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‘ L I EGE Automating Herbarium Sheet Data Extraction with Al:
université From Labels to Database (work in progress)

Matthiola odoratissima (M.Bieb.) R.Br. Dt L

Plantae : Tracheophyta « Magnoliopsida (M.Bieb.) R.Br. | d -

2 M. Mazurenko A E. Goghina & 1971-04-22 @ Azerbaidjan

SPECIMENS

BFI30A M. Mazurenko, E. Goghina
1971-04-22 : i
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HERBARIUM UNIVERSITATIS LEODIENSIS (1) = y @ CONTEXTE ECOLOGIQUE & DONNEES COMPLEMENTAIRES

Y’ Habitat & terrain ® Géoréférencement

declive lapidosum siccum (dry stony slope)

Pierre Tocquin, ptocquin@uliege.be



The Challenge: Overcoming variability

Deciphering printed

fthAPHf [JABHOI'O BOTAHMUECKOT'O CAJIA AH C(

HERBARIUM HORTI BOTANICI PRINCIPALIS
Academiae Scientiarum URSS (MHA)

, handwritten, multilingual, and inconsistently structured

herbarium labels...

Matthiola odoratissima (Pall.)R.Br.

AsepGatinxan, Baxunckuit paitod, r.HKuumk-lal
P OKDECTHOCTAX Noc. [yBaHHHM,
CyxO¥ KaMeHMCTHH! CKJIOH.

...to produce structured, verified,

extended and database-ready information

Caucasus, Azerbajdzhan, districtus Baxu,
in monte Kitechik-Dagh prope pag.Duvanny
declive lapidosum siccum.

{

"input": "1 BF130A LG 58268 HERBARIUM UNIVERSITATIS LEODIENSIS LG

LIEGE, BELGIQUE rEPBAPUI MABHOIO BEOTAHUYECKOr O CAJA ... ",
"specimen": {

B2 13 i E.l'ormua, A.ManeHko
E.Goghina, A.Mateenko

"scientificName": "Matthiola odoratissima (M.Bieb.) R.Br.",
"canonicalName": "Matthiola odoratissima",

"genus": "Matthiola",

"family": "Brassicaceae",

"order": "Brassicales",

"kingdom": "Plantae",

‘ "phylum": "Tracheophyta",

\.-r‘rx 1 HOI'O BOTAHWYECKOT'O CAJA AH C( "

R "class": "Magnoliopsida",
lrnIUmIU HORTI d()l’l\ntl IRINCIPALI *
A

cademiae Scientiamrum URSS (MHA) *

R "scientificNameAuthorship": "(M.Bieb.) R.Br.",
o o "gbifTaxonKey": 7850308,
R "species_synonym": ",
pegoduvennifl o "recordedBy": [
"Goghina, E,
"Matsenko, A"
I
"recordedByID": [

Nq4=AAN

HERBARIUM UNIVERSITATIS LEODIENSIS (1G)
(LIEGE, BELGIQUE)

C ’ HEHKO
B.Go nir A Matsenko




Step 1: Text recognition

T'EPBAPUZ TJABHOIO BOTAHMYECKOT'O CAJIA AH C
 HERBARIUM HORTI BOTANICI PRINCIPALIS
Academiae Scientiarum URSS (MHA)

Matthiola odoratissima (Pall.)R.Br.

AsepGaiimxan, BakuHckuit paitod, r.HKuumk-[a
P OKDECTHOCTAX MNoc. lyBaHHH#,

CyxO¥ KamMeHMCTHH CKJIOH.

Caucasus, Azerbajdzhan, districtus Baxu,
in monte Kitechik-Dagh prope pag.Duvanny
declive lapidosum siccum.

0213 1971 E.l'ormHa, A.ManeHko
E.Goghina, A.Mateenko

Al powered
OCR

-
w\/

/ Wil o T BF130A LG 58268 HERBARIUM UNIVERSITATIS LEODIENSIS LG LIEGE,
RPRAPYH PIABHOTO BOTAMINEGHDNO CATA AH ‘." BELGIQUE rEPBEAPUI TMABHOIO BOTAHNYECKOIO CAOA AH CC
"”i’iﬁﬁiﬁu’i"‘éﬁieﬁYf?ﬁiﬁlu§§i"ﬁ5ﬁ§“ ‘.“ HERBARIUM HORTI BOTANICI PRINCIPALIS Academiae Scientiarum URSS
' o MHA Matthiola odoratissima Pall.R.Br. Asep6aitakaH, BakMHCKUI paioH,
he "." r.Knumk-flar B okpecTtHocTAX noc. [lyBaHHbIN, CYXON KAMEHUCTbIN CK/TOH.
e s ron e “ Koo ¢ Caucasus, Azerbajdzhan, districtus Baku, in monte Kitschik-Dagh prope

pag.Duvanny declive lapidosum siccum. 22.1V.1971 E.lornHa, A.MaueHKo
E.Goghina, A.Matsenko




