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Overview

Background — the biodiversity informatics domain
. The problem, (i.e. why are we here)
. Toward an integrated view (strategy)
Data mobilisation

 Mass digitisation

* Crowdsourcing & digital volunteers
Data synthesis

. Data aggregation & visualisation

. Modelling

Enabling technologies

. Computer vision

. Remote sensing / field activities
Adapting to the future

. Lessons learned (agility, flexibility, pace of change, risks)
. Sustainability
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1. Background
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The problem - integrating biodiversity research

How to we join up these activities? How do we use this as a tool?

Species conservation & protected areas
Impacts of human development
Biodiversity & human health

Impacts of climate change

What infrastructures do we need?
(technologies, tools, standards...)
What processes do we need?

(Modelling, workflows...) e i Ayl ok
What data do we need? WY Sl Food, farming & biofuels

(Genes, localities...) POplllutlon | Invasive alien species

iodiversity &
(onservutlon
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A strategic view of biodiversity informatics

'
\. '
Global Biodiversity
Informatics Outlook

Multiscale Trends and Modelling Visualization Prioritizing Delivering Biodiversity Knowledge
: in the Information Age
spatial predictions biological and new data
modelling systems dissemination capture

UNDERSTANDING
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Fitness-for-use Taxonomic lntegrated Aggregated Comprehensive
and annotation framework occurrence species trait knowledge
data data access

Global Biodiversity
Information Outlook, 2013

Published Collections and Field surveys Sequences and Automated
materials specimens and genomes remote-sensed
observations observations

“identifies the priority questions

for biodiversity research, the

=3 tools needed to answer them

Open access Dota_ Perisent. ' and the steps to create those
standards storage an

tools and deploy them.”

CULTURE

reuse wInm archival




2. Data mobilisation

- Mass digitisation
- Crowdsourcing & volunteers
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rry

Digital surrogates of specimens:

¢ 3D models and printing

¢ CT imaging of internal structures

e Atomic, physical and chemical analysis




l An inordinate fondness for beetles:

I 400,000 species described so far, 100,000 types
among the NHM'’s 10M beetle specimens
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NHM collection

Collection area

Palaeontology

No of objects

6,919,207

No of type
specimens

43,146

Physical
register
2,364,232

Digital
data
340,636

Mineralogy

423,563

615

425,000

402,727

Botany

5,863,000

172,750

127,200

645,222

Entomology

33,753,257

612,796

57,197

255,000

Zoology

27,501,350

325,000

1,986,000

1,160,216

Library & archives

5,460,000

79,920,377

1,154,307

4,959,629

2,803,801

<3% of NHM specimens are digitised,
& even fewer are ‘computable’
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iCollections: 2013-2015

A pilot for the Digital Collections Programme

* [Collections digitisation criteria:
 Entire collection
* No existing digitisation pipeline
(pinned, slide & herbarium specimens)
 High research potential
(phenology, morphometrics, migration patterns,
pest associations, automated species recognition)
* Curation opportunity

* Data outputs
* Image(s)
 Metadata (what, when & where)
 Georeference point localities
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NHM iCollections project:
e UK butterflies & moths
¢ 500k specimens

¢ 2 mins per specimen

e £1 per specimen

Large-scale digitisation:

¢ Informatic pipelines

¢ High-throughput digitisation workflows

e Computer-assisted object recognition
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iCollections research: long-term trends in phenology

160

Later
collection

140

l 110 P & | | ‘ l:
100
Orange tip butterfly

Collection date

Mean March - May temperatures (°C)

90 ' (Anthocharis cardamines)
Earlier Warmer

11

80 .
Collection 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 SpPrings

Year

Many species emerging earlier and earlier each year

Initial collection date & temperature highly correlated

A unique marker on phenological response before recent climate change
Longer time perspective than most observational records (BMS post-1976)
Museum data available for rare or hard to record species

[I\{] NATURALHISTORY MUSEUM Brooks, Self, Toloni & Sparks, 2014, Int. J. Biometeorol.
DOI 10.1007/s00484-013-0780-6




NHM Digital Collections Programme

“To collate, organise and make available to global scientific and public
audiences one of the world’s most important natural history collections,
delivering:

- an online specimen- / lot-level data base for all holding

- core meta-data and / or images for key parts of the collection,
and

- flexible informatics and visualisation tools”

Target = 20 million specimens digitised in 5 years
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.

