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Research data management in food research
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FAIR principles

| Findable
B Accessible
" Interoperable

® Reusable
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Metadata in an open world

s

e explanation and qualification

e provenance and method
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Metadata requires meta-effort

Get closer to the individual
researcher, making the task easier

5 y w

Possible directions

" Generic, shared ontologies and task specific ontologies.
" Annotation embedded in existing tools

" Automated annotation

" Allow for flexible annotation — but limit data footprint
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Expressive but general ontologies

" Agrovoc, Gene Ontology, see for example AgroPortal
project

® Basic annotation of numerical data: units of measure and
guantities
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OM - Ontology of units of Measure

Y
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Measure —
hasUnit
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hasNumericalValue

hasUnit
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Use Cases and Suitability Metrics for Unit
Ontologies. Markus D. Steinberg, Sirko
Schindler and Jan Martin Keil.

s

FOOD & BIDBASED RESEARCH
WAGENINGENDNEE

(@...feature modeled; O. .. featurgunotin

deled)

Table 2: The presence of features within the examined ontologies.

MUO OBOE| OM | QU QUDT SWEET UO
unit of measurement (unit)| @ ® ® ® ® ® ®
kind of quantity (qgk)| @ L ] ® [ ® L] ]
field of application (app)| © 9] ] [ o' L] O
dimension (dim)| © O L ] o] ® O O
dimension vector (vector)| © O ® O L] ) @]
system of units (system)| O O L ] L O O
phenomenon (phen)| © ® ® O O ) ]
measurcment (meas)| @ ® ] 9] O O O
conversion (conv)| O L] L ] ] ] L O
prefix (prefix)| @ O ® [ ] L ] ® o
unit +* system| O O L ] L O O
unit <* qk| @ ® ® ® ® ® ®
unit <* dim| © ] ® O [ ] ] 8]
unit +* vector| O ) ® (] L] ) O
unit +* prefix| O ] ® ® O ® @)
unit <* app| O Q ® o] 8] 0] Q
gk «*app| O ] e ® @] ® O
meas <* phen| © L ® 9} O O O
meas <+ gk| O [ ] L ] @] @] O O
meas +* unit| @ ® ] ] O O Q
meas <* value| @ [ ] L] 9] O O O

symbols for units| @ O L [ L L o'
symbols for gks| © O L] 0] L] O O
typ. values per units and apps| O O (@) ()] (@) O O
typ. values per gks and apps| O ] O ] @] O @]
allowed values per units| ©O O O 9} O O O
allowed values per qks| © O @] @] O O O
precision of conversion| © O o] 9] O o} O
number of diff. lang. tags"'| 1 112 3 1] 0 02 0
unit composition| O O L ] o] O o Q
quantity composition| © O @) ) @] O @
everyday lang. designators| O O L ] @] O o] @]
resolvable URIs| 0" o"| e o} O o¥ e




Use Cases and Suitability Metrics for Unit
Ontologies. Markus D. Steinberg, Sirko
Schindler and Jan Martin Keil.

s

FOOD & BEIOBASED RESEARCH

WAGENINGENDNEE

Table 2: The presence of features within the examined ontologics.

(®@...feature modeled; O.. . featur

T a

odeled)

MUO OBOE

S
=

QU QUDT SWEET UO

unit of measurement (unit)
kind of quantity (qk)

field of application (app)
dimension (dim)
dimension vector (vector)
system of units (system)
phenomenon (phen)
measurement (meas)
conversion (conv)

prefix (prefix)

in

unit +* system
unit ++ gk
unit <* dim
unit +* vector
unit +» prefix
unit <> app
gk «* app
meas <* phen
meas <> gk

meas +* unit

e CCCocCocCoCeCeCcCecCcCcocoee
ee®O®CCCOCOCCOoOee®CCCOOe

Challenge in OM: fill in applicaticn

areas

cCCCcCecCecCoceceeccoCcCeee

L
L]
O
O
o]
O
O
®
®
o]
L]
O
&)
®
O
®
8]
O
9]

®
O
®
o
®
O
O
L]
L]
®
®
o
®
O
O
O
(@
O
@]

i

ocoCcCcoCQOCCoCCCCCeT|®@CCCCoCCC0Oe®e

—_
=

unit composition

quantity composition
everyday lang. designators
resolvable URIs

Q. Cc0oC
Q000
=

® 0 C 0

O C O O
0 C 0 O
O 0 O O
=]

ecCoC




Specific tasks require specific ontologies

AGROVOC

® O
°
a

Area harvested to date § "% GBarea
Estimated average UK yield to date Above average Uha
Yield range 5596 tha
UK 10 year average yield 6.4 tha
Cluality - neional aeerage

Spwt Limited data kgl

Mafing grain N Limited data. %o

SCIEENTgS Limited data %
Moistune al haryest 14 %
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Creating task-specific ontologies

[T
B = A

(- @ www.fbresearch.nl/rocplus/RelateConcepts.aspx A | | - warenkennisbank svh
= _ B —
Val
Select project Add terms Identify synonyms Get suggestions Create taxonomy Indicate rela