T BF130A LG 58268 HERBARIUM
UNIVERSITATIS LEODIENSIS LG LIEGE,
BELGIQUE rEPEAPUI IMABHOIO
BEOTAHNYECKOIo CAJAAHCC
HERBARIUM HORTI BOTANICI
PRINCIPALIS Academiae Scientiarum
URSS MHA Matthiola odoratissima
Pall.R.Br. AzepbangyxaH, bakmHckum
pamnoH, r.Knumk-[lar B OkpecTHOCTAX NocC.
[lyBaHHbIN, CyXON KaMEHUCTbIN CKNOH.
Caucasus, Azerbajdzhan, districtus Baku,
in monte Kitschik-Dagh prope
pag.Duvanny declive lapidosum siccum.
22.IV.1971 E.Tornna, A.MaueHko
E.Goghina, A.Matsenko

Step 2: Data processing with Agentic Al

Action 1: make sense from unstructured text using LLM

species

author

\_

Al Agent

—

J

LLM

country

location

/

Darwin

Core city, district

T BF130A LG 58268 HERBARIUM

UNIVERSITATIS LEODIENSIS LG LIEGE,

BEAGIQUE rEPBAPVI ITTABHOT
BOTAHNYECKOIO CAOAAHC
HERBARIUM HORTI BOTANICI

PRINCIPAINS Academiae Scientiarum

URSS MHA Matthiola odoratissima

Pall.R.Br. AzepbanpykaH, bakmHcKnin
panoH, r.Knumnk-flar B okpecTtHocTaX noc.
[lyBaHHbIN, CyXON KaMEHNCTbIN CKAIOH.

Caucagus; Azerbajdzhan, districtus Baku,
in monte Kitschik-Dagh prope

ag.Duvanny declive lapidosum siccum.

22.IV.1971 E.lTornna, A.MaueHko
! E.Goghina, A.Matsenko

date

collectors habitat



Step 2: Data processing with Agentic Al

Action 2: provide tools and let the agent decide which tool(s) to use to check or complete information

..................................................
------------------------------------------------------

species ' istri ;
P city, district Check taxonomy with GBIF
[https://api.gbif.org/v1]

T BF130A LG 58268 HERBARIUM

author UNWVERSITATIS LEODIENSIS LG LIEGE, R .
BEAGIQUE F'EPBAPVN TJIABHOT Derive coordinates from location
BOTAHMYECKOIO CALAAHC P " / [https://geocode.maps.co/search]
HERBARIUM HORTI BOTANICI e eeesteeeee s eeeesess s RSt nee s
PRINCIPALS Academiae Scientiarm et
PglI??RSBI\: 1’2;36:22;3?%?:53?;“ / Derive altitude from coordinates
. ’ K [https://api.open-meteo.com/v1/elevation]
pamnoH, r.Knumk-flar B okpecTtHocTAX noc. v
A \ Al Agent J
Cauca 7Azerbajdzhan, districtus Baku, : Check if collector exists in db E
in monte Kitschik-Dagh prope / finternal API]
country ag.Duvanny declive lapidosum siccum. ! LY i
00 IVA971 E.ormma, AMatenko | L T

E.Goghina, A Matsenko L L M g O thertOOlStocome ...................................
location date x / :

collectors habitat



Step 2: Data processing with Agentic Al

Action 3: the agent produces a Darwin Core

structured response and add it to the database

"specimen": {

Specles "scientificName": "Matthiola odoratissima (M.Bieb.) R.Br.",

city, district

T BF130A LG 58268 HERBARIUM
UNWVERSITATIS LEODIENSIS LG LIEGE,
BEAGIQUE FrEPBEAPUI TNTABHOT
BOTAHNYECKOIo CAJAAHC
HERBARIUM HORTI BOTANICI
PRINCIPALNS Academiae Scientiarm
URSS MHA Matthiola odoratissima
Pall.R.Br. AzepbangyxaH, bakmHcKum
pamnoH, r.Knumk-[lar B okpecTtHoCcTAX noc.
[lyBaHHbIV, CyXxON KAMEHUCTbIN CKAIOH.

