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. Big data needs a combined approach/effort
BTraditional metadata
BCommunitygenerated metadata/knowledge

BDerived metadata machinelearning and
semantiaeasoning

. 3 Case studies
Bsensor data streams;

Btextual data
B3D data

. Commonalities/issues
. Ruture researchchallenges



Big DataCuration

O
® 6 & o o _ .
e o0 0 0 O o @ » &
® © 6 o o =@ =0 =0=0 ®
o.o‘o.o.o. o @ 6 & .« %% 0
olele’e%e’ =0 =0=0 —» O e e © ®
® @ 0 0 o —e=0 — 00 .OQ.Q ‘.
e e 0 0 o
Data at Rest Data in Motion Data in Many Data in Doubt
Forms
Uncertainty due to
Terabytes to Streaming data, Structured, data inconsistency
exabytes of existing milliseconds to unstructured, text, & incompleteness,
data to process seconds to respond multimedia ambiguities, latency,
deception, model
approximations

<http:/MWww.datasciencecentral.com/profiles/blogs/dateacity>
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Goalsd high quality data/metadatagcurate finggrained, semantic metadata
detailed provenance.
Institutional metadata
B Dublin Core dwon 6t scal e, too fl at, toc
Current big data indexing
B Too much data
B Limited quality control
B Nosemantic®candt I ntegrate or answer
Machinelearningd fast feature extraction but requires training corpus
Semantignferencing rulesbased approac only works in some domains
Move towards communitgriven data/knowledgeuration
B Quality control
B Annotationd using more relevant termsanswers users queries
B Definepatterns, rules
For a given domain, what is the optimum combination?
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. Eco-Informatics

BSAAR T Semantic Annotation &
Activity Recognition

. Blo-informatics
BSkeletome

- Digital Humanities
B3DSA for Cultural Heritage




Curation of AnimalAccelerometry @
Data

AAnIMatattached accelerometers
monitor animal movement anidehavior

ATri-axial datastreams

Largevolumesof complex data
Lack of visualization, analysis tools and sladbty
Lack of patterndentificationand tagging services

A Hee-rangingwild animabehavior
Lack of ground trutihdata
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Endangered Species Feral Pests Production livestock



User DrivenRequirements

Step 1 = <:>
Upload
data
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recognition

running walking resting  walking running | feeding: walking

Step 3 d Analysis and Visualization

Hours of Day

Walking, Running, |:> Animal Health

Resting, Sleeping, Feeding ¥ Energy Consumption
Food/Water Requirements ™
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Objectives
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AWeb-basedsemantic annotation and activity
recognition system to enable biologists to
Share triaxial accelerometer data
Visualize and analyze-tixial accelerometer data
Share expert knowledge

Help scientists understand the movement and
behavior of animals

Use surrogates/domestic animéss video) totrain
classifiel®> automatically tag rarevild, feralanimals




View, Select
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User Interface Tagging pe e

AUSTRALIA

2) SARFS Application - Mozilla

File Edit View History Bookmarks Tools Help
[#]sARFS Application | + ‘
\ (' L | | @ seas.metadata.net/sarfs/sarfs. jsp?id = 133732203072 1&spedes =dog&animalld =germanPointer 18sfileName =germanPointer Test. cov&vfileName =germanPointerTest. ogy Eg ¢ | |! ¥ Yahoo
(] Most Visited | | Getting Started |5 Latest Headines IR e FEaEE
Annotation Training Description
A @ Refresh op New [ Delete Q Server 9 Help
Annotation List ¢ | Create a New Annotation >
~
X Axis  Aegs = B :mnomhcns New ~
zoom out Creator: “Juana”
M Z Axis = restor: uana Creator
Involved Actor: http:/fseas. metadata.netfsarfefontology/An P
< > (D) Created At: FriMay 18 2012 17:18:47 GMT+1000 L
Y m Performed At: Mon Feb 06 2012 13:46:47 GMT +1000 Segment Selection
Performed End At: Mon Feb 06 2012 18:47:29 GMT+1000 [M Get Start Time and End Time from the Visualization
Event Type: SUMO_Walking Interface
L "The dog is walking" Start Time
Mon Feb 06 2012 18:50:08 GM
End Time
Mon Feb 06 2012 13:50:26 GM
Event Selection
() HighLevel Events
(® Low Level Events
() Specific Active Events
(®) specific Inactive Events
Highlight Selection Sitting
Capture Annatation From Video:
Annotation Body
[ Start Capture ] [ End Capture The dog is sitting
Save
a Reset v
£ b

