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Overview 

·Big data needs a combined approach/effort: 
ƁTraditional metadata 

ƁCommunity-generated metadata/knowledge 

ƁDerived metadata - machine-learning and 
semantic reasoning 

·3 Case studies 
Ɓsensor data streams;  

Ɓtextual data 

Ɓ3D data 

·Commonalities/issues 

·Future research challenges 



Big Data Curation 

<http://www.datasciencecentral.com/profiles/blogs/data-veracity> 



Big Data Curation 

Goals ð high quality data/metadata;  accurate fine-grained, semantic metadata; 

detailed provenance. 

· Institutional metadata 

ƁDublin Core  ð wonõt scale, too flat, too coarse 

· Current big data indexing 

ƁToo much data  

ƁLimited quality control 

ƁNo semantics ð canõt integrate or answer complex questions 

· Machine-learning ð fast feature extraction but requires training corpus 

· Semantic inferencing,  rules-based approach ð only works in some domains 

· Move towards community-driven data/knowledge curation 

ƁQuality control 

ƁAnnotation ð using more relevant terms - answers users queries 

ƁDefine patterns,, rules 

· For a given domain, what is the optimum combination? 



Case Studies 

·Eco-informatics 

ƁSAAR ï Semantic Annotation & 

Activity Recognition 

·Bio-informatics 

ƁSkeletome  

·Digital Humanities 

Ɓ3DSA for Cultural Heritage 



Curation of Animal Accelerometry 

Data 

ÁAnimal-attached accelerometers  
Ámonitor animal movement and behavior 

ÁTri-axial data streams  
ÁLarge volumes of complex data 

ÁLack of visualization, analysis tools and share-ability 

ÁLack of pattern identification and tagging services 

Á Free-ranging wild animal behavior 
ÁLack of ground truth data 

é 

Endangered Species  Feral Pests Production livestock 



User Driven Requirements 

running walking resting walking 

Step 1 

Upload  

data 

Step 2 

Activity 

recognition 

running feeding walking 

Step 3  ð Analysis and Visualization 

Walking, Running,  

Resting, Sleeping, Feeding 

Animal Health 

Energy Consumption 

Food/Water Requirements 



Objectives 
ÁWeb-based semantic annotation and activity 

recognition system to enable biologists to 

ÁShare tri-axial accelerometer data 

ÁVisualize and analyze tri-axial accelerometer data  

ÁShare expert knowledge 

ÁHelp scientists understand the movement and 

behavior of animals 

ÁUse surrogates/domestic animals (& video) to train 

classifier ð> automatically tag rare, wild, feral animals 

 

 





User Interface - Tagging 

Screenshot of SAAR Plot-Video interface and the annotation interface 



User Interface ð Automated Results 

Screenshot of the SAAR Interface with human activity identification results 



Evaluation 

·Tested on range of species (different sizes and gaits) 
ƁAustralian dingo (Canis lupus dingo) 

ƁEurasian badger (Meles meles) 

ƁBengal tiger (Panthera tigris tigris) 

ƁAfrican cheetah (Acinonyx jubatus), 

ƁAmerican alligator (Alligator mississippiensis) 

Ɓhairy-nosed wombat (Lasiorhinus krefftii) 

ƁEastern Grey kangaroo (Macropus giganteus) 

Ɓshort-beaked echidna (Tachyglossus aculeatus) 

·Running, Walking, Standing, Sitting, Lying (Sternal 
recumbency)  

·Test dog classification module on range of species 



Results 

High scores (80-90%) if SL:SH = (2-3)  (Spine length: Spine height) 



·Subscribers login to online service 

·Leverage community expertise to tag training sets 

·Develop libraries of classifiers for different species 

·Apply domestic species classifiers to wild species 

Dogs ->dingos, foxes; birds->bats; horses->camels 

·Classifiers ð improve over time as more data uploaded 

Socio -economic and health benefits:  

Ɓlivestock productivity ð assess health, energy/food needs 

Ɓreduce spread of feral pests & viruses 

Ɓmanagement & conservation of threatened species 

Benefits 



OzTrack 
· Combine GPS and Accelerometry Data - Camel Tracks on Vegetation Map 

· Real time animations ð showing where it is and what its doing 

 



Skeletome 

·A community-driven knowledge curation 

platform for Skeletal Dysplasias 

ƁRare diseases 

ƁAffect the development of Human Skeleton 

ƁCaused by genetic abnormalities 

ƁComplex medical issues 

·Capture, integrate, correlate and analyse 

clinical, radiographic, phenotypic and 

genetic data 



Verne Troyer Peter Dinklage Danny Devito 

Cartilage-Hair 
Hypoplasia 

Achondroplasia Multiple Epiphyseal 
Dysplasia (MED) 

