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The U.S. National Science Foundation 
estimates there may be as many as 1.8 billion 
biological and paleontological specimens 
stored in U. S. museums and academic 
institutions (perhaps as many as 2.5 billion 
representing about 1.8 million species 
worldwide). But, no one really knows!

In an effort to make these collections 
universally accessible to taxonomists, 
ecologists, researchers, and the general 
public, in 2011 NSF launched a $100 million, 
10-year Advancing Digitization of Biodiversity 
Collections program and named Florida State 
University and University of Florida jointly as 
the national resource for digitization.



Advancing Digitization of Biodiversity Collections
(ADBC)

Integrated Digitized Biocollections (iDigBio)
University of Florida

Florida State University 
Florida Museum of Natural History
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The goal is to digitize and make available via the Web at least 1 billion
biological and paleontological records over the 10-year life of the project.



www.idigbio.org

Mandate and Responsibility
 Provide/facilitate portal access to collections data

 Make information available and discoverable

 Label data and images

 Enable digitization and research

 Facilitate digitization workflows 

 Oversee implementation of standards

and best practices for digitization

 Allow for data discovery across
organismal  groups

 Be a client of digitization projects/networks

 Actively seek partners and data sources

 Respond to cyberinfrastructure needs

 Engage communities

 Collections

 Research

 Citizen science and education

 Support ADBC goals

 Access to information

 Support for collections

 Sustainability
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Grand Challenge
Develop a cloud computing infrastructure 
that links biological data from collections 
across the U.S. through one or more 
unified web interfaces to overcome the 
limitations of “data silos.” 
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Grand Challenge
Develop a cloud computing infrastructure 
that links biological data from collections 
across the U.S. through one or more 
unified web interfaces to overcome the 
limitations of “data silos.” 

More recently, we have 
been encouraged by NSF 
to establish international 
collaboration and sharing.
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The challenges being pursued by iDigBio are reflective 
of worldwide trends in digitization

• Global Biodiversity Informatics Facility (GBIF)
• OpenUp! (European Union)
• Atlas of Living Australia (ALA)
• SYNTHESYS (20 European natural history museums)
• IDigBio (U.S.)
• CRIA (Brazil)



Ten Thematic Collections Networks (TCNs) 
plus 2 Partner to Existing Networks (PENs)

• InvertNet: An Integrative Platform for Research on Environmental Change, Species Discovery and Identification (Illinois Natural 
History Survey, University of Illinois) http://invertnet.org

• Plants, Herbivores, and Parasitoids: A Model System for the Study of Tri-Trophic Associations (American Museum of Natural 
History) http://tcn.amnh.org

• North American Lichens and Bryophytes: Sensitive Indicators of Environmental Quality and Change (University of Wisconsin –
Madison) http://symbiota.org/nalichens/index.php http://symbiota.org/bryophytes/index.php (plus 2 PENs)

• Digitizing Fossils to Enable New Syntheses in Biogeography - Creating a PALEONICHES-TCN (University of Kansas) 

• The Macrofungi Collection Consortium: Unlocking a Biodiversity Resource for Understanding Biotic Interactions, Nutrient Cycling 
and Human Affairs (New York Botanical Garden)

• Mobilizing New England Vascular Plant Specimen Data to Track Environmental Change (Yale University)

• Southwest Collections of Anthropods Network (SCAN): A Model for Collections Digitization to Promote Taxonomic and Ecological 
Research (Northern Arizona University) http://hasbrouck.asu.edu/symbiota/portal/index.php

• ???

• ???

