12th International Digital Curation Conference - 20t Feb 2017 - Edinburgh University
Workshop on How EUDAT Services could support FAIR data.

Two part presentation:

1. The EUDAT — Herbadrop project.

Lifted slide by slide from Pascal Dugénie, Herbadrop Project Officer - C.I.N.E.S (Centre
Informatique National de I'Enseignement Supérieur)

2. The reality of being a data partner with HERBADROP
Robert Cubey — Plant Records Officer — RBGE (Royal Botanic Garden Edinburgh)



HERBADR®

EUDAT receives funding from the European Union's Horizon 2020 programme —
DG CONNECT e-Infrastructures. Contract No. 654065
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EUDAT The Herbadrop Data Pilot
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EUDAT Herbarium Images
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HERB. HORT. EDINB.

Millions of specimens in
herbaria all over the world

Global trend to industrial
digitizing
Data difficult to handle

even for medium size
institutes

Same challengesbeing = A% & 9 .=
faced by potentially | T
hundreds of herbaria in B
EEapE B~
Makes sense to work EEmemIEEL
together to develop a B

solution

il tiff: 180MB  zip: 8OMB"* jpg: 1MB
Herbadrop - June 2016 - Barcelona Total: 161MB
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EUDAT Herbadrop challenges

® Specimen images available online
* Cross institute &domains data analyses
® Large datasets of herbarium specimens
* 500 million worldwide
* 22 million in Germany
* 20 million in France
® Extracting information from the specimen labels :
* enhanced methods using state-of-the-art OCR
technologies
* particularly complex due to the presence of
biological material in the image
® Discovering new links between objects of
different collections
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Principles of OCR processing

HERBIER F. LECHAT -M

PIGNAL

U0 ipocxrey Tgmiw dime 2 13

Eftctnixgs SOONFRAT.
l‘rn £e vzl bass sapell
Aty g fngenibie do % b

n*11319 31/07/1993 dupl, P
BAH
Gesneriaceae

OCR > Fazenda Michel Frey
proceSSing 20 45°-20 30' S41 00" —(=| 15’

\AT
vy

Forét atlantique d'alliluda terrain
humide

HERBIER F. LECHAT - M. PIGNAL
Projet Pindorama - Pau brasil

o H31Y 310071993
Gesneriaceae

dupl. T, BAH

BRESIL, Espirito Santo. Pras Riberao do Mesa
Fazenda Mickel Frey.

20 85°-20 35S 41 0 -41 1S'W
Farés atlantique d'sliituds termain humide




E00699584

P02142145

ning for duplicates

\()r 'J\

% FLORA OF THAILAND
ISOTYPE
Rhachidosoraceae

Rhachidosorus siamensis S.Linds.

Chiang Mai: Fang: Doi Pha Hom Pok National Park. Truil
from Kew Lom Ranger Substation to Pang Mong Kon.
1750 m altitude, 20°3°56™ N, 99°8'6" £

In shady gully of small stream in lower montane forest,
Granite bedrock.

Terrestrial on clay bank. Rhizome 2-3 cm diameter,
ascending, producing miass of fibrous roots. Stipes and rachis

ISOTYPE mid to dark green above, very dark green to black beneath.
) ; ) densely scaly beneath, Croziers yellowy green with large pale
of Rodmidascrros HWAMENOW . D.Linds. bmw]na s:alcs Fronds to 113 cm long, lamina 47-78 x 18-36
- cm; 18-22 pairs of free pinnae; lowest pinnae reflexed or not.
The g sad &‘L\.)&*‘ L0109 L‘blZ—) Lamina mid to dark green and slightly shiny above, much

paler beneath, veins prominent. Indusia pale green.

ROYAL BOTANIC GARDEN Collectors: D.J. Middleton, S, Lindsay & P, Suksathan

’Ill Ilﬁiii' I“I“I Coliection number; 5051 2 Oct. 2009
‘ E ROVAL BOTANKC GARDEN EDINM ROM

QUEEN STRIKIT BOTANIC GARDEN

FLORA OF THAILAND

ISOTYPE

Rhachidosoraceae

Rhachidosorus siamensis S.Linds.

