manual annotation

* Manual Annotation
* Very few people will annotate web pages by hand
* What if they did?

* Isn’'t the web based on hype?

* Do people really need to publish their girlfriend photose

26 © Fabio Giravegna, University of Sheffield
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), o Manual Annotation (1)

Sheffield.
L)

* Expensive/time consuming/difficult

+ Chicken-egg problem

« If it adds time to page editing, users will not do it unless there is really
something for them

» Usefulness and hype
* Inefficient and never ending

* Every new document needs to be annotated

* Difficult

- if two people annotate the same documents have 15-30/100
probabilities to annotate them differently

* Risk is that the same information is annotated differently
« Disagreement between annotators means data sparsity

* Information becomes difficult to refrieve

27 © Fabio Ciravegna, University of Sheffield
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Sheffield.
L)

*Tedious & Tiring
* Error prone
*Legacy with the past
» Ontologies are living objects, new version produced
* Which version of the ontology is used for annotatione
*Dispersed information

* Annotation largely unfeasible for large diverse repositories
* E.g. a Web site
» Department of CS of the University of Southampton: 1,600 pages

* How many relevant ontologies are there for that department?

28 © Fabio Giravegna, University of Sheffield
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*How many annotation schemas?e

* The Semantic Web is expected to be composed of

* [Many] small ontological components [Hendler 2001] will be
created, mainly related to different domain and applications

* University of Sheffield web site:
+ What ontology for annotation?
e Universities/Education, Research life, Scientific Papers,
* Sport, computer network organization....

¢ You name what...

29 © Fabio Ciravegna, University of Sheffield
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Sans Universit; .
o Annotafion for use...

)
*If annotation is to be chosen by author/owner

* Selection of Annotation Schema may reflect world model of
the creator, not of the user

* E.g. education is the main goal of the university, so the central Uni
will probably choose an ontology on Education

* Most of my time is actually devoted to research

* Most of my colleagues look for scientific information on our web
site

* To us, Uni’'s annotation would be largely unuseful

* Question:
* Who (and howl) is going to infroduce the annotation for us?

* Where is the annotation to be inserted?e

30 © Fabio Ciravegna, University of Sheffield




WASHINGTON, D.C. (October 5. 1999) -
today announced thatgZHBEERIES, former
Vice-President of E-Commerce _ I,
has joined the company's executive management team
as president.

@
-

Name Base

Near MatcLI'_] in Index Disambiguation J

In documents
T-Resx

milcar

Automating Annotation

31
© Fabio Ciravegna, University of Sheffield
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* Automatic annotation

* To help manual annotation OR to replace human annotators

* (e.g. onlegacy data)

(. Text: A - Images:
 Entity Extraction « Semantically driven Image analysis
) ) using ontologies, for refrieval and
* Table Fields Exfraction annotation
* Relation Extraction + Image classification/clustering with
. Event Extraction respect to the dominant visual frends
. J
* Data:

« Similarity of Data Instances
* Functions and relation

* Finding patterns and (ir-)regularities in
data

32 © Fabio Ciravegna, University of Sheffield
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* Tasks:

* Recognition and classification of entities, e.g. references to
conceptsin document

* E.g. people’s names, companies, locations, etc.
* Unigque identification of instances (URI assignment)

* Including disambiguation
* Michael Jordan as basketball player Vs lawyer

* London UK Vs London USA

* Integration with other sources

* E.g. positioning on a map

*This step is generally called Named Entity
Recognition

33 © Fabio Ciravegna, University of Sheffield

The

Tradifional approach fo NER
w)

Sheffield.

* Two steps:

* Training phase
* Input: annotated set of representative documents

» Qutput: trained system
+ At runtime
* One-by-one document analysis
* Expected accuracy:
* 80-95% (free texts)

* Web documents tend to require additional processing to get
equivalent results (but do-able to some extent)

* Medium Scale: up to hundreds of thousands of
documents

34 © Fabio Giravegna, University of Sheffield
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*For large scale (some hundred millions pages)
smarter infrastructure is needed

» Search engine-like indexing infrastructure
* Faster processing (less processing)

* TWO CQOses:

* Recognition of known terms (and their variations)

» See also information integration

 Discovery of new names

35 © Fabio Ciravegna, University of Sheffield
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oo Large Scale NER: Indexing
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Distributed Index Archive
(keywords)