RMRP FGFR3 COL9A2, COL9A3 

COMP, MATR3 

(MOST COMMON DISORDER) 



Challenges 

·Hundreds of different types 

Ɓ440 types in 40 groups 

·Difficult to diagnose, treat 

·Few medical publications 

·Doctors rely on: 

ƁExisting patient data 

ƁExpert knowledge 

 



Community Needs 

·Common terminology 

·Data Integration 

·Data Quality Control 

·Knowledge Extraction and Sharing 

·Privacy of Data 

·Expertise sharing 



The Platform 

Bone Dysplasia Ontology 

Patient Archive 

Reasoning 

Knowledge 

Base 



Bone Dysplasia Ontology 

Bone Dysplasia Ontology 

ISDS Nosology 

Disorders Disorders Disorders Disorders 



Application 
 

Patient 

Archive 

Knowledge 

base 

Á Registered doctors upload patient cases  

Á ISDS experts assist with diagnosis  

Á Automatic processing and experts õ editorial process 

Á Incremental knowledge evolution  

Á http://knowledge.skeletome.org/  

 



Patientst 

Anonymized patient 

cases shared with 

multiple doctors 

- X-rays 

- Clinical Summaries 

- Genetic reports 

Patient Sharing  



Inline commenting 

Discussing a 

Patient  

Text posts with 

PubMed Integration 

Community 

Diagnoses 
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Diagnosis Extraction 

Entity Term 

Extraction  

Phenotype Extraction 



Phenotype Extraction 

Entity Term 

Extraction  

Diagnosis Extraction 



Phenotype Extraction 

Entity Term 

Extraction  

Diagnosis Extraction 



Phenotype Extraction 

Entity Term 

Extraction  

Diagnosis Extraction 



Phenotype Extraction 

Entity Term 

Extraction  

 

Collaborative Diagnosis 

Diagnosis Extraction 



Reasoning  

ÅAnalyze Diagnoses, Phenotypes, Genotypes 

- Across Patient Cases and Publications 

ÅExtract/infer new  relationships 

- Disease <-> phenotypes <-> genotypes 

- certainty, temporality, severity, polarity 

- Incorporate reliability of source 

ÅAdded to Bone Dysplasia Ontology 

ÅGenerate ranked list of diagnoses for new cases 



Written Abstracts 

Linked Genes 

Knowledge Base 

of Disorders  

ISDS Grouping 

X-Rays 

Phenotypes 

Inline Editing 
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Telederm 
ÅCorpus of >1500 cases 

ÅAnalyze patient cases & 

discussions 

ÅAutomatically tag text & images 

ÅPatient details 

ÅClinical features 

ÅPhenotypes 

ÅDiagnosis 

ÅAggregate to build KB 

ÅCurated use cases 

ÅAssociation of diseases   

     to phenotypes 

ÅSearch interfaces 

ÅTraining 

ÅDifferential Diagnoses 
 

 

 



Semi-automatic curation of 3D 
cultural heritage artefacts 



Objectives 

·Combine low level crowd-sourced 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 
 

 



Case Study 

46 

·Greek Vases from UQ Antiquities Museum 
·3DSA - Web-based annotation tools for 3D digital objects 
·Point, region and 3D segments 
·Interoperable across clients and 3D formats 
·Based on OA data model  

 

·Use 3DSA to label parts 
 



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 a 

wide mouth, two loop handles and a heavy stand 
 
·Lekythos - Tall cylindrical body with a offset 

shoulder, a tall neck with heavy mouth, 1 vertical 
handle and heavy stand . 

47 



Methodology 

·Define SWRL rules to infer high-level classification from low-level  

·ObjectA ƛǎ ǘŀƎƎŜŘ ǿƛǘƘΥ άŘƛǎƪ-ǎƘŀǇŜŘ ƳƻǳǘƘέΣ άǊƻǳƴŘ ōƻŘȅέΣ άōǊƻŀŘ 
ƘŀƴŘƭŜέ ŀƴŘ ƛǎ ŘŜŎƻǊŀǘŜŘ ǿƛǘƘ άōƭŀŎƪ-figured palaestra ǎŎŜƴŜέ   Ą 

    ObjectA ƛǎ ŀ ά/ƻǊƛƴǘƘƛŀƴ aryballosέ  

·Test-users tag a set of vase parts 

·Apply inferencing rules -> high level tags 

·Usability studies ς feedback and refinement 

·Evaluations 

·Speed, Precision/recall 

·improvements to search/retrieval 
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Konica Minolta Vivid 9i Laser Scanner 
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Automated 360o Scanning 
- portable, fast, high-res (50microns = .002 ins) 
- Scanning range - 0.5 -2.5 m 
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System Architecture 

51 



System Architecture 
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Creating/Linking Annotations 
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Vase segment tagged as ñblack cylindrical handleò 



Example N3 Logic Rule 
{?Greek_Pottery a gvo:Greek_Pottery; gvo:hasPart ?b, ?h1, ?h2, 
?m, ?f; 

gvo:hasMeasurement [gvo:has_height_value[math:lessThan 
300]].  