Chiang Mai: Fang: Doi Pha Hom Pok National Park. Traj
from Kew Lom Ranger Substation to Pang Mong Kon.
1750 m altitude. 20°3'56" N, 99°8'6" E

In shady gully of small stream in lower montane forest.
Granite bedrock.




EUDAT

Herbadrop objectives

‘ 1 PRESERVATION ?

long-term preservation of
herbarium specimen images

______ EUDAT scope
,  INFORMATION extracting information from
EXTRACTION images by using Optical Character
Recognition (OCR) analysis and
further image recognition
curent techniques
T HERBADROP scope——""" "
KNOWLEDGE . :
3 BUILDING * exploiting OCR results in a

full text analysis tool and offering
access and sharing with the whole
community

extended scope
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Service hosting

/ EUDAT CDI \ / CINES node (EUDAT@CINES)
cluster of HSM with
front-end servers Data Migration Facility

service end-points

production
monitoring B2SAFE

ariane.cines.fr ] / ' |
— NFS
< BzSAFE' T T T
nearline ariane-test.cines fr ]< ‘ :
B2STAGE ,.:i




E'UD;A'T Collaborations with other EUDAT WP

—
WP 5.3.2 WP 5
WP 2.2 )
e . Data Curation and
Certification DSA-WDS Policies
implementation cura WpP>5.4.2
WP 2.1 and Generic Execution
Service catalogue SLA-OLA provenance Framework
definitions policies to I
ensure Embeded
long-term HPC instances to execute
WP 2 readability OCR on-demand

HERBADRgP

WP 6.2 WP 6.3_
EUDAT services EUDAT project
operations enabling

-
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EUDAT Current status

« Achievements

- service operation and workflows between the B2SAFE
submission and the process of OCR data

- Ingestion of more than 3 Millions of images

representing 11 M OCR files and 1,78 M of Images
processed

- more than 22 TB of volume and 200 000 hours of
computation power

 \What still needs to be done



EUDAT

current status

 Achievements

 What still heeds to be done

finalize the archive function, harmonizing the Metadata model

definiting a common interface for harvesting specimen catalog

iIncluding common set of metadata attributes based on Darwin
Core standard.

Improving recognition of hand written text in herbarium images

C
C

C

C

ata curation as part of the preservation process (identifying
uplicates, or inducing new taxonomic relations, etc.).

evelopping an OAI-PMH endpoint to publish the content the
atabase.



Part two:

2. The reality of being a data partner with HERBADROP



is what we are very good at doing.
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At the RBGE — Plant collection




Plant identification: good at this.
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uul»‘“«rs satdnahensis £ 0 Dosc
Ndes, R4 Edin. 29(3):.317 -318 (1969)

EDBC
SEE COLOUR SLIDE COLLECTION

LAW S'f’ri’.‘?{l"iw":" P Qs .
\r‘—&- L. abs prforins (Gual, ) B, ok
Determinavit. P. H. Davis. b, Krn® anand

(GRS Dein )

Davis 45642
Lathyrus nivalis offj -

TURKEY., C10 Hakkari: Sat Dafi, Pimst
ridge between Ylksekova & Vareghz,
2150 m. Stony slopes. Perennial,
erect., Flowers lavender-blue,
standard darkest, 26 June 1966

o gt
E00279483

Plant curation: again, good this.



Digitisation: We have learnt in the last 10 years to become good at this.



© Sign up for e-news

Databases My Botanics Contact Us

| g
Boranic Garden Herbarium Catalogue
Edinburgh

Hits matching Genus=primula Species=scotica Filing region=1A (Britain and Ireland) Images only=Yes

Order results by | v \then by |

v | then by |

v | Sort results |

Home » Databases » Herbarium Catalogue

ROTAL BOTANE GAFOEN
on i

Wipgngm

X

l_‘.l Page 2 of 3 showing

Hits 31 to 60 of 85
New guery Edit query

l:] Goto page: [2 v |

Download selection options:
Download | Select all on page | Deselect all on page | Add all results ] Empty basket |

You have 5 items selected for download

Family: PRIMULACEAE Collection number: s.n.
Primula scotica Hook.