36
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Disambiguation 2

Name Base Near Match in Index Archive In documents

S. Dill, N. Eiron, et al: SemTag and Seeker: Bootstrapping the semantic web via
automated semantic annotation. WWW’03

37 © Fabio Ciravegna, University of Sheffield

The

5], Jnersiy Discovery of New Names

27 Sheffield.
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* Modified Indexing of documents to recognise
potential names

* Traditional NER

* On the window of words (not the whole doclll)

» Fast and effective
* Web specific strategies

* To identify names without context

38 © Fabio Giravegna, University of Sheffield
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*NER is one example of term recognition

* More useful in technical domains is terminology
recognition
* The task of assigning a URI to a technical description

* i.e. mapping a natural language description to the official
company ontology

Official
Parts List

Extracted
Terms matched to
Part Numbers

Extracted Terms )——>i Terminology
i Recognizer

39 © Fabio Ciravegna, University of Sheffield
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*Possible approaches
* Linguistic approaches
* Based on linguistic analysis of terms (Gaizauskas et al 2003)
« Statistical approaches
* Based on frequency analysis and detection
* Other approaches

+ Distance metrics based (Butters 2007)

Extracted
Terms matched to
Part Numbers

Efl‘_g?rc:l‘;d —: String Distance ‘——>!  Noise Filter /
E Metrlcs ; "sasssssssssssssssssssssssssssssssnsmsd

....................................... 40

Official
Parts List

© Fabio Ciravegna, University of Sheffield
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*Not just NER but also relation among elements in a
document

* More complex task

* Requires some reasoning to bridge the complexity of events
to the ontology structure

* Imprecision in extraction
* Information non matching the ontology schema
*This is where |IE has hit a performance ceiling

* 60/70 Precision/Recall ratio since 1998

4“1 © Fabio Ciravegna, University of Sheffield

The

£ Doiversity Table Field Extraction
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* Tables are an essential part of many documents

* Most information is represented in tables

* Tables can be represented as forms to fill
« Semantics is fixed
» Wrapper writing or wrapper induction (Kushmerick 1997)
* Tables can be created ad hoc in documents (e.g. Word
docs)
« Semantics is unclear

« Sometimes documents are created as part of a workflow, therefore they
tend to be created using common models

* e.g. by re-using the previously generated document

* hence tables evolve, but still semantics can be traced

42 © Fabio Giravegna, University of Sheffield




The
University

Oof
Sheffield.

An Example of Automatic |E

!J Event Report
E has_url
!] has_Author
!] has_Location
E has_Event_Date
g has_Document_Title
!l Engine
E has_Eng_SNumber
!J Part Installed
E has_PNumber
!] has_SNumber
!] has_Description
!J Part Removed
E has_PNumber
!] has_SNumber
!] has_Description

m  Automatic extraction of

information from event report

a

18,000 documents analysed

Metadata generated according

to a simple ontology

Automatic extraction of
metadata and indexing of

documents

@
http://www.3worlds.org/ © Fabio Ciravegn, .
University of Shefficld 43
The
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of Types of tables in Event Reports
Sheffield.
module/accessory details
item part number s/n removed s/ installed
p39-401revf 04-0721257 04-1012229
tsnfcsn: 268/106 tsnfesn:0/0 1=
Part numbers sin removed . n/c(:jr-ogg ;,'2153 p I
04-0721257 tsnfcsn: 2687106 off s/n installed 04-1012229 1
04-1012229 tsnfesn:0/0 on N tsnfcsn:0/0
PartsiComponents Removed or Installed (If Anv)
Part Number / Hours / Destiny
On/Off Serial Number Part Description Cycles Qty  Disposit|
Iutalled  FK30840 11129 TSN 1
TO $B72-C629) 1954
RGG12340
Dutalled  FK21221 11652 TSN 1
EC092 219
Dutalld  FK30840 11129 TSN 1
1954
RGG12501
Dstaled  FK30840 11129 TSN 1
1954
RGG12208
Dutalled  FK30840 11129 TSN 1
1954
RGG12391
N @
- Ipas
© Fabio Ci . .
ablo 1Iavegna,
i

University of Sheffield
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- AktiveMedia to annotate texts

« TRex system (Jiria et al. 2006) to train and extract
- http://tyne.shef.ac.uk/t-rex/

* |[E captures most of the information in tables
+ 99% of the information captured (recall=99)

+ 98% of proposed information is correct (precision=98)