Screenshot of SAAR PlMideointerfaceand the annotation interface
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User Interfaced Automated Results:=:

File Edit View Hstory Bookmarks Tools Help

[@W-‘Smﬁm x l@swswimﬁm

&€ . I@ localhost:8080/sarfs/sarfs.jsp?id =13274632894738sfileh

e=jackieTrain.ogv

@7~ ¢][o- vao

[ Most Visited ! GettingStarted |5\ LatestHeadines IR XGESRER..

M Z Asis

Wallling, 93.4%

3

Sit-Ups, BB 1 X Asis

W Z Asis

A
«

Annotation Training Description
Description
Show Statistcal Results | Filered Statistical Results | Filter Options |
® Running
@ walking
® sit-Ups
Lying 114,114,114,114,0,1
@ standing
® Sitting
108,108,108,108,0,1
120,120,120,120,0,1
Label order: TTMTMinTMaxT.SD.No

MT: average duration time of a cotresponding event
MinT: minimum duration time of a corresponding event
MaxT: maxi duration time of a corresponding event

Highlight Selection

Start Capture |

Capture Annotation From Video:

End Capture

off

TTT: total time spent by a corresponding event in the entire duration
SD: standard deviation of the duration time of a corresponding event
No: total number of a corresponding event happened in the entire duration

132,26,26,94,40,5

128,26,26,120,53,5

75,15,15,64,27,5

Screenshot of the SAAR Interface with human activity identification results



Evaluation

. Tested on range of species (different sizes and gaits)
B Australiandingo Canislupusdingo) o

B Eurasiarbadger Melesmeleg

B Bengatiger (Pantherdigris tigris)

B Africancheetah Acinonyxjubatug, =

B Americanalligator (AII|gatorm|55|35|pp|ens)|' =

B hairynosedwombat (asiorhinukrefttii) -

B EasternGrey kangaroo Macropusglganteu)s

B short-beakedechidna fachyglossuaculeatuk

Running,Walking, Standing, Sitting, Lying (Sternal

recumbency

. Test dog classification module on range of species
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High scores (880%) if SL:SH ={2) (Spine length: Spine height)



Benefits

Subscribers login to online service
Leverage community expertise to tag training sets
Develop libraries of classifiers for different specie:

. Apply domestic species classifiers to wild species
Dogs->dingos, foxes; birdsbats horses>camels

Classifier® improve over time as more data uploa

Socio-economic and health benefits:

Blivestock productivityd assess health, energy/food neet
&2 Breduce spread of feral pests & viruses
P 5 Bmanagement & conservation of threatened species
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~ OzTrack

Combine GPS anficcelerometryData- Camel Track®nVegetation Map
- Realtime animationd showing where it is and what its doing

Oz OzTrack: Tracking feral c2 %

€ - C [ oztrackorg/projects/69/analysis iy

' ngrack

“en®

< Back to project Contact

Showlhide map layers
Base layer

[ Google Satelite
W Google Physical
[ Google Streets
W Google Hybrid
B OpenStreetMap

I [ None

Environmental layers

Bathymetry

Elevation

Land Cover

NVIS Groups

NVIS Subgroups

Fire Frequency

CAPAD

CAPAD Marine
Commonwealth Marine Reserves
NRM Regions

IBRA Regions

IBRA Subregions

IMCRA Provincial Bioregions
IMCRA Mesoscale Bioregions

Project layers

= Detections
I Trajectory

Start and End Points
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Skeletome o
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- A communitydriven knowledgeuration
platform for SkeletaDysplasias
BRare diseases
BAffect the developmendf HumanSkeleton
BCausedoy genetic abnormalities
BComplex medicaissues

. Capture, Integrate, correlate and analyse
clinicaJradiographic, phenotyp@nd
geneticdata