Collection date: July 1832

Filing region: Britain and Ireland

Country of origin: United Kingdom

Barcode: E00052924

Cite as: http://data.rbge.org.uk/herb/E00052924
Label data partially captured

Family: PRIMULACEAE Collection number: s.n.
Primula scotica Hook.

Collection date: June 1887

Filing region: Britain and Ireland

Country of origin: United Kingdom

Barcode: E00052984

Cite as: http://data.rbge.org.uk/herb/E00052984
Label data partially captured

Family: PRIMULACEAE

Primula scotica Hook.
Collector/Expedition: J.C. Crawford
Collector: 1.C. Crawford

Collection number: s.n.

Collection date: 16 August 1907
Filing region: Britain and Ireland
Country of origin: Not recorded
Barcode: E00019587

Cite as: http://data.rbge.org.uk/herb/E00019587
Label data partially captured

http://data.rbge.org.uk/herb

Select this record for download [
Name details >>

Eull specimen details >>

Select this record for download [J
Name details >>

Eull specimen details >>

Select this record for download [
Name details >>

Full specimen details >>
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Online dissemination: An ongoing process, but we have become good at doing this.



Royal .
Botanic Garden Herbarium Catalogue

Edinburgh

Back to results
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To download a TIFF version of this image, select the image resolution you require and then click the Get Tiff button

6117 x 10034 '® 3058 x 5017 ./ 1529 x 2508 | 764 x 1254/ 382x 627 191x 313 95x 156 . | GetTiff

Back to Top

Image size, quality and usability: With 600 dpi TIFF and 7 options of image size we are now good at this.



Capture Image
'
Edit Image
. Image workflow developed at
Save Image RBGE incorporating:
'

— I image capture

' automated image processing

' metadata recording

' optical character recognition

' quality control
' image streaming online

' archiving

Image workflows: We had to get good at this, it has taken while but we are there now.



Internal collection
management
databases

a0
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ROyal
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Data

a

Internally

produced
resources

A

RBGE project websites D

ADIAC Diatom Image Database Flora of Nepal
Apiales Resource Centre Webcyta Genetic Flora

Dipterocarpaceae Database Dryflora
Robert Wight Catalogue Cerrado
Sapotaceae Resource Centre Gesneriaceae Resource Centre
SE Asian Begonia Database CMEP Plant & Birds Apps.

Plants & You (Nepal)

Zingiberaceae Resource Centre
Botanics Stories

4

GeneBank

External
aggregators

BioCase iDigBio

BOLD

SYSTEMS s

The world's largest

Decisionmaking

and collaboration

Herbarium

/RBGE online catalogue?

Searchable &
downloadable data
RBGE online catalogues

A

CRIA
Species link

Europeana

Providing data aggregators: Once again had to get good at this, if we wanted people to use our data.

S 5]

Biodiversity scientists
- Taxonomists, habitat restoration, species checklists, geneticists etc.


http://elmer.rbge.org.uk/bgbase/vherb/bgbasevherb.php
http://www.rbge.org.uk/databases
repo.rbge.org.uk
http://eol.org/
http://eol.org/
http://eol.org/
http://eol.org/
http://eol.org/
http://eol.org/
http://elmer.rbge.org.uk/bgbase/vherb/bgbasevherb.php
http://eol.org/
http://eol.org/
http://eol.org/
http://eol.org/
http://eol.org/

lUsing username "xbarin02"

lUsing keyboard-interactive authentication.
|Password

ILast login: Sat Feb 23 04:39:56 2008 from c03-4l14a.kn

ixbar1n02?203—414a uname
IL1inux
Ixbarin020c03-414a locale

Category.