POS ACT CORR |WRONG| MISSED | PREC REC F1
airport 120 120 120 0 0 100 100 100
has_airframe_cycles 104 104 104 0 0 100 100 100
has_airframe_hours 104 104 104 0 0 100 100 100
has_author 120 120 120 0 0 100 100 100
has_engine_serial_number 120 120 120 0 0 100 100 100
has_engine_type 120 120 120 0 0 100 100 100
has_event_date 120 120 120 0 0 100 100 100
has_event_report_no 356 358 356 2 0 99 100 100
has_part_description_installed 120 113 111 2 9 98 93 95
has_part_description_removed 120 133 120 13 0 90 100 95
has_part_number_installed 120 113 111 2 9 98 93 95
has_part_number_removed 120 133 119 14 1 89 99 94
TOTAL 1644 1658 1625 33 19 98 99 98
(
© Fabio Ciravegna,
University of Sheffield 45

\ < CooperatesNiE > /

Ontology rdfs domain \_» __,/' rofs.range
e
Gaduate ‘7:“-‘:‘:1,:{_’2:;3 s30Cass0 CRzademic St

v g
ndfs sn.bClnss&\\ ~ “rdfs:subClassOf
PhDStudent _ Lecturer > 4

Information Integration

© Fabio Ciravegna, University of Sheffield
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Information Integration
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* Facts from different sources need to be integrated

* To connect information/knowledge across docs
* Assign unique URI
* To solve discrepancies and ambiguities
 Steps
* Unigue instance identification (for entities)

* Record linkage (for events)

* Information Integration strategies

» Generic

* Distance metrics

e Statistical matching
(Chapman 2004)

* Application specific
* Using Web bias * Rules

47 © Fabio Ciravegna, University of Sheffield
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Armadillo: Historical Data Mining

o

I. . )i Arts & Humanities
A Research Council

The Marine Society
Registers

The Westminster
Historical Database

Prerogative Court of

The Proceedings of

Eighteenth Century
Fire Insurance
Policies

48

Canterbury Wills the Old Bailey AHDS Deposits e
PROCEEDIN
KING's Commiffion of the ¥
St. Martin’s Collage image
Settlement Exams databse of London
Index Guildhall Library
WESTCAT

Metropolitan
London in the 1690s
IHR

Selected Criminal
Records
PRO

House of Lords
Journals
BOPCRIS

John Strype’s
“Survey...”

http://www.hrionline.ac.uk/armadillo/

© Fabio Ciravegna, University of Sheffield




The

piersity Information Integration

Sheffield.
wJ)

Armadillo: Historical Data Mining

Resource: Collection

Resource: Collection h N
Public Record Office

Old Bailey Proceedings Online

Social Agent: Social Agent
Person Person
Name: John Alexander McKenzie Name: Alexander McKenzie

Social Agent Role: Employment Social Agent Role: Employment
Apprentice Apprentice

Location: Region Location: Region
Street Street
Name: Castle Street Name: Old Castle Street

Resource: Collection
John Rocque’s Survey of London
1

I‘i Arts & Humanities
Research Council
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* Large scale?¢

+ Ontologies:
* large ontologies (up to 10k) with simple tasks (SemTag and Seeker, Kim)

* small/medium scale (up to 100) with more complex tasks
» KB: large scale

* Portability: most technology difficult to port without experts
(Armadillo, KIM)

» User input well exploited in human-centred acquisition (e.g. Melita,
AktiveMedia)

» Cross-Media: exploited in user centred annotation (e.g.
AktiveMedia)

* Background Knowledge
+ Used in AktiveMedia, KIM, SemTag and Armadillo to some extent
* Uncertainty: some use in Armadillo
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Knowledge Sharing and Reuse

e issues in knowledge sharing

* approaches and novel methods to searching, sharing
and reuse knowledge

© Fabio Ciravegna, University of Sheffield
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*Ontology based annotation enables

» Searching using ontologies

« Searching metadata rather than text

* Connection of information across documents, media and
archives

* Retrieving information independently from the store/media
* Reasoning on knowledge

* Making implicit explicit
* Workflow support

» Supporting user actions rather than single searches

52 © Fabio Ciravegna, University of Sheffield
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—_— - EE— . — Ranking

Ontol Triple store Annotated
N1oIogY (annotations) Documents 1
Ranked
Documents
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+ An Experiment on Jet Engine Event Reports

- 21 topics of search, e.g.
+ "How many events were caused during maintenance in 2003¢”

"What events were caused during maintenance in 2003 due to
control unitse”

- ‘Find al | the events associated with damage to acous- tic liners fol
lowing bird strike”

- How many topics can we model with Information
Extraction?