Cauca 7Azerbajdzhan, districtus Baku,
in monte Kitschik-Dagh prope
ag.Duvanny declive lapidosum siccum.

author

country
22.IV.1971 E.TornHa, A.MaueHKo
E.Goghina, A.Matsenko
location date x

collectors habitat
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LLM

"canonicalName": "Matthiola odoratissima",
"genus": "Matthiola",

"family": "Brassicaceae",

"order": "Brassicales",

"kingdom": "Plantae",

"phylum": "Tracheophyta",

"class": "Magnoliopsida",
"scientificNameAuthorship": "(M.Bieb.) R.Br.",
"gbifTaxonKey": 7850308,
"species_synonym": "',

"recordedBy": ["Goghina, E.", "Matsenko, A." ],
"recordedBylID": ['1794", "1471"],
"eventDate": "1971-04-22",

"recordNumber": "*

"identifiedBy": [],

"identifiedBylD": [],

"country": "AZ",

"stateProvince": "Baku",

"county": "Baku district",

"municipality": "Baku",

"locality": "in monte Kitschik-Dagh prope pag. Duvanny",
"decimallLatitude": 40.3755885,
"decimallLongitude": 49.8328009,



Weighted Accuracy (%)
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Step 2: Data processing with Agentic Al

Choosing the right LLM: beyond size and cost...

Cost-Efficiency Analysis

Ideal configurations: top-left (high accuracy, low cost)
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Average Cost per Image (USD)



Step 3: Data Curation

Pre-completed and Al pre-processed data greatly accelerates the human curation process

© Information a propos du déterminateur

v
& Données taxonomiques N\
® CLASSIFICATION
ESPECE GENRE FAMILLE ORDRE
Matthiola odoratissima (M.Bieb.) R.Br. Ly ) Matthiola Brassicaceae Brassicales
AUTEUR
(M.Bieb.) R.Br.
| IDENTIFIANTS & STATUT
TAXip  TYPEDE ECHANGE AVEC N° CATALOGUE REFERENCE
SPECIMEN
s R BFI30A
Herbari... v
7~
_istype _iscultivated vérifié ?
;E; SUGGESTIONS TAXONOMIQUES
RANG NOM CANONIQUE NOM SCIENTIFIQUE GENRE FAMILLE

® Localisation




herbariumcollection.uliege.be

& Herbarium de I'Université de Litge % Spécimens ~ ¢h Taxonomie ~ @

@ Information & propos du déterminateur

A Données taxonomiques ~

Esm‘zcem GENREm FAMILLEm ORDREm

Primula auricula L. @ Primula Primulaceae Ericales

AUTEUR

L.

TAXID TYPE DE ECHANGE AVEC N° CATALOGUE REFERENCE

SPECIMEN
2 v WEI30A
Herbariu... ~ y
_istype _iscultivated vérifié ?

RANG NOM CANONIQUE NOM SCIENTIFIQUE GENRE FAMILLE

@ Localisation ~

commune [IX9 ieu-oiT (X7 DATE DE

PAYS COLLECTE

In monte Brandkogel Stubalpe
Autriche

REFERENCE DE m _tonciTupe [[[EATI TUDE INFORMATIONS

LA CARTE “LATITUDE . COMPLEMENTAIRES
10.8513784 1500 ¢
46.9755144
Decimal degrees “~
(e.g., 50.5833)
Q Get @ Vérifier les Obtenir les coordonnées: récupérer lat/long depuis I'adresse | Vérifier:
Eﬁ:m e Coordinates coordonnées afficher sur la carte
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[Erterade . oy b
& o T § Kaunergra s e M
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[ § y 7 i
[10km - T 3 X
15 mi 7 ?, Namrpn_[r; 4 == | eaflet | © OpenStreetMap contributors
Picture (4096 x 7542) & Stockage N

WO LUUWWW W 4 Contexte écologique & Données complémentaires e




& Herbarium de I'Université de Liége

Y’ Spécimens ~ & Taxonomie ~

HERBARIUM UNIVERSITAFIS LEODIENSIS
(LIEGE, BELGIQUE)

Z:,kr.; Dot eXYBECKs Vicdhae sereil
Cbole )y A _/%%a- /fd‘/.Lr/
P4 73,

é/;&d/‘j W Lgtclorziz o
/ : S
@/ l@ifhl{‘ “wlo 74,/010’# orrestta

- /3

@ Encodage

herbariumcollection.uliege.b

(2]