Verne Troyer Peter Dinklage Danny Devito

Cartilage-Hair Achondroplasia Multiple Epiphyseal
Hypoplasia (MOST COMMON DISORDER) Dysplasia (MED)
RMRP FGFR3 COL9A2, COL9A3

COMP, MATR3



Challenges e e
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. Hundreds of different types
B440 types in 40 groups

- Difficult to diagnose, treat
. Few medical publications

. Doctors rely on:
BEXisting patient data
BExpert knowledge



|

Community'Needs P

. Common terminology

. Data Integration

. Data Quality Control

- Knowledge Extraction and Sharing

- Privacy of Data

- Expertise sharing
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Patient Archive

Bone Dysplasia Ontology ‘

Reasoning




Bone Dysplasia Ontolagy

Bone Dysplasia Ontology

Disorders

Group/name of disorder
i. FGFA3 chondrodysplasia group

Thanatopharic dysplasia wpe 1 [TO1)

Thanatopharic dysplasia wpe 2 [TO2]

Severs achondroplasia with
developmental delay and acanthosis
nigricans [SADDAN]

hchondroplasia

Hypachordroplasia

Camptodactyly, tall staure, and
hearing loss syndrorme [CATSHL)
Hypachordroplasia-like dysplasia[s]

ISDS Nosology

Imheritance MM Mo,
A 187800
187601

Sep
187600

BB

100EDN0
146000
187600

E EBE

Disorders

Locus
4plb.3
4plb.3
4plb.3

4plb.3
4plb.3
dplB.3

Disorders

Gane

FGFR3
FGFR3
FGFR3

FiFr3
FiFR
AR

Disorders

Proteln
FGFR3
FGFR3
FGFR3

FGFR3
FEFR3
FGFR3

Imcludes previous San
Diego ype

Imactnating mutation

Similar to hypochondroplasia
but unlinked w FGFR3,
probably heterogeneous;
uncertain diagnostic oriteria

Lee alsa proup 33 for cranfosynosteses syndrames faked to FRART mutations, &5 wel as LADRD syndrome fn proup 39 for another FEFRI-ralated phenotype
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Application

Patient Knowledge
Archive base
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P
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The Skeletome Knowledge Base

Take The Tour >

W Comprehensive & Community driven «{ Ontology Based

Everything You Ever Wanted to Know Continuously Updated by the Global Bone  Readable by Humans and Computers -
About Bone Dysplasias Dysplasia Community the Best of Both Worlds

The Skeletome knowledge base provides information on all All entries are continuously reviewed and updated by the The Skeletome knowledge base makes extensive use of

bone dysplasias recognised by the International Skeletal global community of clinicians and researchers working on ontologies to standardise the entered information and make
Dysplasia Society. bone dysplasias. it accessible to computational analysis.

A Registered doctors upload patient cases

A ISDS experts assist with diagnosis

A Automatic processing and experts0 e d i prozass a |
A Incremental knowledge evolution

A http://knowledge.skeletome.org/



Dr William Shatner
European Bone Dysplasia Network

American Bone Dysplasia Group

Patient #56232

Clinical Summary

Cleft palate, shortening of upper and lower limbs, small chest, large
abdomen, respiratory insufficiency after birth, pulmonary

P atl e nt S h arl n g hypoplasia, polyhydramnion in pregnancy,FoA. birth length 40cm,

OFC 33cm, chest circumference 2Bem. Decease after 1 month of life.
Developed a large head.

v Show more

Anonymized patient -

cases shared vith HEEENE

mUItlpIe dOCtorS v Show more
- X_rays Genetic Reports

_ C||n|Ca| Summanes Gene Mutation Gene Pathogenicity
. G=C.36 FGFR3 High
- Genetic reports Wt tow

v Show more

European Bone Dysplasia Network American Bone Dysplasia Group

~ 5 comments



Discussing a
Patient

Inline commenting

Text posts with
PubMed Integration

Community
Diagnoses

Genetic Reports

Gene Mutation Gene Pathogenicity
G=C.36 FGFR3 High
A=T.22 CuLz Low

~ Show more
European Bone Dysplasia Network American Bone Dysplasia Group
v b comments

Leonard Nimoy
Looks like Achondroplasia.