+ 21 topics/ 14 topics partially or not covered by IE-based
annotations
+ given size of corpus there is no way that manual annotations are added

IPAS

© Fabio Ciravegna,
University of Sheffield 54
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- 85% of documents in the first 20 hits are relevant
« Compare with keywords: 56%

* 40% of relevant documents are in the first 2
pages
« Compare with keywords: 57%

- Ontology matching implies
- Reading a limited amount of irrelevant documents
* Risking missing many documents
- It is possible to count the events

IPAS

© Fabio Ciravegna,
University of Sheffield 55

The

ey Hybrid Search (keywords+ontology)

Sheffield.

* Mixes keyword and ontology based search

+ Ontology based search

- Traditional keyword search

- Keyword in contest of ontology-based annotations

- Potential queries:
- Return all documents where the word fuel is mentioned

+ Return all documents where the affected part description
includes the word fuel affected parts is concept in ontology

+ Return all documents where the affected part description is
similar to “fuel duct”

+ Return all documents where the affected part description is
equal to “fuel duct” (URI=XXXXX)

IPAS

Vitaveska Lanfranchi, Ravish Bhagdev, Sam Chapman, Fabio Ciravegna, Daniela Petrelli: Extracting and Searching Knowledge for the

Aerospace Industry, in Proc. of 1st European Semantic Technology Conference, Vienna, May 2007
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Indices

=> Crawler —

Triple store Ranked

. Documents
pages \ (annotations)
t @ (©Wine regions
©- () United States region &

©= (€ Halian region &
@ (©French region A
(€ Alsace region®
© Beaujolais regionA
9 (©Bordeaux region &

Annotator PR fmre Ontology

(€ auteme region
(€15t Emillion region
@ (EiBourgogne region*
Cotes dOr region
(©)Meursaultregion A
(€ Cates Chalonnaise region
© () Loire region *
© (@) Australian reion A
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Keyword
querying

@ Event Report
# Report Number
© Author
@ File Location

V@ Referred Service Event
¥ Service Event

f |
#0ate
Keyword Search: | corrgsior| -

V8 Affected Engine

THEaRs And match the following: .
§Type I d
*  Serial Number Serial Number: | 832 n IC eS
V@ Location H
gl Merging +

© Location Code

Ranking

@ Airframe Hours

hirframe Cycles
V8 Part Installed

Triple store

¥4 Component
© Part Number

@ Serial Number

Ranked
Documents

@ Description
V@ Part Removed
76 component 125 descrition
@ Part Number
@ Serial Number

© Description

Triple Store
Querying Documents

@
IPAS
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- Accuracy of Ontology-based searching available
- When metadata covers information

- Expressiveness of Keyword querying is available
- For all other cases

- Keyword-in-context available
- Keyword matching available for matching concepts
names
- e.g. match “fuel” in the description of the removed parts
+ Uses provenance of annotations
- Portion of document annotated with concepts are stored in 3store

- Keyword matching applied only on the relevant strings
+ e.g. "fuel” is matched only on snippets of texts annotated as removed parts

IPAS

© Fabio Ciravegna, )
University of Sheffield 59
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+ 83% of documents in the first 20 hits are relevant
- K:56% 0O:85%
- 85% of relevant documents are in the first 2 pages
- K:57% O:47%
* F(1)=84%
- K:57% O:54%
 Hybrid Search implies
* Reading a limited amount of irrelevant documents
- Being able to retrieve easily a very large part of documents

© Fabio Ciravegna,
University of Sheffield 60
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- Enables

- Flexible access fo metadata and
legacy documents via Hybrid Search

- Users can choose their own search
strategy

- Enables quantification of events via
graphs
+ Supported by
- Keyword indexing

- Automatic generation of metadata
via [E (via TRex)

+ User-centred semi-automatic
annotation (via aktiveMedia)

+ Currently in Beta test by hundreds of
Rolls Royce engineers

© Fabio Ciravegna,
University of Sheffield
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- Results are displayed as a list

- User can click on a document and open it in the

lower frame

- The document will be enriched by annotations

with atfached services

* Multiple documents can be opened in a tab

interface

© Fabio Ciravegna,
University of Sheffield
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Query results

Event Report
@ Event Report
@ Report Number
@ Author
@ File Location
¥ ® Referred Service Event
¥ @ Service Event

