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Automating Herbarium Sheet Data Extraction with AI:
From Labels to Database (work in progress)

Pierre Tocquin, ptocquin@uliege.be



The Challenge: Overcoming variability

Deciphering printed, handwritten, multilingual, and inconsistently structured 
herbarium labels…

…to produce structured, verified,
extended and database-ready information

{
  "input": "т BF130A LG 58268 HERBARIUM UNIVERSITATIS LEODIENSIS LG 
LIEGE, BELGIQUE ГЕРБАРИЙ ГЛАВНОГО БОТАНИЧЕСКОГО САДА … ",
  "specimen": {
    "scientificName": "Matthiola odoratissima (M.Bieb.) R.Br.",
    "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."
    ],
    "recordedByID": [
      "1794",
      "1471"
    ],
    "eventDate": "1971-04-22",
    "recordNumber": "",
    "identifiedBy": [],
    "identifiedByID": [],
    "country": "AZ",
    "stateProvince": "Baku",
    "county": "Baku district",
    "municipality": "Baku",
    "locality": "in monte Kitschik-Dagh prope pag. Duvanny",
    "decimalLatitude": 40.3755885,
    "decimalLongitude": 49.8328009,



т BF130A LG 58268 HERBARIUM UNIVERSITATIS LEODIENSIS LG LIEGE, 
BELGIQUE ГЕРБАРИЙ ГЛАВНОГО БОТАНИЧЕСКОГО САДА АН СС 

HERBARIUM HORTI BOTANICI PRINCIPALIS Academiae Scientiarum URSS 
MHA Matthiola odoratissima Pall.R.Br. Азербайджан, Бакинский район, 
г.Кичик-Даг в окрестностях пос. Дуванный, сухой каменистый склон. 
Caucasus, Azerbajdzhan, districtus Baku, in monte Kitschik-Dagh prope 

pag.Duvanny declive lapidosum siccum. 22.IV.1971 Е.Гогина, А.Маценко 
E.Goghina, A.Matsenko

Step 1: Text recognition

AI powered 
OCR

AI powered 
OCR



Step 2: Data processing with Agentic AI

Action 1: make sense from unstructured text using LLM

AI Agent

LLM
country

author

species city, district

collectors
date
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Step 2: Data processing with Agentic AI

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

AI Agent

LLM

Check taxonomy with GBIF
[https://api.gbif.org/v1]

Derive coordinates from location
[https://geocode.maps.co/search]

Derive altitude from coordinates
[https://api.open-meteo.com/v1/elevation]

Check if collector exists in db
[internal API]

Other tools to come…
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Step 2: Data processing with Agentic AI

Action 3: the agent produces a Darwin Core 
structured response and add it to the database
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"specimen": {
    "scientificName": "Matthiola odoratissima (M.Bieb.) R.Br.",
    "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." ],
    "recordedByID": ["1794", "1471"],
    "eventDate": "1971-04-22",
    "recordNumber": "",
    "identifiedBy": [],
    "identifiedByID": [],
    "country": "AZ",
    "stateProvince": "Baku",
    "county": "Baku district",
    "municipality": "Baku",
    "locality": "in monte Kitschik-Dagh prope pag. Duvanny",
    "decimalLatitude": 40.3755885,
    "decimalLongitude": 49.8328009,
….



AI Agent

LLM

Step 2: Data processing with Agentic AI

Choosing the right LLM: beyond size and cost… 



Step 3: Data Curation

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











Join Us



THANK YOU
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