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Workshop Goals

 Introduce Integrated Digitized Biocollections (iDigBio).
 Review existing workflows from workshop participants.
 Detail important principles for digitization workflow design and 

development.
 Outline examples of major workflow patterns.
 Consider the cultural/social issues that underpin a digitization 

program.
 Present strategies for serving data and images on the web.
 Develop an understanding of the importance of providing 

identifiers for your specimens and data.
 Offer methods for improving data in Excel spredsheets.
 Provide for plenty of time for discussion, contributions, and 

questions!
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Advancing Digitization of Biodiversity Collections
 Facilitate use of biodiversity data to address environmental and economic 

challenges

 Researchers

 Educators

 General public

 Policy-makers

 Enable digitization of biodiversity collections data

 Develop efficient and effective digitization standards and workflows 

 Respond to cyberinfrastructure needs

 Provide portal access to biodiversity data in a cloud-computing environment

 Plan for long-term sustainability of the national digitization effort

 Expand participation: partners and data sources
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Seven Thematic Collections Networks (TCNs)
• 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

• 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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7 TCNs, 130+ participating institutions, 49 states

National Resource (iDigBio), Thematic Collection Networks (TCNs), 
and Collaborators
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Digitization Workflows
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13 April 2013
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6



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
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Pre-digitization 
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Written
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Biodiversity informatics 
Manager

Task Clusters
(modules)
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Dominant Digitization Patterns Observed

Workflows Patterns Observed

10



• Promote efficiency and automation of processes 
• Facilitate routing and scheduling of activities 
• Provide for balancing workloads 
• Ensure that processes are visible and predictable 
• Allow for escalations and notifications 
• Enhance tracking of tasks  
• Foster collaboration of all parties involved 
• Stimulate the convergence of process and information 
• Promote continuous evaluation and redesign

Values of defined workflows
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• Identify the database management system and imaging equipment to be used.
• Identify the process/module for which the workflow will be designed.
• Identify (in excruciating detail!) the tasks (or task clusters) that constitute the process/module.
• Identify the specific actions to be taken and the attributes (if any) associated with these actions.
• Identify roles (and only secondarily the people who will fill them).
• Identify points/processes/parameters for notifications and escalations.
• Identify dependencies, transitions, and iterations.
• Determine minimal data requirements for defining a complete record.
• Determine how records and objects will be uniquely identified in a global environment.
• Determine how identifiers will be assigned.
• Determine if/how identifiers will be affixed to the specimen/lot/collection object.
• Determine a consistent file naming strategy for images, attachments, other related materials.
• Determine file storage needs and location for data, images, and ancillary materials.
• Define and diagram flow.

Pre-planning a Workflow Process
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Process Cycle Dependency

Software configuration Once/non-recurring

Equipment set-up Once/non-recurring

Specimen curation Recurring

Specimen selection Recurring Pre-digitization curation

Specimen transport Recurring Specimen selection, 

imaging, data entry

Conservation Episodic Curatorial processes, 

imaging, data entry

Data entry Recurring/tasks iterative Specimen transport

Imaging Recurring/tasks iterative Specimen transport

Equipment adjustment Episodic Data entry/imaging

Software update/tweaking Episodic

Specimen return/shelving Recurring Imaging or data entry

Example Processes (Modules), their Cycles and Dependencies
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A sample, detailed task list.
1. Open Capture NX2 and View NX2.

2. Open Camera Control Pro 2.
3. Open default.ncc as settings file:

Settings->Load Control Settings
->My Documents->CameraSettings->default.ncc.

4. Create a folder in X:\SpecimenImages\NEF, using the current date as the folder name, as 2013-04-14.
5. Retrieve next specimens to image from cabinet.
6. Insert Image “From Here” tag to proper place in cabinet.
7. Set image number in Camera Control 2 to next bar code: 

tools->download options
Edit
Start numbering at: <Enter next bar code number; no leading zeros>.

8. In Download Options, set the default folder to the one you created in step 4.
9. Position specimen in frame, ensuring complete specimen is visible.
10. Open Live View, position the focus square on specimen.
11. Click AF to test.
12. Click AF and Shoot.
13. Once the first image loads, navigate to it in Capture NX2 or View NX2.
14. Open the image, zoom in and check margins to ensure all of the specimen is visible.
15. Repeat 8-11 until satisfied, resetting image number each time.
16. Close Live View.
17. Load next specimen in frame.
18. Use remote release on camera and record the images.
19. As you shoot, check each image bar code to ensure it is in sequence with the one preceding it and

matches the next one in the series.
20. For out-of-sequence bar codes, change the number in the download options.
21. Repeat 17-20 until all specimens are imaged.
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Follow a modular approach
• “Plug and play” modules are preferred.
• Simple modules involving a limited number of tasks are 

easier to troubleshoot and maintain. 
• Divide large modules into sub-modules.
• Modules are generally self-contained but tangential.
• There is no consensus workflow, virtually all workflows 

are customized.

Guiding Principles

Assign roles deliberately
• Adjust to strengths of each technician--using students and volunteers 

requires flexibility in role assigned to personnel  rather personnel 
assigned to role.

Create task lists
• Complete.
• Clear.
• Succinct.
• Ordered.
• Reusable.
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Guiding Principles

• Segmenting clusters and subroutines
• Standalone repetitive processes.

• Barcoding.
• Imaging.
• Image processing.
• Re-shelving.

• Conservation and repair.
• Georeferencing.
• OCR.
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• The Flat Sheets and Packets 
Working Group has completed 
modules and associated tasks for 
herbarium and related 
collections (October 2012).
• The Pinned Things in Trays and 
Drawers has finished and posted 
its work for entomology (January 
2013).
• 3D Objects in Spirits in Jars and 
Vials is nearing completion of its 
workflows for fluid-preserved 
specimens (April 2013).
• 3D Objects in Drawers and 
Trays workflows group to start 
work in April (June 2013).
• Preparation-independent 
workflows to follow (2013).

Workflows Working Groups

Modular Approach
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Posted To Collaborative 
Workflows Page Linked 

to the Digitization 
Resources Wiki
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Documentation and Instructions

• Written Protocols
• Essential!
• Include illustrations/screen shots.
• 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.

25



Continuous Workflow Improvement

Develop written workflows that reflect actual practice.

Continuous evaluation of written and actual workflows by:
 Technicians
 Workflow managers
 Collections managers

With particular attention to:
 Bottlenecks
 Redundancy
 Handling time
 Varying rates of productivity
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Imaging Decisions

•Image purpose

Taxonomic judgments
Identification/annotation
Morphological examination
Documentation-of-occurrence voucher
DNA voucher
Exemplar of species, genus, family, order, other

• Prioritization of specimens to capture

• Related literature, vocalizations, live images, video, etc.

• Equipment/software considerations
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Thank you!


