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Facilitating critical ecological research on a global scale 

● Studying the impacts of climate change on carbon (C) and nitrogen (N) cycling
● Using lichens/bryophytes as models to understand the evolution of symbiomes
● Exploring co-diversification of endophytes and their hosts
● Evolutionary studies of biodiversity using spatial phylogenetics 

Liepina 2012, Environmental & Experimental
Biology, 10: 35-40 Mishler et al. 2014, Nature Communications, 5: 4473Lindo & Gonzalez 2010, Ecosystems, 13:612-

627  
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GloBaL: Creating a Connected World & Tool 
Development

• Symbiota software development
• Batch processing tools for OCR
• Display tag clouds
• New batch georeferencing tool 

• Linked data environment
• Machine learning algorithms and image tagging



GloBaL: Facilitating species identification using 
machine learning & image tagging

• Image Analysis using a Tagged Image Library

tagged image with Extreme Memory 
Profiles (XMP) metadata:

tagging software: add tags

CDS29534.jpg

Image identification suggestions 
based on tagged images matched
against character matrix



GloBaL: Deep-learning approaches

von Konrat et al. unpublished

● taxonomy
● natural history collection management 
● species identification, co-occurrences 

Accuracy
Training: 100%
Validation: 86%
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IV. Focus on public engagement and education.



GloBaL: Broader impacts
1. Increase recruitment of underrepresented students in science and personnel training

2. Promote scientific literacy with a novel digital platform and object-based learning

3. Collaboration with GoFlag, educational videos, educator professional development

4. Engaging volunteers, crowdsourcing from the public, tours and open houses
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