• ???
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New as of 1 July 2013

http://invertnet.org/
http://tcn.amnh.org/
http://symbiota.org/nalichens/index.php
http://symbiota.org/bryophytes/index.php
http://hasbrouck.asu.edu/symbiota/portal/index.php


To date: 10 TCNs, 2 PENs, 160+ participating institutions, 49 states

National Resource (iDigBio), Thematic Collection Networks (TCNs)
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TCN: InvertNet
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PEN: Lichens & Bryophytes
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TCN: MacroFungi
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TCN: New England Vascular Plants
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TCN: SCAN
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TCN: PALEONICHES
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TCN: Tri-Trophic
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Building the iDigBio Cloud 

 Cloud-based strategy

 Providing useful services/APIs (programmatic and web-based Application    

Programming Interface)

 Federated scalable object storage and information processing

 Digitization-oriented virtual appliances

 Reliance on standards, proven solutions, and sustainable software

 Continuous consultation with stakeholders

 Surveys, working groups, interest groups, workshops, person-to-person
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Key Features of iDigBio

 Ingest all contributed data with emphasis on use of GUIDs, no restrictions

 Maintain persistent datasets and versioning, allowing new and edited records to 
be uploaded as needed while preserving existing records

 Ingest textual specimen records, plus associated still images, video, audio, and 
other media (or links to these resources as determined by the provider)

 Ingest linked documents and associated literature, including field notes, ledgers, 
monographs, related specimen collections, etc.

 Provide virtual annotation capabilities and track annotations back to the 
originating collection (collaborating with FilteredPush)

 Facilitate sharing and integration of data relevant to biodiversity research

 Provide computational services for biodiversity research
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Identifying Objects

http://www.talltimbers.org/museum.html#Birds:279
urn:uuid:3Ab1495230-ac34-42ea-b6b7-7af8b9f1b212

Add column to data record for a 
globally unique, persistent identifier.

urn:uuid:b1495230-ac34-42ea-b6b7-7af8b9f1b212

Resolver
UUID or GUID does not 
have to appear on the 
specimen itself.

http://www.talltimbers.org/museum.html#Birds:279
https://www.google.com/safe=off&output=search&sclient=psy-ab&q=urn:uuid%3Ab1495230-ac34-42ea-b6b7-7af8b9f1b212&oq=urn:uuid%3Ab1495230-ac34-42ea-b6b7-7af8b9f1b212&gs_l=hp.12...29212.29212.0.34010.1.1.0.0.0.0.500.500.5-1.1.0...0.0.0..1c.2.17.psy-ab.4uVR0GNSp5w&pbx=1&bav=on.2,or.r_qf.&bvm=bv.48705608,d.dmQ&fp=8d786327089c7a38&biw=1280&bih=620


Recent, Ongoing, Upcoming Activities

 Assessment of common and effective digitization practices (paper in ZooKeys)

 Working groups

 Minimum information for scientific collections working group (MISC)

 Digitization workflows working groups

 Georeferencing

 Optical character recognition (OCR)

 Biodiversity Informatics Manager working group

 Workshops  - year 2: 

 > 150 institutions, 9 workshops, 3 symposia

 368 sponsored participants

 Video archives on Vimeo, live streaming for remote participation

 New model this year: train the trainer

 Series of digitization training workshops (herbaria, wet collections, entomology, 
paleontology, fluid-preserved invertebrate imaging, small herbaria, )

 Server hosting: 8 virtual machines, TCN support

 Specimen data portal and website – continuous improvements

 Call for appliances, frequent opinion surveys
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Launched the International Whole-Drawer 
Digitization Interest Group in collaboration with 
partners at CSIRO, with representatives from 
Australia, Germany, The Netherlands, the United 
Kingdom, and the United States. 

Launched the Biodiversity Informatics 
Managers Working Group to focus on the role 
of biodiversity informatics manager as an 
essential component underpinning the 
successful digitization enterprise, including the 
definition and delineation of career path 
dimensions, skill sets, academic training 
requirements, and recommendations about 
the placement of this role within the 
organizational structure of museums and 
academic institutions.
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Converting specimens and specimen-related information to digital format 
• Label data to digital records
• Specimens to images
• Ancillary materials to digital records or images

• field notes, field books, catalogs, ledgers, monographs, journal 
articles, white papers, etc.