@ George Takei
I think it looks like Pseudoachondroplasia

@ Dr Leonard Nimoy

These papers mention a similar phenotype to this patient.

Decomposing phenotype descriptions for the human skeletal phenome.

Over the course of the last few years there has been a significant amount of
research performed on ontelogy-based formalization of phenotype
dezscrintions. The intrinzic value and knowledee caotured within such



Discussing a
Patient

Inline commenting

Text posts with

PubMed Integration

Community
Diagnoses

Genetic Reports

Gene Mutation Gene Pathogenicity
G=C.36 FGFR3 High
A=T.22 CuLz Low

~ Show more

ork American Bone Dysplasia Group

Leonard Nimoy
Looks like Achondropla

George Takei
| think it looks like Psg

droplasia

® Dr Leonard Nimoy

These papers mention a similar phenotype to this patient.

Decomposing phenotype descriptions for the human skeletal phenome.

Over the course of the last few years there has been a significant amount of
research performed on ontelogy-based formalization of phenotype
dezscrintions. The intrinzic value and knowledee caotured within such



Discussing a
Patient

Inline commenting

Text posts with
PubMed Integration

Community
Diagnoses

o PLINTIA L LOORS LR FoelulOdLnunuiaiildsld

@ Dr Leonard Nimoy

These papers mention a similar phenotype to this patient.
Decomposing phenotype descriptions for the human skeletal phenome.

Over the course of the last few years there has been a significant amount of
research performed on ontology-based formalization of phenotype
descriptions ez L2 and knowledge captured within such

Toward knowledge support fo
traits.

 interpretation of complex

m the organism to the cellular
hut underlying disease

The systematic description of co
level, is important for hypothesis

v Show More

@ Dr Leonard Nimoy



Discussing a
Patient

Inline commenting

Text posts with
PubMed Integration

Community
Diagnoses

The systematic description of complex traits, from the organism to the cellular
level, is important for hypothesis generation about underlying disease

v Show More

@ Dr Leonard Nimoy

Achondroplasia
PE @

€

5 comments

@ William Shatner
| also think it looks like Achondroplasia.

@ Dr George Takei

Pseudoachondroplasia

3



The systematic description of complex traits, from the organism to the cellular
level, is important for hypothesis generation about underlying disease

v Show More

Discussing a

Patient

Inline commenting

Text posts with
PubMed Integration

% | also think it looks like Achondroplasia.

Community
Diagnoses

@ Dr George Takei

Pseudoachondroplasia

3
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@ Dr George Takei

Pseudoachondroplasia

Entity Term &,
Extraction ©

Phenotype Extraction """

@ William Shatner

D i ag n OSIS EXtraCtI O n | think its more likely Achondroplasia.

This patient has the symptom of Short Fingers which is exlusively

shown with Achondroplasia and not present in Psuedoacheondroplasia.
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@ Dr George Takei

Pseudoachondroplasia

Entity Term &,
Extraction ©

~ 5 comments

@ William Shatner

DiagnOSiS Extraction | think its more likely Aj

This patient has the syftom of Short Fingers whidsively

Phenotype Extraction

shown with Achondrofio and not present in Psufendroplasia.



Entity Term
Extraction

Phenotype Extraction

Diagnosis Extraction

~ 5 comments
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@ Dr George Takei

Pseudoachondroplasia

@
%‘«

William Shatner

 dro Brachydactyly

pm of Short Fingers which jJusively

I think its more likely |
This patient has the s

shown with Achondrog ondroplasia.

and not present in Psu



LS LEIR T LW el ITAS HL.IIUIILIIIUFLEJICI-

@ Dr George Takei

Pseudoachondroplasia

Entity Term &,
Extraction ©

~ 5 comments

Phenotype Extraction

Diagnosis Extraction \ -

ort Fingers which is exlusively
ith Achondroplasia and | presentin Psuedoachondroplasia.



Entity Term

Extraction
Phenotype Extraction
Collaborative Diagnosis

Diagnosis Extraction

Add Possible Diagnosis

You mentioned Achondroplasia, do you want to add thisas a

possible diagnosis?