® Date
¥ Affected Engine
V@ Engine
@ Type

@ Serial Number

V@ Location
V@ Airport
@ Location Code
® Airframe Hours
© Airframe Cycles
V@ Part Installed
¥ Component
@ Part Number

® Serial Number

® Description
V@& Part Removed
¥ @ Component
@ Part Number

@ serial Number

@ Description
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Graph

Keywords: carrosion
Ontology: (has_serial_number = 892) AND (4

-part2_240400ER_RMR.htm
|_030100ER.htm
_130401ER_RMR.htm

. Gearbox Drive Housing Figure 8 - Corrosion on the HP ...
. stators also exhibited light surface corrosion. 3
Level ...

MODULE 33/FM39809

... the attrition lining replaced. Corrosion was removed from the ...
... the FMU revealed significant internal corrosion. In view of ...
. Coul), Self Locking Nut Hole C bevond the repair ...

30100ER htm | Close

Event Report No. SIA /703 Prepared By:_ Originated/Revised on: 12 Novembk{.Annotation

Event Report Data [Emmiell e B
FSO

. Boeing 777-300

WB612 LN184

Event Date: 09-Nov-01 Engine S/N: 51127 Flight Regime: Hazard Type:

Aircraft Regn:  9V-SYB Installed Posn:  Right Location: 8 No Hazard

Airframe Hours: 55l Engine TSN/CSN: | TSN Event Type: Non-Operational -

as e o e -+ werieere e - s e i (™
£l 1) | [l

~—— IPAS
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* Document annotation can be performed at different levels

» Ontology-based, braindump, document enrichment

* Annotation unlikely to be performed manually on a large scale
except for limited cases (e.g. FoaF)

+ Automation can be applied successfully for helping annotating

* We have seen:

+ User centred automated ontology-based annotation

 For trusted self contained documents (e.g. KM)

« Automatic document Enrichment

+ Melita/Magpie/AktiveDoc

« Unsupervised large scale annotation

 For distributed large scale environments (e.g. the Web)

+ SemTag&Seeker, Armadillo

65
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* Multidisciplinary research for
automation

* NLP has strong role, but
complemented with other
disciplines

* SE, ML, Il, SWS, HCI
* Annotation

» Beyond the division between
user centred and unsupervised

« Strong HCl strategies

* Validation of results across
documents

¢ How can you validate 2M

friples produced by large
scale annotation?

66

Future Work & Challenges
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* Information extraction models
* Beyond simple IE models

* Towards fully fledged adaptive
IE systems

* Maintaining flexibility
e Information Integration

* Towards complex trainable
strategies for integration

* Combination of evidence
e Of sources
e Of extractors

© Fabio Ciravegna, University of Sheffield
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* How modelling uncertainty?
* Knowledge is dynamic. How do you model that?
« HCI

* Information presentation (document annotation)
* Intrusivity:
* How to avoid annoying users with too many annotations
* Trust

* Who do users trust2

* Tracing preferred sources

* Where does the information come from?2
» Scalability
« Large scale indexing systems

* Millions of pages (not billions!)

67 © Fabio Ciravegna, University of Sheffield
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* Knowledge Management is moving towards large scale

« Initially expected around 2010 now already happening

* The Semantic WEB offers potentially key technologies to the
development of future KM

 More Web than Semantics, but:

+ A little semantics goes a long way (J. Hendler)

* The potential must be exploited addressing real world
requirements

» Rather than in principle Al-oriented requirements (e.g. closed world, small
scale, etfc.)

« Strong application pull can be obtained

» Do not sell slogans, sell ideas and applications!

[d Rolls-Royce K@ . NEEEEA...
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*These technologies allow easy collection of *very*
large amount of information/knowledge

* Are we:
* Preparing for a better Web/better world?e
* Preparing for a world with no privacy@
* Big brother
* Spam
* |dentity theft

* Just adding hay to the haystack while searching for a
needle?

» Drowning in triples while trying to avoid drowning in textse
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* Contact Information

web intelligence technologies lab

fabio ciravegna

» www.dcs.shef.ac.uk/~fabio

» fabio@dcs.shef.ac.uk

* Intelligent Web Technologies Lab

* http://nlp.shef.ac.uk/wig/

* NLP Sheffield
 hitp://nlp.shef.ac.uk/

* University of Sheffield

* - [ he iil 11
." | Achievement : '
of i

« www.shef.ac.uk

. | Excellence.
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