• Audio to digital
• Video to digital

Digitization
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Essential components:
• Data standards
• Data/Image capture
• Workflows/protocols



Two things we recognized from the outset:

1. The importance of clear, biologically relevant 
standards to guide data acquisition and 
distribution.

1. The importance of effective, community-based 
digitization workflows and practices. 

3



iDigBio Informatics and Cyberinfrastructure Workshop
28–30 March 2012

Minimum Information for Scientific Collections 
Working Group
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MISC Goals

The product of the MISC working group was designed to:
• provide detail to the data model,
• reflect a biologist’s or collection manager’s perspective,
• ensure that all data currently or potentially stored in collections 

databases are accounted for,
• evolve over time,
• Prioritize data elements as required, highly desired, or supplementary,
• take a scientific perspective on data fitness,
• start with Darwin Core as a foundation and augment from other 

schemas where necessary,
• map MISC to existing schemas.

MISC

31

https://www.idigbio.org/wiki/index.php/MISC/Authority-File-Working-Group

https://www.idigbio.org/wiki/index.php/MISC/Authority-File-Working-Group
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28 Collections
10 Museums

Spanning biological and paleontological collections
Insects and other invertebrates, plants, birds, mammals

Wet, dry

Assessing Digitization Practices in Biological and Paleontological Collections



Pre-digitization 
Curation

or “Staging” 

Image 
Capture 

Data Capture 

Image 
Processing

Image/Data
Storage

Georeferencing
OCR

(data enrichment)

28

Personnel

Written
Protocols

Biodiversity informatics 
Manager

Task Clusters
(modules)
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Dominant Digitization Patterns Observed

Composite of Workflows Observed
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Developing Robust Object to Image to Data Workflows (DROID)

• Scientific Software 
Innovation Institutes

• Yale Peabody Museum
• Biodiversity Institute, 

KU
• iDigBio



• The Flat Sheets and Packets 
Working Group completed 
modules and associated tasks for 
herbarium and related 
collections (October 2012).
• The Pinned Things in Trays and 
Drawers finished and posted its 
work for entomology (January 
2013).
• 3D Objects in Spirits in Jars and 
Vials completed and posted its 
workflows for fluid-preserved 
specimens (May 2013).
• 3D Objects in Drawers and 
Trays workflows group started 
work in June 2013.
• Preparation-independent 
workflows to follow (2013).

Workflows Working Groups
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Modular Approach
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Posted To Collaborative 
Workflows Page Linked 

to the Digitization 
Resources Wiki

https://www.idigbio.org/content/digitization-workflows

https://www.idigbio.org/content/digitization-workflows
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https://www.idigbio.org/content/workflow-modules-and-task-lists

https://www.idigbio.org/content/workflow-modules-and-task-lists
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Community-based Workflow Wiki for 
sharing workflows across prep types
and institutions.



Documentation and Instructions

• Written Protocols
• Essential!
• Include pictures.
• Attention to detail (leave nothing to 

the imagination).
• Express limits on technician authority.

• Feedback Loops
• Technicians: best source of efficiency 

adaptations, either by show or tell.
• Easy methods for receiving feedback.
• Personal copies of the protocol.
• Master copy available via Google docs 

or other shared storage for updates 
and suggestions.



Trends in Digitization:
Getting Started

Gil Nelson
iDigBio

Institute for Digital Information and Scientific Communication
Florida State University

12th Pacific Science Inter-Congress
10 July 2013

This material is based upon work supported by the National Science Foundation under Cooperative Agreement EF-1115210.  Any 
opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily 
reflect the views of the National Science Foundation.

18



38

Biodiversity Digitization:
Ultimate Goals

Output level: An abundance of scientifically useful and accessible data.

Constituency level: High quality exposure of the content and value of scientific 
collections.

