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Project	Management
• Lead	PI:	Jenn Yost	(Hoover	Herbarium,	Cal	Poly,	
San	Luis	Obispo)
• Project	manager:	Katelin (Katie)	Pearson
• Data	manager:	Jason	Alexander
• Symbiota developer:	Ed	Gilbert



capturingcaliforniasflowers.org



• Image,	database,	and	georeference	
904,200	specimens
• 22	target	families
• Oldest	records
• Most	diverse	families
• Most	endemic	and	threatened	families

• 250	additional	taxa

Goals	of	CAP	TCN

Biodiversity hotspot
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2. Capture	phenological	data	for	all	900,000+	specimens
• From	images
• From	label	data

Goals	of	CAP	TCN



3. Manage	data	in	centralized,	standardized	portal

Goals	of	CAP	TCN





Notes	in	database:	fl.	present



Need	for	Phenological	Standards
• Phenology	is	quantified	(and	stored!)	differently	according	
to	research	and	institutional	priorities
• Description	of	methods	may	be	difficult	to	find



Need	for	Phenological	Standards
• Phenology	is	quantified	(and	stored!)	differently	according	
to	research	and	institutional	priorities
• Description	of	methods	may	be	difficult	to	find

• For	most	powerful	phenological	research,	records	must	be	
aggregated.

• Non-standardized	data	is	difficult	to	mine	and	analyze	in	a	
meaningful	way.
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Phenological	scoring	for	angiosperms

Yost	et	al.	2018,	APPS
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Frontiers	in	Plant	Science

Plant	Phenology	Ontology



Darwin	Core:	MeasurementOrFact

eMoF term NEVP	value example
measurementID version	4	UUID urn:uuid:…
occurrenceID version	4	UUID	(usually) urn:uuid:…

measurementType NEVP	vocabulary	term	(NEVP	SKOS	
concept	'reproductive	condition')	 reproductive	condition

measurementTypeID NEVP	SKOS	Concept	URI http://purl.org/nevp/vocabulary/repro
ductive-phenology#01

measurementValue NEVP	vocabulary	term	(NEVP	SKOS	
prefLabel)	or	value flowering:	mostly	open

measurementValueID NEVP	SKOS	Concept	URI	or	empty http://purl.org/nevp/vocabulary/repro
ductive-phenology#09

measurementDeterminedDate ISO	8601	formatted	date 12/31/17
measurementDeterminedBy verbatim	determiner	name John	Doe

measurementMethod textual	description	of	scoring	method

Phenological	state	determined	by	
human	from	image(s)	of	herbarium	
specimen.	Symbiota	database	GUID	for	
image	is	provided	in	
ac:providerManagedID.

measurementRemarks Many	reproductive	units	damaged	by	
herbivory.	Reviewed.



Advisory	Committee
• Kjell Bolmgren (Swedish	National	Phenology	Network)
• Katharine	Gerst (USA-NPN)
• Gil	Nelson	(iDigBio)
• Patrick	Sweeney	(Yale,	NEVP)
• James	Macklin	(AppleCore,	Agri-food	Canada)
• Liz	Matthews	(US	National	Park	Service)
• Ramona	Wals (Plant	Phenology	Ontology,	Cyverse)
• Ed	Gilbert	(Symbiota,	SEINet)
• John	Wieczorek (Darwin	Core)



Questions	for	This	Workshop
• What	metadata	is	created	with	machine	learning?
• What	data	is	worth	keeping	from	machine	learning	with	the	

specimen	record,	if	any?
o How	can	we	(and	should	we)	store	multiple	scorings	of	a	specimen?
o Can/should	we	indicate	our	confidence	in	scorings?

• Is	it	important	for	us	to	record	that	something	was	scored	by	a	
person	now	for	the	machine	learning	community?
o From	image
o From	physical	specimen
o From	label	text

• Are	there	other	data	that	we	(herbaria)	need	to	record	for	the	
computer	learning	community	that	we	aren’t	anticipating?
o E.g.,	label	says	it	is	in	flower,	but	specimen	itself	is	not	in	flower	(or	has	lost	its	
flowers)

• What	is	the	relationship	between	machine	learning	scorings	and	the	
Plant	Phenology	Ontology?
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