?b a gvo:Body gvo:hasCharacteristic gvo:small, gvo:deep, 
gvo:bowl. 

?h1 a gvo:Handle gvo:attachedAlong  gvo:vertical.  

?h2 a gvo:Handle gvo:attachedAlong  gvo:horizontal. 

?Mouth1 a gvo:Mouth gvo:hasCharacteristic gvo:wide. 

?Foot1 a gvo:Foot gvo:hasCharacteristic gvo:thin. 

} => {?Greek_Pottery gvo:hasShape gvo:Skyphos_Type_B.} 
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Different Weightings for Features 
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gvo:Skyphos_type_B a gvo:Greek_Pottery_Shape. 

?g gvo:hasPart [a gvo:Body; gvo:hasCharacteristic gvo:small]. 

=> (?g gvo:Skyphos_type_B rule1) ex:giveWeight 0.3. 

?g gvo:hasPart [a gvo:Body; gvo:hasCharacteristic gvo:deep]. 

=> (?g gvo:Skyphos_type_B rule2) ex:giveWeight 0.7. 

?g gvo:hasPart [a gvo:Body; gvo:hasCharacteristic gvo:bowl-shape]. 

=> (?g gvo:Skyphos_type_B rule3) ex:giveWeight 1.0. 

?g gvo:hasPart [a gvo:Handle; gvo:attachedAlong gvo:horizontal]. 

=> (?g gvo:Skyphos_type_B rule4) ex:giveWeight 0.5. 

?g gvo:hasPart [a gvo:Handle; gvo:attachedAlong gvo:vertical]. 

=> (?g gvo:Skyphos_type_B rule5) ex:giveWeight 0.5. 

?g gvo:hasPart [a gvo:Mouth; gvo:hasCharacteristic gvo:wide]. 

=> (?g gvo:Skyphos_type_B rule6) ex:giveWeight 1.0. 

?g gvo:hasPart [a gvo:Foot; gvo:hasCharacteristic gvo:thin]. 

Ý (?g gvo:Skyphos_type_B rule7) ex:giveWeight 1.0. ?g gvo:hasMeasurement 
[gvo:hasHeightValue[math:lessThan 300]]. 

Ý => (?g gvo:Skyphos_type_B rule8) ex:giveWeight 1.0. 
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Annotating Relationships between Parts 

59 



Enhanced Search and Browse  

Search on: 

Åfeatures - vases with a horizontal handle & wide mouth 

ÅClasses of vase: Skyphos, Hydria, Amphora, Pelike etcé 

Åassociations/relations - all objects ñsimilar_toò this object 

Åannotations within this 3D region 



Community-driven Problem/Curation 

Domain Experts 
Refine ontology 

Tag training corpus 

Define rules 

 

Annotated Archive 

Reasoning 

Knowledge 

Base 

Community of Users 
Need Help to Understand Data 

Lack of Integrated, Reliable Information 



Multivariate 

Unstructured 

Multimedia 

3D/4D 

Spatio-temporal 

Dynamic 

Streaming 

Blogs 

Institutional 

Metadata - 

Structured 

NER services 

-> Marked-up 

data 

Ontology 

Registries 

Annotation Services 

Data Quality 

Machine Learning 

Statistical Analysis 

Inferencing Rules 

Scalable RDF Triple Stores/ 

RDF Graphs 

- Curated Knowledge 

- Training Corpuses 

- Case Studies 

- Compound Learning 

Objects 

Advanced Search 

Diagnosis 

Classification 

Decision Support  

Modellling 

Experts KnowledgeBase  Application Services  

Distributed  

Content/Big Data  
Community 

Tagging -> 

Marked-up 

Data 

Curation  Services 

Common Platform 



Big Data Curation Research Challenges 

·Real-time Curation/Indexing 
ƁProcessing of multiple synchronous data streams using 

MapReduce 

ƁStreaming RDF 

ƁStreaming Query Languages 

·Continual learning over big data - feature extraction 
from massive, changing training datasets 

·Semantic markup of models and reasoning over 
predictive models 

·Probabilistic inferencing  
ƁConfidence, uncertainty measures 

·Citation of sub-sets of community-generated dynamic 
data 
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