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GLOBAL Goals

|. Establish a novel cryptobiotic consortium integrating 6M records.
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GLOBAL Goals

|. Establish a novel cryptobiotic consortium integrating 6M records.

Il. Digitize label data and specimens for 1.2M bryophytes/lichens
focusing on non-North American specimens from 25 US herbaria.
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GLOBAL Goals

|.  Establish a novel cryptobiotic consortium integrating 6M records.

Il. Digitize label data and specimens for 1.2M bryophytes/lichens
focusing on non-North American specimens from 25 US herbaria.

Ill.  Create a connected world: Innovative automation, integration,
image tagging, and machine learning.
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GLOBAL Goals

|.  Establish a novel cryptobiotic consortium integrating 6M records.

Il. Digitize label data and specimens for 1.2M bryophytes/lichens
focusing on non-North American specimens from 25 US herbaria.

lll.  Create a connected world: Innovative automation, mtegratlon
image tagging, and machine learning.

Focus on public engagement and education.
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GLOBAL Participants

Other Professionals
10.4%

Staff Scientists
2.1%

Faculty Members
6.3%

PI’'s and Co-PI’s
30.2%

Technicians
13.5%

Students - High School
21%

Students - Graduate
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Students - Undergraduate
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Acknowledge the Traditional Custodians of the
land on which we virtually gather today, and pay
my respects to their Elders, past and present. |
extend that respect to Indiginous and First
Nation people all around the world that are
joining us today.



Building a Global Consortium of Bryophytes and
Lichens: Keystones of Cryptobiotic Communities

lll. Create a connected world: Innovative automation, integration,
image tagging, and machine learning.



Added to CNABH or CNALH

e 21 new international herbaria

e 9 new countries

e 972,743 new bryophyte
specimen records

e 998,083 new lichen specimen
records

# Bryophyte
Herbaria

# Lichen
Herbaria
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Duplicate Matching

Duplicate Coordinate R Script
- Run for 13 collections
- Julie and Katie cleaned up lists of possible duplicates
- 8,000 imported to portals (30,000+ additional awaiting review)

International Collections Data
- 4 more international collections added to the portals in 2021-Q2
- 21 total collections, 970,000+ Bryophyte and 980,000+ Lichen records

Exsiccatae List and Field Updates
- ASU working on protocols to add exsiccati identifier for Snapshots
- Blanka cleaned 1/5 of the exsiccatae library on the Bryophyte Portal



GloBalL: Deep-learning approaches

e taxonomy

® natural history collection management

® species identification, co-occurrences
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Convolutional Neural Networks (CNN)

Step 1: Train NN
Step 2: Test & use NN

/ Training & Validation images \/ Testing images \
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Epochs - rounds of training (5 epochs = each training image is used 5 times)




Accuracy (%)

Frullania rostrata

undescribed species

CNN: ~91% accuracy in differentiating species
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Unlocking handwritten text using Machine learning solutions
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‘Great work! Looks like this project is out of data at the moment!
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Catalog #: C0037939F
Occurrence ID (GUID): bie5ailbc-4d92-4f0a-8986-eb72476ea438

ot 1
WE S Secondary Catalog #: 886028
N _>|:| % > % N § s E Taxon: Cephalozia catenulata (Huebener) Lindb.
= Family: Cephaloziaceae
r o1 1

ey %V 5 /' Collector: J. A. Steyermark
uxlng:;) T Number: 14018
- 2 Iro p ICOS Date: 1934-07-29

<sare> other Verbatim Date: 7/29/1934

using ImageNet dataset

Locality: United States of America, Missouri, Perry, Shawnee Springs Branch
\ Cinque Homme Creek, about 3 miles south of Perryville
G EO L (. M Habitat: On shaded St. Peter sandstone bluffs
ocate # 4

I—Specimen Images




CNN-RNN-CTC + handwritten word images

W% Manually cleaned
Raw Google Cloud images 7, /Lm ,

IhM ~7 y WJLL Thresholding
L= - g
Z‘M%L‘M(/ Cropped whitespace
Padded all words to W%

the same image size



CNN-RNN-CTC initial models

626 training images, 70 testing images
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Building a Global Consortium of Bryophytes and
Lichens: Keystones of Cryptobiotic Communities

|. Establish a novel cryptobiotic consortium integrating 6M records.

[Il.  Digitize label data and specimens for 1.2M bryophytes/lichens focusing
on non-North American specimens from 25 US herbaria.

lIl.  Create a connected world: Innovative automation, integration, image
tagging, and machine learning.

IV. Focus on public engagement and education.
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Unfolding of Microplant Mysteries ABOUT  CLASSIFY TALK  COLL

Help discover the microscopic

world of tiny plants
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What secrets lie within the microplants?

Microplants, scientifically named bryophytes, are a group of green land plants. They include liverworts, mosses, and
hornworts. There are an estimated 25,000 species in the world. They prefer damp habitats although some species can survive
in drier environments. Bryophytes are non-vascular land plants, i.e., do not have a complex transport system. They are

seedless plants and do nol
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— —
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Determining the Reproductive Structure of a Liverwort - Refer to field guide and tutorial Stem and Branching Patterns:

Determining the Reproductive Structure of a Liverwort Stem and Branching Patterns




idos! Bem-vinda! Namaste! Marhaba! Unlock mysteries, become a scientific detective!

TASK TUTORIAL

Please identify if the image of the microplant
shown best corresponds to a female, male,

Female

sterile, or both a female and a male structure.

Male

Both Female and Male

Sterile

NEED SOME HELP WITH THIS TASK?

Thanks for volunteering your time and your
efforts to help us collect data to advance
the identification and classification of
these microplants.

Please don't worry about a wrong
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