
M
aking it Easier, Possibly Even Pleasant, 

to Author Rich Experim
ental M

etadata



High Q
uality M

etadata are 
Essential

for Large-Scale Reuse 
and Biom

edical Discovery



W
hat is this colored picture about?
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FAIR –
Findable, Accessible, Interoperable, Reuseable

–> Data Sharing Plans
To be Findable:
F1. (m

eta)data are assigned a globally unique and eternally persistent identifier
F2. data are described w

ith rich
m

etadata
F3. (m

eta)data are registered
or indexed

in a searchable resource
F4. m

etadata specify
the data identifier

To be Accessible:
A1 (m

eta)data are retrievable by their identifier using a standardized com
m

unications protocol
A1.1 the protocol is open, free, and universally im

plem
entable

A1.2 the protocol allow
s for an authentication and authorization procedure, w

here necessary
A2 m

etadata are eternally accessible, even w
hen the data are no longer available

To be Interoperable:
I1. (m

eta)data use a form
al, accessible, shared, and broadly applicable language for know

ledge representation.
I2. (m

eta)data use vocabulariesthat follow
 FAIR principles

I3. (m
eta)data include qualified referencesto other (m

eta)data

To be Re-usable:
R1. m

eta(data) have a plurality of accurate and relevant attributes
R1.1. (m

eta)data are released w
ith a clear and accessible data usage license

R1.2. (m
eta)data are associated w

ith their provenance
R1.3. (m

eta)data m
eet dom

ain-relevant com
m

unity standards
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The Good N
ew

s: M
inim

al 
inform

ation checklists, 
such as M

IAM
E, are being 

advanced from
 all sectors 

of the biom
edical 

com
m

unity

The Bad N
ew

s: 
Investigators view

 
requests for even 
“m

inim
al” inform

ation as 
burdensom

e



U
nguided Data Entry is Problem

atic



Research Q
uestions

•
W

hat are the m
ost effective approaches to m

axim
ize 

reuse of pre-defined m
etadata elem

ents? 
•

How
 can w

e get m
etadata authors to generate m

ore 
m

etadata in shorter tim
e periods

–
To w

hat extent can w
e successfully predict m

etadata 
values from

 existing m
etadata?

–
Can w

e use m
anuscripts, published w

ork, user history, 
social m

edia to im
prove prediction?

•
To w

hat extent can experts and crow
ds find, verify, and 

fix m
etadata?

•
To w

hat degree does ontology-based m
etadata 

im
prove the precision and recall of dataset search?



C
ED
A
R

technology w
ill give us

•
Tools
–

To author m
etadata tem

plates that define a com
m

unity 
standard w

hile reusing previously defined elem
ents

–
To facilitate the capture of experim

ental m
etadata that 

conform
 to one or m

ore com
m

unity standards
–

To discover datasets that m
eet a plurality of dataset and 

experim
ental requirem

ents
•

M
ethods
–

To learn m
etadata patterns from

 unstructured, sem
i-structured, 

and structured m
etadata

–
To efficiently guide predictive entry of new

 m
etadata

–
To index, query, and reason

about ontology-based
m

etadata
–

To explore, verify, and collaboratively augm
ent experim

ental 
m

etadata even w
hen the data are located elsew

here



CEDAR w
ill em

pow
er users to m

eet and 
exceed the m

inim
al m

etadata standards
•

Em
phasis traditionally has been on developm

ent of 
sim

ple checklists of m
etadata elem

ents
•

Little practical consideration for
–

Using shared value sets (search, brow
se, query)

–
Com

m
on know

ledge representations(interoperable 
ecosystem

s of tools and data)
–

M
etadata validation against com

m
unity standards 

(richness and quality)
•

W
e need a m

ore expressive—
and com

putable—
fram

ew
ork for describing m

etadata
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•
John Graybeal

•
M

artin O
’Connor

•
M
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M
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O
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niversity
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niversity
•

Steven H. Kleinstein
•

Kei Cheung
N

orthrop Grum
m
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m

port)
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iser











W
e also w

ant to help
users com

pose 
tem

plates and auto-m
agically suggest 

m
etadata values



Can w
e use free text to predict 

structured and sem
i-structured values?



Predicting structured m
etadata (accuracy)

Using m
ulti label tree

Accuracy of 72%
 to predict 39 m

ost-occurring keys 
Average precision 79%

 (for all keys)
Average recall 82%

 (for all keys)

Predicting sem
i-structured m

etadata



M
etadata: The N

ext Frontier

W
e w

elcom
e new

 partners to 
–

Learn about yourm
etadata authoring w

orkflow
–

Evaluate CEDAR technology 
–

Incorporate this technology into your curation 
w

orkflow
s



m
etadatacenter.org
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http://m
etadatacenter.org


