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A diversity of locations

Heterogeneous digital data

Lack of purpose-built software tools




19 museums, 9 research centers, and a zoo

Smithsonian




Smithsonian Collections Holdings

155.5M Objects and Specimens S—
163.3K Archival Cubic Feet e
2.2M Library Volumes

Smithsonian Collections Digitization | . X%,

| i e
32M Objects and Specimens with Digital Record 2N
125K Archival Cubic Feet with Digital Record e N3
1.5M Library Volumes with Digital Record M 7&
4.9M Objects and Specimens with Digital Image -\ A

96.9K Library Volumes with Digital Image




Digitized collections

photos

taxonomic names
specimen records
genomic sequences
geo-referenced localities .=

Apiocera pica voucher USNM:ENT:00914599 cytochrome oxidase subunit 1 (COl)
mitochondrial

658 bp linear DNA
Accession: KT733539.1 GIl: 931147206

field books Conk EASTA. Crties
illustrations
observations

scientific publications
taxonomic descriptions




Specimen collecting event = digital data
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Integrated Digitized Biocollections Global Bl0d|ve|'s|ty
Information Facility

8750s: (Willd.) H. Rob. : : Asterales : Di
Pressed specimen
Barcode: 01626100
Catalog: Flowering plants and ferns
Catalog Number: 3084892
Order: Asterales
Family: Asteraceae
Subfamily: Cichorioideae
Tribe: Vernonieae
\ Taxonomic Name (Filed As | Identified By | Identification Date):
4» i (Willd.) H. Rob.
Collector(s): Christenson, G. M.; Patel, I. H.
Collection Number: GMC 1554
Date Collected: Transcribed d/m/y: 27/5/84
) Biogeographic Region: 26 - South Tropical Africa
Country: Malawi
Precise Locality: Mulanje District, Sekheya Village, in dambo, sandy soil, near Muloza

River, 0.5 km from Mozambique border.

Centroid Latitude: -16.03
Centroid Longitude: 35.8
Elevation (m): 914

EZID: http://n2t.net/ark:/65665 135-bf532d313dae
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Information Facilit
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Smithsonian Biodiversity Genome Hub:
under construction




DATA
MANAGEMENT

Repository of all the de novo genome
assemblies and projects

OUTREACH

- Facilitates collaboration and
data sharing among researchers DATA
- Creates learning opportunities for VISUALIZATION
students and researchers
- Promotes diffusion of Institution and individual project
knowledge to dashboards, genome browsers,
the publicin summary statistics, and other
general useful graphs for
publication

DATA
ANALYSIS

User-friendly web interface for data analysis,
with workflows/pipelines that are easy to
create and share.

= Galaxy

PROJECT
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First pilot projects: detecting mercury
staining and family ID
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ACTUAL

Mercury staining

unstained

stained

PREDICTED
unstained stained
882 46

77

ACTUAL

clubmoss

spikemoss

Family ID
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Bumblebees
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Crowdsourced transcription

®O0O® (< L ® & transcription.si.edu ¢ O th O

¥ Smithsonian oM eoecs  seacw  asour ks

SMITHSONIAN DIGITAL VOLUNTEERS: TRANSCRIPTION CENTER SIGNUP

HOME > PROJECTS > NMNH - DEPARTMENT OF ENTOMOLOGY

THE BUMBLEBEE PROJECT - SET 2

Completed!
About the Project

Project Progress (details)

Please help us create digital records for the United States National Entomological |
Collection! We will be transcribing the labels of specimens of bumblebees. Bumblebees are
found in the Bombus genus (Hymenoptera: Apidae). They are social insects that feed on

nectar and collect pollen to feed their young. Bumblebees are very important pollinators! 23 366
Learn how to transcribe this project and get started.

e e e . . . . ) CONTRIBUTING TOTAL
The digitization of this project has been made possible with the generous support of Pixel MEMBERS PAGES

Acuity, LLC. Please contact Jessica Bird (birdj@si.edu), Department of Entomology, for
any questions or comments about the transcriptions and thanks to all of you for your help!

Read More

*% Download PDF | Go to Page Go
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Models in progress

Training data: 33,347 images with subgenus/species labels

We also have images for >10,000 unidentified specimens

Subgenus model: .
15 classes B
Overall accuracy: 93.8 %

Species model: .4
178 classes e
Overall accuracy: 92.5% o

Models are built in PyTorch using fastai (https://github.com/fastai/fastai).
The backbone is a 101 layer deep residual convolutional network (ResNet-101; He et al., 2015)



Activation heat maps
allow us to start
exploring the models
In more detail.




How can we broaden this work to Smithsonian
history, art, and culture digital collections and
archives?

Morse Daguerreotype Camera

56%




Archives

* HoLOCAUST

USEUM

BECAUSE OF SMITHSONIAN
AMERICAN WOMEN'S
HISTORY INITIATIVE

STORY WOMENSHISTORY.SI.EDU



Building capacity across the Smithsonian
includes lots of training!

We are building a community of Carpentries instructors across the
Smithsonian.

More than 300 Smithsonian researchers have been trained in topics such as
Python, R, genome analysis, and data management in the past 3 years.

Workshop materials: github.com/SmithsonianWorkshops

Instructors and schedule: datascience.si.edu/carpentries

CARPENTRIES



http://github.com/SmithsonianWorkshops
http://datascience.si.edu/carpentries

Takeaways

We’ve only just begun!

Right now, every application of machine
learning tools is a research project given our

diverse, unique, incomplete data.

Let’s use these tools to elevate new stories
that better represent Smithsonian
audiences.



Thank you!
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