Add Achondroplasia



Reasoning

AAAAAAAAA

AAnaIyze Diagnoses, Phenotypes, Genotypes
- Across Patient Cases and Publications
AExtract/infer new relationships
= Disease <-> phenotypes <-> genotypes
= certainty, temporality, severity, polarity
= Incorporate reliability of source
AAdded to Bone Dysplasia Ontology

AGenerate ranked list of diagnoses for new cases



Knowledge Base
of Disorders

Written Abstracts
Linked Genes
ISDS Grouping
X-Rays
Phenotypes
Inline Editing

Skeletome @ search for Bone Dysplasias, Clinical Features, Groups or ¢

n Achondroplasia

Abstract

& Contributors = & Admin

Disease characteristics. Achondroplasia is characterized by abnormal
bone growth that results in short stature with disproportionately short
arms and legs, a large head, and characteristic facial features with frontal
bossing and mid-face hypoplasia. In infancy, hypotonia is typical, and
acquisition of developmental motor milestones is often delayed.
Intelligence and life span are usually normal, although compression of
the spinal cord and/or upper airway obstruction increases the risk of

death in infancy.

Show Maore

Statements (0)

No statements.

X-Rays

There are no x-rays for "Achondroplasia’.

Clinical Features (9)
Y Search for a Clinical Feature

Feature Information Content ©

Details
OMIM 100800

Mode of Inheritance AD

Genes

FGFR3

Group Members
Achondroplasia

Camptodactyly tall stature
and hearing loss syndrome

Hypochondroplasia

Hypochondroplasia-like
dysplasia

Severe achondroplasia-
developmental delay-
acanthosis nigricans

Thanatophoric dysplasia type
1

Thanatophoric dysplasia San
Diego type

Thanatophoric dysplasia type

% Log In

>

>
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Skeletome Q, Search for Bone Dysplasias, Clinical Features, Groups or ( ] LogIn

n Achondroplasia

Details
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Group Members
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|l File Edit View Favorites Tools Help

.
— Skeletome

HOME DYSPLASIA  TOOLS

Home » Achondroplasia » Achondroplasia

Achondroplasia Details

View | | Phenotype | Gene Mutations | | Analytics Group: FGFR3 Chondrodysplasia Group
OMIM: 100200

Distribution of phenotypes over the current number of patients (15) e erance

chart by amcharts.com

Genes
FGFR3
Bone dysplasias in the group

Achondroplasia

Camptodactyly tall stature and hearing loss...

Hypochondroplasia

Hypochondroplasia-like dysplasia

Severe achondroplasia-developmental delay-...

Thanatophoric dysplasia type 1

Thanatophoric dysplasia San Diego type

Thanatophoric dysplasia type 2

USER LOGIN
Gt i

USERNAME *

This chart shows the percentage of patients that exhibit certain phenotypes, over the entire
range of phenotypes presented by all patients.

PASSWORD *

Distribution of bone dysplasias with correlated phenotypes

+ Create new account
chart by amcharts.com




Telederm

Teledermatology Consult Flow Diagram

Patient presents to
a primary care clinic
with a challenging
dermatologic
condition

L)
Primary care

provider submits a

teledermatology |
consultviaa

website or mobile
device

Remote
dermatologist
reviewsand
responds to the
consultviaa
website or mobile
device

Primary care

£

provider utilizes
response to develop
a treatment and
follow up plan for
the patient

\

New questions, responses, and updates

I\ Australian

‘B College of
Rural and Remote
Medicine

A Corpus of >1500 cases
A Analyze patient cases &
discussions
A Automatically tag text & imax
A Patient details
A Clinical features
A Phenotypes
A Diagnosis
A Aggregate to build KB
A Curated use cases
A Association of diseases
to phenotypes
A Search interfaces
A Training
A Differential Diagnoses



THE UNIVERSITY
OF QUEENSLAND

AAAAAAAAA

Senmtautomaticcurationof 3D
cultural inerttageartefacts
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THE UNIVERSITY

O bjeatives or Qe

/

- Combine low level crowdourced semantic
annotations with automatically extracted
features (dimensions, shape, colour)

- To automatically infer high level tags

- Catalogue/classify the artefact

- Expedite cataloguing of 3D artefacts
- Fast/simple authentication
- eLearning tool for anthropology students
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THE UNIVERSITY
OF QUEENSLAND