Select Project Add Terms Identify Synonyms Get Suggestions

Create Taxonomy Indicate Relations Visualisation Export Ontology

Create Taxonomy

Drag and drop terms into the tree Drag and drop to change the structure

[T Hide concepts with ‘RelatedTo’ relations

|_:5;.-:;‘;5.--_- | | Search | | Reset _—J biennial

microbal activity _J broad-leaved weed

microbial activity |- grass weed

microbial population - parasitic weed

Microbial process - perennial
microbial properties j perennial grass weed

microfauna ~I perennial weed

microflora -} pestweed

milking machine 5 black grass

millet [ non resistant black grass
mineral -} resistant black grass
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Creating task-specific ontologies

B
| LLROC+ m

(- & www.fbresearch.nl/rocplus/RelateConcepts.aspx wve | |' warenkennisbank svh
B —

GOMNIT/

Val
Select project Add terms Identify synonyms Get suggestions Create taxonomy Indicate rela

Select Project Add Terms Identify Synonyms Get Suggestions

Create Taxonomy Indicate Relations Visualisation Export Ontology

Create Taxonomy

Drag and drop terms into the tree

Drag and drop to change the structure
["1 Hide concepts with ‘RelatedTo’ relations

Challenge in ROC+: Inherit partial structures
from general ontologies

millet non resistant black grass

mineral - resistant black grass
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Not yet another software solution please

Rosanne: extending Excel with semantics

@9 o-E

Bicel T ——_——

|
Home Insert Page Layout Formulas Data Review  Wiew  Developer  PowerPivot Acrobat|5emantic5uppurt|

=) =
g N
]

Annotation RDF

Unit

Integration

Export | Conwversion

= O 5

About | T

F | Annotation

| About | !

1
Semantics | Actions Z E mass B origin B price B
Al - (™ £ ‘ Ii banana 250 Kenya
- | 4| |pear | 310lHolland
4 A | £ | D | | 5 |strawberry 275 Holland
| & |pinapple 146 South Africa
1 -] L 7| mango 231 Kenya
2 | 8 |apple 520 Holland
— |9 orange 430 Spain
|10
| 11]
|12
|13

il
WA b M
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Table:
o

@ Annotate: @) Quantities and units
) Other

Header:

14

Quantity:: |mass

Unitz |g|am

m




Not yet another software solution please

Rosanne: extending Excel with semantics

@9 o-E —

|
Home Insert Page Layout Formulas Data Review  Wiew  Developer  PowerPivot Acrobat|5emantic5uppurtl

=) =
L]

Annotation RDF Umt_ Integration | About A B | c | D | c | F] Annotation —
Export | Conwversion [ 1 Q-
; : | Jl——|
I semantics | Actions | About | 2 Produc s origin e .
= abled
F 3 banana 250 Kenya
Al - ™ ‘ — @ | Define | | Clear
- = | 4 pear | 310JHolland =
ok A B | = | D | _5 strawberry 275 Holland @ Annotate: Quantities and units
1 | & pinapple 146 South Africa © other
7 mango 231 Kenya

Challenge in Rosanne: provide context specific

concepts for annotation
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Flexible, but with [imited footprint

missing values, merged data, different record lengths,
iInhomogeneous, different units, accuracies ...

Emissions Costs

| Mtonne CO2-eq | Meuro

Crop . Corn 28.0 50.0
Soybean 0-0 | 75.0
Canola @ 1 1200

Total TI36.0 245.0

The crop Canola leads to an emission of 38.0 Mtonne CO,-eq
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RDF Record Table

basic ideas: record as a snapshot & entities versus quantities

prov:Entity

ol

| |
rec:RecordTable -rec:containsAsData rec:Cell

1

rec:.containsRecord

rec:.containsContent

owl:Thing

identified entity: :
object, event, material... om:Quantity
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Removing redundancy in tables

rec:containsAsExplanation

:

rec:hasLiteralVValue

]

-rec:containsAsData

‘ rec:RecordTable

rec.containsRecord

s
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Cell
rec eT —‘

rec.explainsData

rec.containsContent

owl:Thing




Removing redundancy In tables

Challenge: evaluate the model in different

situations

rec.explainsData

rec.containsRecord .
rec:containsContent

Challenge: how to link to compact formats for

homogeneous data
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Annotating legacy data E—T T —r

| Mtonne COZ4q | Mewo

Erop Can 280 500
| Goybaan | 700 | 750
| camla | 380 | 1200
| Tatl [1260 [ 2450

Identify initial
block structure J:L

(approach 1)

MARTINE DE VOS

INTERPRETING NATURAL SCIENCE
SPREADSHEETS

Semantically |lhhbum|

categorize blocks
(approaches 2,3,4a)

Annotate
individual terms
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Annotating legacy data E—T T —r

Mionne CO2-4q | Mewn

Crop Carm 2B S00
| Soybean | 700 | 750
| camla | 380 | 1200
| Tatl [1260 [ 2450

Identify initial
block structure

(approach 1)

MARTINE DE VOS

INTERPRETING NATURAL SCIENCE
SPREADSHEETS

Challenge: implement heuristics in commonly
used software
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Message

" Proper metadata requires additional effort
" Turn semantic annotation into regular business

" Do this by contextualizing software
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Message

" Proper metadata requires additional effort
" Turn semantic annotation into regular business

" Do this by contextualizing software

Can you help bringing the presented models and tools
> further into the agrifood research infrastructure?
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Thank you

contact: jan.top@wur.nl
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