Improvement level: Collaboration and workflow sharing across the collections 
community.
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Global parameters 
guiding digitization

Local decisions 
and policies

Specific 
workflows

Emphasis in

Implementation in
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Scan and Deliver: Managing User-initiated Digitization in Special Collections and Archives, 2011
J. Schaffner, F. Snyder. S. Supple

• Taking the inside track [short view] is often based on stretching the 
institution’s resources. Decisions are made to maximize resources available for 
user-initiated digitization by using solid baseline practices. The primary focus 
on the inside track is to get the job done quickly and to fill the user’s request. 
• Taking the middle track has the widest range of options, standards, and 
results. This is the most flexible of the tracks, where decisions often fall in gray 
areas. 
• Taking the outside track [long view] focuses on the collections themselves. 
While users may initiate digitization, it is undertaken to deliver materials to a 
greater public. These decisions may lead to comprehensive digitization, such as 
an entire book, series, or collection. The goal is to create maximum access to 
special collections, using preservation and archival standards. This track usually 
involves a level of thought and planning that is more in-depth than the 
fulfillment of day-to-day digitization requests. 

Tracks to Digitization



22

The ^ Long View
Fully populated collection object 
records searchable across all 
embedded label data and linked 
to specimen images, field images, 
related audio and video 
recordings, duplicate collections, 
white papers, grey literature, 
published works, collecting 
locality, georeferences, 
nomenclatural histories, collector 
information, generic habitat 
descriptions, taxonomic trees, 
phylogenies…and anything else 
related to the specimen that 
might help scientists and others 
better understand the collection 
object in question.
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Pressures mitigating the long view
So much data, so little time.

Collections are not getting smaller (proactive vs. legacy).
Funding agencies have high output expectations.

We only have 3 years to get this done.
All of our data and all of our specimens are important.

Let’s just use the images!
We’ll do the minimum now and enhance it later.

How does an institution develop doable, effective, and sustainable strategies 
for balancing long term goals with short term constraints, while maintaining a 

commitment to implementing future enhancements?

Short viewLong view

Balancing the long view with the short view:
The local decision

Long view can be daunting!
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Digitization Continua/Decision Points

Current Tools                                                                       Potential Future Tools

Maximum fitness                                                                                 Maximum output

High cost/specimen                                                                                Low cost/specimen

Digital protocols                                                                               Traditional practices

Image everything                                                                               Image nothing
Image exemplars

Ancillary materials                                                                               Specimens only
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Future Tools Favoring the Inside/Middle Tracks

OCR, NLP, and ICR (handwriting analysis) improvements 
Automated image analysis for data extraction
Data mining of labels
Robotic technologies, conveyor belts, etc.
Improvements in discovery/capture/use of duplicates
Improvements in voice recognition and other data entry technologies
Post-digitization tools for curation and quality control
Field data capture



Long view                                       Short View

Facilitators

 Emphasize fitness for use

 Robust datasets

 Data validation/cleaning

 Integrated quality control

 Integrated georeferencing

 Intensive curation

 Record historical annotations

 Staff specialization

 Emphasize images

 High quality images

 Small collection

Facilitators

 Emphasize output

 Spartan datasets

 Defer validation/cleaning

 Deferred/minimum quality control

 Deferred georeferencing

 Deferred or cursory curation

 Record current determination

 Staff generalization

 Emphasize data

 Low quality images

 Large collection
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Metrics
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Issues in Productivity and Use

Measuring productivity (comparability across collections):
 Unit (output per unit time vs. expenditure/project totals)
 Data fitness (should data robustness be factored in the calculus?)

Measuring use:
 Number of virtual visitors to the collection?
 Types of visitors?
 Average time per visitor?
 Type of data accessed?  

Comparability: What is being measured?
 What is included in the output?
 Are all steps in the process accounted for?
 Are all expenditures of time accounted for?
 How do we arrive at a true per specimen cost?
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