Case Study

- Greek Vases from UQ Antiquities Museum

AAAAAAAAA

- 3DSA Web-based annotation toolfor 3D digital objects
. Point, region and 3D segments

- Interoperable across clients and 3D formats
- Based on OA data model

- Use 3DSA to label parts

Point
Annotation

Segment
Annotation

Surface
Region
Annotation




Example Rules

. Neck Amphora Oval body, a offset neck with a
thick mouth, two vertical handles and a heavy
stand

. Stamnos Round body, a offset short neck with
wide mouth, two loop handles and a heavy stana _,

. Lekythos- Tall cylindrical body with a offset
shoulder, a tall neck with heavy mouth, 1 vertical|
handle and heavy stand .
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Methodology

Define SWRIules to infer higHevelclassificatiorfrom low-level
- ObjectAA & G 33 S R Ké ALASKRY Yéeﬁqzqé@é; A NE
KI'yYRE Sé¢€ | YR Aa HReuedidestr&RO SHASE K
ObjectAA & | & /aB/adlog O KA | Y
- Testusers tag a set of vase parts
- Applyinferencingrules-> high level tags
Usability studieg feedback and refinement
Evaluations
- Speed, Precision/recall
- Improvementsto search/retrieval




Konica Minolta Vivid 9i:Laser-Scann

Automated 360 Scanning
- portable, fast, higkres (50microns = .002 ins)
- Scanning range0.5-2.5 m

Basket

&
. A

Turntable

Laptop Computer 49
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A4 A\
_ 3DSA Portal Ul _ 3DSA Annotation Client <
(jQuery and HTMLS5) (jQuery, HTML5 and WebGL)
f ? ¥
> 3DSA Link _— —
Module ~— ]
¥ v Knowledge Base

3DSA Portal Backend
Drupal 7, MySQL, PHP)

(Open-RDF Sesame)
- _ * Annotations
3D Object Repository » Museum Metadata
Fil t .
(File system) (o GVOontology

vl 2

A

Reasoning Service
(Euler YAP Engine)
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A4 A\
_ 3DSA Portal Ul _ 3DSA Annotation Client <
(jQuery and HTMLS5) (jQuery, HTML5 and WebGL)
f ? ¥
> 3DSA Link _— —
Module ~— ]
¥ v Knowledge Base

3DSA Portal Backend
Drupal 7, MySQL, PHP)

(Open-RDF Sesame)
- _ * Annotations
3D Object Repository » Museum Metadata
Fil t .
(File system) (o GVOontology

vl 2

A

Reasoning Service
(Euler YAP Engine)
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Creating/lukiagh Anmnatations

won detady
- Arolalnd 8t 201 JOLQTINIXER DD ¢ 2000
AN By w0 ]

Annotate multiple 30D objects

Semantic Reasoning

Measurements




Vase

segment

tagged

L) Annocated at Mon, 04 Mar 2013 00:15:34 GMT
Annotated in low polygon model
Annotated by guest

ntic Annotation:
Black cylindrical handle

Physical part « Glazed Decoration C

Part name:
Black cylindrical handle

Part type:

Shape:
Cylindrical
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Example N3 Logic Rule

{?Greek Potteryagvo:Greek Potterygvo:hasParfb, ?hl, ?h2,
?m, ?f;

gvo:hasMeasuremerjgvo:has_height valdeath:lessThan
300]].

?b agvo:Bodygvo:hasCharacteristgvo:smallgvo:deep
gvo:bowl

?h1 agvo:Handlegvo:attachedAlongvo:vertical

?h2 agvo:Handlegvo:attachedAlonggvo:horizontal
?Mouthl agvo:Mouthgvo:hasCharacteristgvo:wide
?Footl agvo:Footgvo:hasCharacteristmgvo:thin

} => {%reek Potterygvo:hasShapgvo:.Skyphos Type.}B

56
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Different Weightings for Feature

gvo:Skyphos_type &8gvo:Greek Pottery Shape
?ggvo:hasParfa gvo:Bodygvo:hasCharacteristigvo:small.

=> (?ggvo:Skyphos_type iBilel)ex:giveWeighD.3.
?ggvo:hasParfa gvo:Bodygvo:hasCharacteristgvo:deep.