vutbr.cz

PuTTY Confiqurs

3
LANG=cs_CZ .UTF-8

. Session
éLC_CTYPR—”cs_CZ UTF-8" Logging
LC«NUM}".RIC=":S CZ .UTF-8" Terminal
JLC_TIME="cs CZ.UTF-8" Keyboard
JLC COLLATE="cs CZI .UTF-8" Bell
|LC MONETARY="cs CZ.UTF-8" Pt s
I.C MESSAGES="cs CZ.UTF-8" Window
LC PAPER="cs CZ .UTF-8" Appearance
§LC~NAME~”CS_CZ OTF-8" Behaviour
LC_ADDRL‘SS:“ cs CZ.UTF-8" Translation
§ LC_T}ZLP'.PHON}-‘.—-" cs_CZ oTF-8" Selection
|LC_MEASUREMENT="cs_CZ .UTF-8" Colours
JLC IDENTIFICATION="cs CZ UTF-8" Connection
Data
Proxy
Telnet
Rlegin
+} SSH
PuTTY Serial
Development snapshot 2008-02-23:r7864
© 1997-2007 Simon Tatham. All rights reserved
View Licence I Visit Web Site | About |

tion —

Options controlling character set transiation

Character set translation on received data
Received data assumed to be in which character set;

|UTF-8 ~|

(Codepages supported by Windows but not listed
here, such as CPB66 on many systems, can be
entered manually)

[ Treat CIK ambiguous characters as wide
[ Caps Lock acts as Cyrillic switch

Adjust how PUTTY handles line drawing characters

Handling of line drawing characters:

Use Unicode line drawing code points
Poor man's line drawing (+, - and |)
Font has XWindows encoding

Use font in both ANSI and OEM modes
Use font in OEM mode only

19

Copy and paste line drawing characters as lqqqgk

Open Cancel

This is where we are less strong — coding and command line interaction.




Preserving this — a high resolution image of
a herbarium sheet is great, but we want
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K. BUL!

Georeference the collection site, database the collector and
collection date; as here is physical proof that this material was
at a site on a particular date.
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F. fruhicosa vav. gybuscude . e | .
l PO:C‘ET.'L. iia gavuric Nestl.
i var. arbuscuia /D.Don/

2007

l! Resfsed by H.RhOdes 1956 S8 253

Depariment of Agriculiure, Ollowa, 12812-PIM—1T4)

rev. Jiti Sojak—+9-...

ar
(Loctlrnr) Ery el

hotealtilla avbuscvle D .2er

Dét. A. J. C. Grierson & D. G. Long
Bhutan Flora Project /)M V. V)4

Dets: (determinations) taxonomic opinions on the sheet, all
with different levels of validity — OCR is never going to the
complete answer for our material.
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cooper+2491+bhutan| X Q Downiosds using free tex

search are not uomr‘eo

2 results R
Thue‘m—ap; xe» x-s-:::urrentl;,' experimental
Y Add a filter o
H cooper Bl St
As a community we =
use unique identifiers . P i s
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Search occurrences A ]
Botanics Stories

