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Human Skeletal Collections
Collections surveyed for this project as examples

Historical research collections
Alexander Ecker Collection, Freiburg
Rudolf Virchow Collection, Berlin
Blumenbach Collection, Göttingen

Active research collections (various contexts)
Osteological Collection, Tübingen

Bioarchaeological archives
State Collection of Anthropology and Palaeoanatomy Munich
Archaeological Unit Baden-Württemberg, Constance

Museums (various contexts)
Natural History Museum Basel
(Natural History Museum Vienna)

Forensic facilities
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Materials to be Modelled
Human anatomy

Human remains
Skeletal material

Skeletons
Commingled remains
Material from
stratigraphical units
Forensic cases

Mummified remains
Wet specimen

Models
Anatomical
Pathological

Replica
Humans
Human remains
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Materials to be Modelled
Material objects

Objects
Archaeological finds

Artefacts
Biological/geological
samples

Ethnological objects

Replica
Archaeological artefacts
Ethnological Objects
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Materials to be Modelled
Documents

Unpublished
Earlier collection inventories
Reports

Research projects
Expeditions
Archaeological excavations
Forensic cases

Personal records
Diaries
Laboratory notebooks
Notes, sketches

Correspondence
Personal letters
Business correspondence

Art
Drawings
Paintings

Published
Literature

Monographs
Text books
Academic journals
Manuals
Catalogues

Maps
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Materials to be Modelled
Referenced vs. unreferenced materials

It is assumed that each collection has an active inventory that indexes
all objects comprised in the collection.

Referenced materials
Materials listed in the collection inventory.

Unreferenced materials
Materials that are kept with the collection because they are relevant to
the collection objects but which do not appear in the collection’s
inventory.
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Processes to be Modelled

Collection history
Acquisitions, disposals of
objects
Curation periods
Institutional changes
Changes of locality
Decisions
(e. g. restitution processes)

Research
Projects
Investigations

Sampling
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Actors to be Modelled

Persons
Users
Researchers
Curators
Contributors
Identities (e. g. of skeletal
individuals)

Institutions
Keepers of the collection
Research facilities
Interest groups
Service providers

7 / 40



Additional Information to be Modelled

Content-oriented
Workflow-related information
Notes
Restrictions on access to
material
Directives for material
preservation

Display-oriented
Workflow-related information
Information on form structure
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Data Model
Contents and Interface

contents model

interface model
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Data Model
Research Data and Collection Management

contents model

interface model

research data model

collection management model
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Data Model
Modules

contents model

interface model

research data model

collection management model

objects
model

actors
model

documents
model

geography
model

human anatomy
model

chronological
model

Projects/Investigations
model

collection history
model
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Data Model
External Ontologies

contents model

interface model

research data model

collection management model

objects
model

actors
model

documents
model

geography
model

human anatomy
model

chronological
model

Projects/Investigations
model

collection history
model

OBIFMAVITRO

CIDOC
CRM

VIVO GeoNames

BIBO
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Data Model
Core Ontology and Extensions

contents model

interface model

research data model

collection management model

objects
model

actors
model

documents
model

geography
model

human anatomy
model

chronological
model

Projects/Investigations
model

collection history
model

OBIFMAVITRO

CIDOC
CRM

VIVO GeoNames

BIBO

skeletal inventory
extensions

investigation
extensions

core ontology
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Ontology for Biomedical Investigations
An Example for an External Ontology
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Ontology for Biomedical Investigations
Classes Selected for Use in RDFBones
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Ontology for Biomedical Investigations
Class Not Used in RDFBones
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Modelling Investigation Data
Classes Selected from OBI Documentation

obo:OBI_0000066
'Investigation'

obo:OBI_0000339
'Planning'

obo:BFO_0000050
'part of'

obo:OBI_0000471
'Study design

execution'

obo:OBI_0000338
'Drawing a conclusion

based on data' obo:IAO_0000572
'Documenting'

obo:BFO_0000050
'part of'

obo:BFO_0000050
'part of'

obo:BFO_0000050
'part of'

obo:OBI_0001908
'Testable hypothesis'

obo:OBI_0500000
'Study design''

obo:OBI_0000299
'has specified output'

obo:OBI_0000260
'Plan'