°

Enregistrer ~ Ré-analyser

2e2 Information a propos du collecteur A %% A

SELECTIONNER UN OU DES COLLECTEURS DANS LA LISTE

X Eggers Baron

ou encoder de nouveaux collecteurs
[.+]
@ Information a propos du déterminateur v

& Données taxonomiques ~

Espécem GENREm FAMILLEm ORDREm

Indigofera tinctoria L. Indigofera Fabaceae Fabales
AUTEUR

L

TAXID TYPE DE ECHANGE AVEC N° CATALOGUE REFERENCE

: SPECIMEN . YEIZ0A
Herbariu... v
Vi
_istype _iscultivated vérifié ?

RANG NOM CANONIQUE NOM SCIENTIFIQUE GENRE FAMILLE

@ Localisation A
commune [IX°9 ueu-oiT [IX9

PAYS DATE DE

= . St. Thomas St. Thomas, partis orientals insulae COLLECTE

lles Vierges des

/4 1880-01-01

REFERENCE DE _LATITUDE _LONGITUDE ALTITUDE INFORMATIONS

LA CARTE

@ COMPLEMENTAIRES

Decimal degrees
(e.g., 50.5833) iz

Q Get @ Vérifier les Obtenir les coordonnées: récupérer lat/long depuis I'adresse | Vérifier:
Coordinates coordonnées afficher sur la carte



herbariumcollection.uliege.be

10-17 l:Ea Loc.

Lycoperdon perlatum Pers. EFI30A Demoulin, Vincent BE 1969- 2026-06-04 Tax. Col. Det. Coord. Alt.
Lycoperdon perlatum Pers. DFI30A Demoulin, Vincent BE 1969- 2026-06-04 Tax. Col. Det. Coord. Alt.

09-27 [ pate JIETS
Cyathus olla ZBF30A Lausberg, P. BE  1971-  2026-06-02 Col. | pet. | coord. [ an. ]
Date

08-30 Loc.
Cyathus olla YBF30A Demoulin, Vincent BE  1974-  2026-05-29 (XM DS XD
07-18 Date | Loc.
Matthiola odoratissima BFI30A Goghina, E.E;  AZ  1971-  2026-05-26 | Tax.  Col. P18 Coord. | Al.
(M.Bieb.) R.Br. Mazurenko, M. 04-22 Date Loc.
Matthiola taurica (Conti) CFI30A RU  1938-  2026-05-26 | Tax. [[IEED coord. [An.
Grossh. 05-12 Date Loc.

Onosma taurica var. brevifolia  AFIS0A Nydegger, Max TR 1993-  2026-05-26 | Tax.  col. (%) coord. [N
DC. 05-20 [ Date ETS

Carlina oligocephala subsp. ~ ZEI30A Nydegger, Max ~ TR  1980-  2026-05-26 | Tax. | Col. (5% coord. X9
oligocephala 07-29 m Loc.

Indigofera tinctoria L. YEI30A Eggers, Baron Vi 1880-  2026-05-26 | Tax. |col. [CEN XD

01-01 Date Loc.
Reseda lutea var. vulgaris ~ XEI30A Henin, Henri BE  1907-  2026-05-26 col. [EE coord. ' an.
Mll.Arg. 07-26 Date Loc.
Primula auricula L. WEI30A AT 2026-05-26 [ Tax. [ RS coora. [N
| Date JETY
Viola cazorlensis Gand. KFI30A Segura ES  1977-  2026-05-26 | Tax.  Col. | Det. Coord. [[XH)
Zubizarreta, A. 05-07 Date Loc.
Cladonia verticillata YZH30A R 1921- 2026-05-22 (RN OO
08-01 Date | Loc.
Cladonia cervicornis subsp.  ZZH30A Koziol, Edward ~ PL  1997- 2026-05-22 (EXS DO
verticillata (Hoffm.) Ahti 07-28 pate | Loc.
Cladonia cervicornis subsp.  BAI30A Serusiaux, BE  1988- 2026-05-22 [ENSEBEEEIOO
verticillata (Hoffm.) Ahti Emmanuel 07-01 Date | Loc.
Showing 26 to 50 of 38,234 entries « < 1 n 3 4 5 . 15830 > »
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SCANn WLTtn d dligltdlL cdadmerd nign resoLutction.

One picture every 18 secondes, perfect at a depth of field of 5cm
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