Potentilla arbuscula |
REGE FERSONAL & PROJECT STORIES

Communities Exhibitions

35 results B
Refine your search
[\ swmate s e |
dal
@ Cocfigre ¥ Addnfler 12 Roland Edgar Cooper (1890-1967)
= o e s
Polentia artauscuda D. Don *
([ ) Raoland Edgar Cooper was born in 1580 and orphaned at an early age.
[ vy Spmecsrnns (41 Cnee he turned sixteen he came under the guardianship of his aunt
Emma Smith, his mother's half-sister, and her husband, the botanist and
s % Bruten future Regius Keeper at REBGE, Williarm Wright Smith.
Potentilla arbusculz D. Don v S Speciman 8/20%0 [ttt (1)
= In 1807 Cooper went to India with his uncle when Smith became Keeper
o ) : of the Herbarium at the Royal Botanic Garden Calcutta. While in Calcutta,
Potentilla arbuscula D. Don E;..LFJ- Speciman 87200 CJiiaientt S and then later in Lloyd Botanic Garden Darjeeling, Cooper studied botany
i Thooikcos § o C Y, PR o S o and horticuliure under the tutelage of George Thomas Lane, the then
[ 11 wmmcatar phants cxi & Curator of the Royal Botanic Garden Calcutta. While in India he
: : [ M Sctares Garden £ accompanied his uncle on collecting trips to Sikkim and the borders of
Potentilla arbuscula D. Don Crhina Spacimen 872001 O trmecs Spacarwes Dutn () MNepal, Bhutan and Tibet, gaining early experience of the diversity of the
e —— ) I Ll g Himalaya.
[ Netuaw ey Mussssmn 55 1
P,'t; b." b N _i — =iyl o L ] Actansst et Shaits 1) Rolsnd Edgsr Gooper. REGE Cooper returned to Scotland in 1810 when Smith was offered a post at
oten a_ar uscisia U. ; n s BEN Of B e 812001 ] Htarvess Unswarsty Hartsarna (1) Library Archive RBGE to describe the extensive collections then being received from
i z = n George Forrest from Yunnan. Cooper's botanical and horticultural
education continued when he signed up to be tutored at the Garden by Isaac Bayley Balfour with the intention of
el = Soain becoming a fruit farmer in British Columbia.
Potentilla arbuscula D. Don st Spichran e — ) i (101
] tist 101 Before finishing his studies he took up a post leading a collecting expedition to Sikkim sponsored by A K. Bulley
T ¢ EDOOTIE 8“;“ v : of Mess Gardens, with encouragement and support from Smith and Balfour. From his early expeditions to
Potentilla arbuscula D. Don Crina Snaciman p— Ot (21 Sikkim, and his studies at RBGE, Cooper was well qualified for this task. The reference that Balfour wrote for
i rotn : 2 - (mESTE Cooper to Bulley sang his praises, citing that he had a good grasp of local Northem Indian dialects and an
aplitude for leaming languages.
Po{enb"‘av arbus;“la D. Don LARNOWN OF Invaild Spaciman 7171581 Occar 40ix2) Collecting Trips
< : 2 : Do 10

We need to have stable identifiers to link out to other sources
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My 778

M Returnto Home / Results / ltem

Title

People

Classifications

ties
East Himalaya Gazetteer
Search results from the east himalaya gazetteer
page 1 of 1 showing
Hits 1 to 1 of 1 matching Phadjuding

1 Phadjuding in Thimphu District . Long., 082 34 E, Lat. 27 23 N

y o ASEAM
st dEn L A s
Go gle Map dala B0017 Google

Mo more hits

‘ollections~ Explore~ Exhibitions~ Blog~

Flora of Bhutan including a record of plants from Sikkim and FIND OUT MORE

Darjeeling: Volume 2, Part 1 (part number) View at Royal Botanic Garden Edinburgh;

United Kingdom &

?
Contributor: CAN | USEIT?

Grierson, Andrew John Charles 1929-1990, Long, David Geoffrey, Bates, M. (lllus),
Rodrigues, G. (lllus)

No Re-use
In Copyright @

SHARE

000

Type: Text
Subject: FH\qrh, Floras

size: 1-426p. ill., figs., map, bibl., indices, PB, 20cm

Date: http://semium.org/time/19xx_2_half
Creation Date: 1991, http://semium.org/time/1991
Period: 1991

First Issued: 1991, http://semium.org/time/1991
Temporal: http://semium.org/time/19xx

Publisher: Royal Botanic Garden, Edinburgh (Edinburgh)
Identifier: 9h3Nr3h7-ehrl-dfra-R2e4-ARh3eA2024fh 18722910723 51159

We need to have stable identifiers to link out to other sources



Biodiversity Heritage

Exception: "0" Status: Reguest failed: request timed out in DrupalApach rvice->checkResponse() (line 360 of

{opt!portal { drupal / tes/all ules/ hes upal_Apr Service.php).




END

Robert Cubey
Plant Records Officer
Royal Botanic Garden Edinburgh

r.cubey@rbge.org.uk
@RBGE_plant_rec
+44 (0) 131 248 2948
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