=> (?¢gvo:Skyphos_type iBile2)ex:giveWeighD.7.
?ggvo:hasParfa gvo:Bodygvo:hasCharacteristgvo:bowtshapd.
=> (?¢gvo:Skyphos_type iBile3)ex:giveWeightl..O.
?ggvo:hasParfa gvo:Handlegvo:attachedAlongvo:horizonta).
=> (?¢gvo:Skyphos_type iBile4)ex:giveWeighD.5.
?ggvo:hasParfa gvo:Handlegvo:attachedAlongvo:vertical.
=> (?¢gvo:Skyphos_type iile5)ex:giveWeighD.5.
?ggvo:hasParfa gvo:Mouth gvo:hasCharacteristgvo:widg.
=> (?¢gvo:Skyphos_type iBile6)ex:giveWeightl..O.
?ggvo:hasParfa gvo:Foot gvo:hasCharacteristgvo:thin].

(?ggvo:Skyphos_type mile7)ex:giveWeightl.0. ?ggvo:hasMeasurement
[gvo:hasHeightValdenath:lessThar300]].

=> (?ggvo:Skyphos_type_iBile8)ex:giveWeight..O. 57



Pottery Shape Reasoning Result g

Skyphos_type B ‘7
W

Skyphos_type A -

Corinthian_skyphos

Chalice : " 4

Discard operation
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& ’Mmdds
Gl B ; Search Collectio
% # inca (annotater)
& inca2 (annotator)
'; # ncatest (annatator) searchFor: |
B 5 o sonained 5
£ |[# inca crown (ncteter) Commitmity
\Z I & Tal Buidng (Abdu € Popular Tags
[gp | % Pocrace -finai shot vs anmatics fonaids l
‘g # Windows (Anna Gerber) search
# Windows (Anna)
# Inca Head (amncti
Inca Crown (annotat
Popular tags
y BUDDHA 075 plerre - buf o Y QICIA = 30010 CVIIZALION - Cuzco Kngdom
go/d Peru .« Monk Hea/th pius ol » Zews - Bodly - Mind.- Soul. Hagg/ness
90ddess 1 Greek = mammal. et = MQSe s bownes . Caltle s elephants s WHales = seals .- 588 lions «.spanish - day
NW Camboda - temple < Sunavarman I Hindl -« Vishoy
! 12 3d Object collection

Search on:

[T T T N3ocalintranet [#e0%

A features - vases with a horizontal handle & wide mouth

A Classes of vase: Skyphos, Hydria, Amphora, Pelikee t ¢ é

A associations/relations - a | |

0 bipilarctaos taohjects

A annotations within this 3D region



Communitydriven IRProblemCuration

Community of Users

Need Help to Understand Data
Lack of Integrated, Reliable Informati

Annotated Archive

Base

Knowledge
J Domain Ontology '

Reasoning

Domalin Experts
Refine ontology
Tag training corpus
Define rules



Common Platform

Distributed
Community Content/Big Data
Institutional Tagging> -N>EI\I/Ta?E(;\gSSS — —
Metadata Markecup data | Multivariate
Structured Data Unstructured
Multimedia
3D/4D
Spatietemporal
Sl Scalable RDF Tii Dynamic
L ple Storeg/ yuetil
Registries RDF Graphs <:> Sltreamlng
Blogs
Curation Services — e
Annotation Service$
Data Quality
Machine Learning - Curgt_ed Knowledge Adva_nced S_earcllu
Statistical Analysis\ - Training Corpuses Diagnosis
InferencingRules - Case Studles_ Cl_a_ssmcatlon
- Compound Learning Decision Support

Objects Modellling
@ KnowledgeBase Application Services



Big DataCuration Research Challeng

. Realtime Curation/Indexing

BProcessing of multiple synchronous data streams usins
MapReduce

BStreaming RDF
B3reaming Query Languages

. Continuallearning over big datafeature extraction
from massive, changing trainuh@tasets

. Smanticmarkupof models and reasoning over
predictive models

. Probabilisticinferencing
BConfidence, uncertainty measures

. Citation of subsets of communitygenerated dynami
data
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