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Image to Specimen Workflow

Load animage
Batch loading images

FTP image drop

iDigBio image loading

iPlant image loading
Skeletal data capture

FTP skeletal file drop

Manual upload

LBCC application



Image to Specimen Workflow

OCR
Batch OCR
Tesseract vs ABBYY
NLP (OCR parsing)
LBCC parser

SALIX
Wordstats tables



Miscellaneous Tasks

Review management menu
Batch uploading specimen data
Specimen data entry

General review

Quality checks

Duplicate harvesting

OCR and OCR parsing
Reviewing edits [ data versioning
Crowdsourcing



OCR - Introduction
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OCR Challenges

PLANTS OF wEw MEXICO

Herbarium of Arizona State University
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NLP Introduction

PLANTS OF New Mexico
Herbarium of Arizona State University
\I atU ra | La n g ua g € Parmelia ulophyllodes (Vain.) Sav.
D : COUNTY DonaAna
rocessin g Location Joranada Experimental Station -
D : New Mexico State University
arse OCR tEXt Into Habitat on Juniperus
" ELEV. 4400’
ta rg et fl € | d S Collector T. H. Nash #7914 DATE 8/27/73
Augment [ repair oet AN
OCR errors scientificName: Parmelia ulophyllodes (Vain.) Sav.
Misspellings stateProvince: New Mexico
county: Dona Ana
Data type Locality: Joranada Experimental Station
conversions substrate: on Juniperus

verbatimElevation: 4400’
minimumElevationinMeters: 1341
recordedBy: T. H. Nash
recordNumber: 7914

eventDate: 1973-08-27
identifiedBy: T. H. Nash



NLP Challenges

|ssues
Variable layouts

Loose standards
OCR error

Solutions
Authority tables
Levenshtein distance
Word stats
Format recognition
Parsing profiles
Duplicate harvesting
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Ready for Processing

University of Wisconsin - Madison (WIS)
Home == Cellection Management == Editor

Occurrence Data
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THE NEW YORK BOTANICAL GARDEW

CRYPTOGAMS OF ECUADOR

Xanthoparmelia wlcerosa (Zahlbr.) Hale

dupl. det. M. E. Hale

Prov. Cotopaxi: 2 km 5W of entrance to
Parque Naclonal Cotopaxi, 00*42°s,
78*34"W; 3300 m; dryieh, rocky scrub.

23 December 1983

E. C. Harris 17794

Delete OCR

OCR Image |[Opticns Image 1 of 1

OCR whole image

OCR wi analysis
ingTHE NEW YORK BOTAMICAL GARDEN
CRYPTOGAMS OF ECUADOR
X¥anthoparmelia ulcerosa (Zahlbr.) Hale dupl. det. M.
E. Hale
Prov., Cotopaxi: 2 km 5W of entrance to Pargue
Nacional Cotopaxi, @@° 42'S, 787 34'W; 3388 m;
dryish, rocky scrub.
23 December 1983 R. C. Harris 17798

4
Notes:
Source:
1of1




LBCC Parser

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



LBCC Parser

University of Wisconsin - Madison (WIS)
Home == Cellection Management == Editor

Occurrence Data
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Admin
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Number ~
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Diescription
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THE NEW YORK BOTANICAL GARDEW

CRYPTOGAMS OF ECUADOR

Xanthoparmelia wlcerosa (Zahlbr.) Hale

dupl. det. M. E. Hale

Prov. Cotopaxi: 2 km 5W of entrance to
Parque Naclonal Cotopaxi, 00*42°s,

78*34"W; 3300 m; dryieh, rocky scrub.

23 December 1983

E. C. Harris 17794

Delete OCR

OCR Image |[Opticns Image 1 of 1
OCR whole image
OCR wi analysis
ingTHE NEW YORK BOTAMICAL GARDEN
CRYPTOGAMS OF ECUADOR
X¥anthoparmelia ulcerosa (Zahlbr.) Hale dupl. det. M.
E. Hale
Prov., Cotopaxi: 2 km 5W of entrance to Pargue
Nacional Cotopaxi, @@° 42'S, 787 34'W; 3388 m;
dryish, rocky scrub.
23 December 1983 R. C. Harris 17798
4
Notes:
Source:
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LBCC Parser

University of Wisconsin - Madison (WIS)