obo:RO_0000059
'concretizes'

obo:BFO_0000054
'realized in'

obo:BFO_0000050
'part of'

obo:OBI_0000659
'Specimen collection process'

obo:BFO_0000050
'part of'

obo:BFO_0000050
'part of'

obo:OBI_0100051
'Specimen'

obo:OBI_0000070
'Assay'

obo:IAO_0000027
'Data item'

obo:IAO_0000109
'Measurement datum'

obo:OBI_0000293
'has_specified_input'

obo:OBI_0000299
'has_specified_output'

obo:OBI_0000299
'has_specified_output'

obo:OBI_0000299
'has_specified_output'

obo:OBI_0000067
'Evaluant role'

obo:BFO_0000054
'realized in'

obo:RO_0000052
'inheres in'

obo:OBI_0200000
'Data transformation'

obo:OBI_0000293
'has_specified_input'

obo:OBI_0000293
'has_specified_input'

obo:IAO_0000136
'is about'

obo:OBI_0000293
'has_specified_input'

obo:OBI_0000293
'has_specified_input'

obo:OBI_0001909
'Conclusion based on data'

obo:OBI_0000299
'has_specified_output'

obo:IAO_0000136
'is about'

obo:OBI_0000299
'has_specified_output'

obo:OBI_0000293
'has_specified_input'
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'has_specified_output'

obo:OBI_0000293
'has_specified_input'

:SkeletalInventory

:SkeletalMaterialSpecification

obo:IAO_0000136
'is about'

obo:BFO_0000051
'has part'

obo:OBI_0000305
'Measurement datum'

:SkeletalMaterialRequirement

obo:OBI_0001933
'Value specification'

obo:BFO_0000051
'has part'

obo:OBI_0001927
'specifies value of' :SegmentOfSkeletalElement

obo:BFO_0000051
'has part'

obo:OBI_0001938
'has value specification'

obo:IAO_0000136
'is about'

bibo:Document
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Core Ontology and Extensions
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Problem of Duplicate Creation

Referenced materials
Separation of data input and reference
-> primary directories
-> primary inventories

Non-referenced materials
Creation of inventory upon data entry

External materials
Duplicates likely, use owl:sameAs to eradicate.
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The Ontologist’s Workshop
RDF-Editor Protégé and Text Editor
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Requirements

Flexible User Interface For All Kinds Of Models (FUIFAKOM)
Im- and Export of Data (and/or configuration files)
Connectibility: I.e. the possibility to link different installations and
make content comparable
Fine grained user rights administration
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Suitable frameworks for implementation
Options

Options were:
1 Build an application from scratch (e.g. using java spring

framework) or
2 Find a working and actively maintained implementation.
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Suitable frameworks for implementation
Problems

1 Building from scratch was too ambitious
2 There are (almost) no available free implementations. One

oftentimes finds projects that served as proof-of-concept in a
thesis but are abandoned afterwards, without reaching full
functionality.
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Abandoned Implementation projects
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Abandoned Implementation projects
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Finally...
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VIVO/Vitro

Server-based web application
Handles RDF-graphs
Allows configuration using RDF, too
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VIVO/Vitro

The underlying network-graphs, provided by the ontologies, are
represented by webpages (see problems later)
Each object has a profile page, where the corresponding
properties are listed
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VIVO/Vitro
Examples
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Examples
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VIVO/Vitro - Data Input/Output
Data im- and export

Vivo provides basic functionality to handle spreadsheet data. This
functionality can be built upon for a more user friendly way to im- and
export large amounts of existing data.
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VIVO/Vitro - Data Input/Output
Data im- and export
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From Ontology to workflow
Non-linearity vs. linearity
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From Ontology to workflow
Non-linearity vs. linearity

While the ontology and the resulting web application exhibit a network
structure with no distinct entry and exit points, a workflow for entering
new data is usually a linear process (select data, do something in a
consecutive manner)
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Automatic triple generation

When entering new data (creating instances) in VIVO, restrictions
regarding <Class - Instance> relations are by default not respected:
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Automatic triple generation

Example:
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Automatic triple generation

Unfortunately, VIVO does not (yet) do this.
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Solution

Fortunately, VIVO allows for easy (theoretically) modification and
adaptability, without touching the actual VIVO code.
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