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GLOBAL Participants



Acknowledge the Traditional Custodians of the 
land on which we virtually gather today, and pay 

my respects to their Elders, past and present. I 
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 

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

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

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



# Bryophyte 
Herbaria

# Lichen 
Herbaria

0

11

9

14 5

5

3

1

0

0

103

107

Number of Portal Contributors by Region
Added to CNABH or CNALH

● 21 new international herbaria 
● 9 new countries
● 972,743 new bryophyte 

specimen records
● 998,083 new lichen specimen 

records 





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



GloBaL: Deep-learning approaches

von Konrat et al. in review

● taxonomy

● natural history collection management 

● species identification, co-occurrences 

Accuracy
Training: 100%
Validation: 86%



Convolutional Neural Networks (CNN)

Testing imagesTraining & Validation images

Epochs - rounds of training (5 epochs = each training image is used 5 times)

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



Results

Frullania rostrata undescribed species

CNN:  ~91% accuracy in differentiating species



Unlocking handwritten text using Machine learning solutions

???

Existing tools can 
get us started...



CNN-RNN-CTC + handwritten word images

Raw Google Cloud images

Manually cleaned

Thresholding

Cropped whitespace

Padded all words to 

the same image size



CNN-RNN-CTC initial models

626 training images, 70 testing images



Python 3 with Tensorflow 2

Google Colab (~Jupyter Notebook with 
virtual GPU)
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