Home == Collection Management == Editor = =< |90of 11983 > = >
— Label Processing -
Occurrence Data Determination History Images Genetic Links Admin ® Med Res. High Res.
— Collector Info
i.’
Catalog Number ©  Other Mumbers ©  Collector © Mumber Date Dupes? THE NEW YORK BOTANICAL GARDEN
WTS-] - 254 i - - - - =
WIS-L-0025436 Richard C Harris 17798 1983-12-23 ‘irto search CRYPTOGAMS OF ECUADOR
Associated Collectors ‘verbatim Date ~ 5
4 Xanthoparmelia ulcerosa (Zahlbr.) Hale
dupl. det. M. E. Hale
Exsiccati Title MNumber
Frow. Cotopaxi: 2 km 5W of entrance to
— : Parque Nacional Cotopaxi, 00%42's,
— Latest Identification TE*34°W; 3300 m; dryieh, rocky serub.
Scientific Mame Auther ©
xanthoparmelia ulcerosa (Zahlbr.) Hale 23 December 1983
1D Qualifier * | Family * |Parmeliaceas R, C. Harzis 17798
Identified By © |M. E. Hale Date |dentified * g
—Locality OCR Image [~ Options Image 1 of 1
Country State/Province County Municipality OCR whole image
Ecuador Cotopaxi OCR w/ analysis
Locality -
Prov. Cotopaxi: 2 km SW of entrance to Parque Macional Cotopaxi 1ng¢THE MEW YORK BOTANICAL GARDEN
Locality Security CRYPTOGAMS OF ECUADOR
peality Securty ) ) Xanthoparmelia ulcercsa (Zahlbr.) Hale dupl. det. M.
Latitude Longitude Uncertainty - Diatum - “erbatim Coordinates E. Hale
0.7 -78.566667 QL:) Tools ==/00° 42's, 78° 34'W Prov. Cotopaxi: 2 km SW of entrance to Pargue
Elevation in Meters erbatim Elevation ‘-]ac-'_C:-a]-,Ez_;:':aE;: @ec 42's, 78° 34'W; 3300 m;
i . 4 dryish, rocky scrub.
Sl =< AS0m g 23 December 1983 R. C. Harris 17798
— Misc
Habitat
dryish, rocky scrub. e
Substrate Notes:
Associated Taxa Source:
Associated Taxa ABBYY.2013-02-25
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SALIX - overview

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



SALIX - example

Occurrence Data Determination History Images Genetic Links dmin
— Collector Info
i.‘
Catalog Mumber ©  Other Mumbers ©  Collector * Mumber * Date - Dupes?
ASLIONE1742 Liz Makings 44835 2014-09-07 —
Auto search
Associated Collectors ‘erbatim Date ~
7 September 2014 4
Exsiccati Title Mumber
— Latest ldentification
Scientific Mame ~ Author ?
Boerhavia coccinea P. Mill.
10 Qualifier Family * |Nyctaginaceae
|dentified By * Diate |dentified ~ 4
— Locality
Country State/Province County Municipality
United States Arizona Maricopa
Locality

Tonto Mational Forest, tributary to Sycamore Creek off Hwy 87

Lecality Security

Latitude Longitude Uncertainty * Datum ~ “erbatim Coordinates
33.730580 111.514076 9‘,‘;‘ Tools ==|33.730580° 111.514076°
Elevaticn in Meters “erbatim Elevation
617 «<[2024 ft g
—Misc
Habitat
Mesquite Wash; sandy cobble floodplain with dense riparian vegetation
Substrate

Associated Taxa

Prosopis velutina; Populus fremontii, Fraxinus velutina; Juglans major, Salix gooddingii, Sorghum halepense,
Baccharis salicifolia, B. sarothroides, Hymenoclea monogyra; Artemisia dracunculus; Datura wrightii, Oenothera
elata, Boerhavia coccinea; Euphl:llbla pediculifera, E. capitellata, Amaranthus palmen, Ipomoea cristulata,

e

-

e =B e B I

Diescription
common perennial

Motes
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— Label Processing ed R
* Med Res.

Hi“r Res.

Nyczayg
Boerhavia coccinea P. Mill.
USA, Arizona. Maricopa County.
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ROROFYES ,
~IghELL,
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Save R Edits SALIX Parser | LBCC Farser
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Liz Makinogs 44E85 ] September Z014
OCR Image |~ Options Image 1 of 1
OCR whole image
OCR w! analysis
Plants of Arizona

Boerhavia coccinea P. Mill.

USA. Arizona. Maricopa County.

Tonto Mational Fore Mesquite Wash, tributary to
Sycamore Creek '|-Fr' 87; sandy cobble fleoodplain
with dense riparian vegetation; common perennial
33.73858e@°, -111.514@76°

Elevation: 2824 ft 628 m

Associated species: Prosopis welutina,

Populus fremontii, Fraxinus velutina, v
Juglans major, Salix gooddingii, Sorghum .
Notes:

Source:

ABBYY: 2




SALIX - word frequency table

Fields: locality, habitat, substrate, description, notes

First Word Second Locality
creek 49992 (72%)
eagle creek 239 (98%)
creek bottom 85 (12%)
along creek 315 (14%0)
sycamore 1453 (76%0)
under sycamore 1 (8%)
riparian 874 (7%)
pedro riparian 242 (66%)

mesquite 386 (14%)

habitat
16990 (24)
5 (2%)

544 (76%0)
1530 (69%)
354 (19%)
9 (75%)
9185 (73%)
1 (0%)
1841 (66%)



SALIX - review

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 Filtering

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



Combined methods

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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