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 Open source 
 Virtual flora/fauna
 Specimen search 

engine
 Biodiversity inventories
 Identification keys
 Images, maps, 

descriptions, common 
names, etc



 Backbone of 
Floristic Research

 Baseline data
 Proof of Occurrence
 Expert Reviewed
 Verifiable 
 Millions occurrence 

records



 Community portals
 Distinct datasets
 Taxonomic scope
 Geographic scope

 Custom look & feel
 CSS 
 configuration files



 Read-only user 
interface

 Password Protected
 Online Browser-based 

application
 Platform independent
 Globally accessible
 No special software 

installation (free)
 Make use of web 

services





Imaging Stage
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 NSF ADBC (#1115116) 
 ~ 2.3 million specimen
 90% of all specimens
 900,000 lichens
 1.4 million bryophytes

 > 60 non-governmental 
US herbaria (95%)
 Mexico, US, Canada

 16 digitization centers



 Lichen Consortium
 http://lichenportal.org
 73 collections
 1.7 million records
 338,000 unprocessed

 Bryophyte Consortium
 http://bryophyteportal/
 71 collections
 2.2 million records
 725,000 unprocessed

http://symbiota.org/nalichens/
http://bryophyteportal/


 Optical Character 
Recognition

 Convert image of 
text into actual text

 OCR Engines
 Tesseract 
 Google, open source, 

free
 ABBYY 
 Proprietary, Windows 

or expensive
 Nightly Batch OCR

PLANTS OF New Mexico
Herbarium of Arizona State University
Parmelia ulophyllodes (Vain.) Sav.
COUNTY  Dona Ana
Location  Joranada Experimental Station -
New Mexico State University
Habitat  on Juniperus
ELEV. 4400’
Collector  T. H. Nash   #7914    DATE 8/27/73
Det.   T. H. N.



 Issues
 Old fonts
 Faded labels
 Form labels
 Handwritten labels
 Specialized terms

 Solutions
 Image treatments
 OCR tuning
 Dictionaries
 Consensus OCR
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 Natural Language 
Processing

 Parse OCR text into 
target fields

 Augment / repair
 OCR errors
 Misspellings
 Data type 

conversions

PLANTS OF New Mexico
Herbarium of Arizona State University
Parmelia ulophyllodes (Vain.) Sav.
COUNTY  Dona Ana
Location  Joranada Experimental Station -
New Mexico State University
Habitat  on Juniperus
ELEV. 4400’
Collector  T. H. Nash   #7914    DATE 8/27/73
Det.   T. H. N.

scientificName: Parmelia ulophyllodes (Vain.) Sav.
stateProvince: New Mexico
county: Dona Ana
Locality: Joranada Experimental Station
substrate: on Juniperus
verbatimElevation: 4400’
minimumElevationInMeters: 1341
recordedBy: T. H. Nash   
recordNumber: 7914  
eventDate: 1973-08-27
identifiedBy: T. H. Nash



 Issues
 Variable layouts
 Loose standards
 OCR error

 Solutions
 Authority tables
 Levenshtein distance
 Word stats
 Format recognition
 Parsing profiles
 Duplicate harvesting
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 Specifically tuned for lichen and bryophyte
 Logic, pattern matching, lookup tables
 scientific name, collector, number, date , assoc. 

collectors, locality, coordinates, elevation, habitat, 
substrate, descriptions, general notes

 Recognizes label formats for specific collectors
 Programmer: Robert Anglin 
 UW-Madison







 Logic, pattern matching, lookup tables
 Scientific name, collector, number, date, 

coordinates, elevation
 Word frequency tables
 locality, habitat, substrate, description, notes

 Daryl Lafferty 
 Arizona State University associate

 Open source PHP class
 Input: OCR text block
 Output: Darwin Core array





Fields: locality, habitat, substrate, description, notes

First Word Second Locality habitat
creek 49992 (72%) 16990 (24)
eagle creek 239 (98%) 5 (2%)
creek bottom 85 (12%) 544 (76%)
along creek 315 (14%) 1530 (69%)
sycamore 1453 (76%) 354 (19%)
under sycamore 1 (8%) 9 (75%)
riparian 874 (7%) 9185 (73%)
pedro riparian 242 (66%) 1 (0%)
mesquite 386 (14%) 1841 (66%)



 Previously completed records required to 
build word frequency table

 Tuned and tailored to portal
 Word stats specific to portal data

 Improves with use
 Word stats adjusted with new records



OCR

Known

 No parsing
 Uses OCR to 

establish 
correlation 
between post 
processed and 
unprocessed



Raw Line of OCR Fingerprint

■SANTO DOMINGO. REPUBLICA DOMINICANA santodomingorep
• República Dominicana: Prov. El Seibo: repúblicadomini
¡ T. Zanoni, J. Pimentel § R. García tzanonijpimente
^ BOTANICAL botanical JARDIN 
BOTANICO NACIONAL DR. RAFAEL M. MOSCOSO" jardinbotanicon
JARDIN BOTANICO NACIONAL’“DR. RAFAEL M. MOSCOSO” jardinbotanicon
■ ■ ■ JARDIN BOTANICO NACIONAL*“DR. RAFAEL M. MOSCOSO” jardinbotanicon
JARDIN BOTANICO NACIONAL-“DR. RAFAEL M. MOSCOSO” jardinbotanicon

use only the left-most 15 characters: remove punctuation, 
special characters, spaces, and numbers 



Catalog Number fingerprint Known Countries Probs
1442947 tzanonirgarcíaj Dominican Republic 1.0000 
1442947 provindependenc Dominican Republic 1.0000 
1442947 nlesteelevm Dominican Republic 1.0000 
1442947 republicadomini Dominican Republic 1.0000 
1442947 mayo Cuba 0.3333 
1442947 mayo Haiti 0.3333 
1442947 mayo Dominican Republic 0.3333 



 Dependent on post processed records
 with images and OCR!

 Improves as specimens are processed
 Duplicate specimens are a plus
 Return corrected values
 Translates abbreviations
 OCR errors less of an issue
 Better for country, state than substrate, locality, 

etc



 Theme filtering
 Word clouds
 Target similar label formats
 Use raw OCR to locate “Nash” labels
 Exclude: 
 Determined by Nash
 Author of scientific name
 Associated collector
 County









 Batch processing
 Duplicate harvesting
 Last name, number, date 
 Exact duplicates or duplicate events

 High similarity indexes
 OCR block comparison
 Consensus record
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