POLICY & PROTOCOL > A NHM operating

practises

Defined data policy and > Policies embedded in

Leaders of process in
the digital curatorial

world

Portfolio of mass
digitisation output
projects

DATA CAPTURE Prioritised digitisation
l Workflows piloted

Some major collections
digitised

Best-practice
processes integrated
into training

Task force formed and
operating

L PEOPLE & SKILLS

Digital curation as a
core part of our
practice

L INFRASTRUCTURE

database
implemented

database, tools &
hardware

Refined collections > Future collections

Broad connections to
other large digital
collections

STAKEHOLDERS & Key user communities
GOVERNANCE engaged

Peer to peer
development

Proactive
engagement of
emerging audiences

Partners involved in
pilot projects

Fully funded
digitisation portfolio

L PARTNERSHIPS

Major international
coalitions

Collaborative
research material
published

RESEARCH

initiatives

Research-orientated
projects &

Major contributions
to grand challenges

ACCESS

Tools , visualisations

Live NHM Data Portal )
& analytics

Integrated global
network of users




Question-oriented prioritisation

Core meta-data categories: What meta-data are required for
different types of study?

Stratigraphy Object Image

Macroecological
modelling of
phenotype

Collector Taxonomic @ @ @
name

Coarse Coarse Comparative
biogeography = macroecology analysis of traits

Community List-based  Temporal diversity Evolution of

phylogenetics macroecology curves disparity

collection location
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Digital Collections Programme: pilot projects

Pilot 1 — Herbarium sheets

e Trial partnership with Kew & Picturae (cf Naturalis)
e Conveyor-based imaging equipment
e QOutsourcing of label transcription
e C.70,000 sheets
January-April 2015

Pilot 2 — Palaeontology

e British Fossils (Mesozoic vertebrates)

e Standardised photography

e Capturing taxonomic & stratigraphic metadata
e February 2015 — March 2016

Pilot 3 — Microscopic slides

e High-throughput slide scanner

e Satscan to capture label information
e Call for pilot project ideas

e April 2015 onwards




Many organisations are now digitising at scale

e.g Naturalis: 33k Specimens per day, 3 shifts (6am-10pm), herbarium complete in 1.5 years
€1.29 Euros per specimen image (if outsourced), transcription at similar cost




Digital Collections Programme: informatics challenge areas

Natural Wonders D.'gft?l
Automati T B A e et exhibitions Data
utomating mass : ‘
8 Online exhibitions (Virtual tours) Cleaning

digitisation :
L exploring the natural e.o. OpenRefine
(e.g. Wellcome Digital wonders of the world (e-g. Op )

Library)

Transcription
(e.g. Zooniverse) Data
Visualisation
(e.g. CartoDB)

Hedqvist coll. OCR
BMNH(E)

2011-27 (e.g. reCAPTCHA)

3‘ rasi nen”‘ H
Ez/I\J?r\E‘fu:a ]e|u9oni0§:" GeorEferenCIng Big data

e gnjgmonﬁ (Online mapping research
tools) (e.g. PREDICTS)

l

Computer vision / image Data mining & linkage
recognition (e.g. Biodiversity Heritage Search
(e.g. Image Search) Library) (e.g. WikiData)

NHM in an App
(cloud computing & storage)




Crowdsourcing
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Crowdsourcing platforms

* Smithsonian - =i = ’ . > . ﬁ

¥ * Laminaire : une foret d'algues!
HOME > PROIECTS > NNAS - EPARTMENT OF BOTANY > THE BOMBACACERE FAMILY on ~
TRANSCRIBE PAGE 1 OF 458 St Pan ‘ # Laminaria cloustonii

MNHN/PC/PCD484435
|

2ee @

Devation (10)
Devation Unit | wesers ¢

Notes on Trasscribing this page (optisaal)

S0 «# 0> & ¢ v

Please note that tame language ia this callection may be calturally intessitive ¢ offensive to Same viewers. It is presented as it exists in the original
dscument for the benefit of research. The material reflects the culture and context in which it was created acd not the views of the Smithsselan Institution.

© 7013 SNITHSONIAN  COLLECTIONS TERMS OF USE PRIVACY

Herbarium @Home Smithsonian Transcription Center Atlas of Living Australia Les Herbonautes
http://herbariaunited.org/atHome/ https://transcription.si.edu/ http://volunteer.ala.org.au/ http://lesherbonautes.mnhn.fr/

Transcribeimuseum records to Resea rCh by the people,

TAKE'NOTES FROM

NATURE for the people.

We have hundreds of projects waiting for your-help to-achieve amazing goals.

Notes from Nature Crowdcrafting
http://www.notesfromnature http://crowdcrafting.org
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http://volunteer.ala.org.au/
http://volunteer.ala.org.au/
http://volunteer.ala.org.au/
http://herbariaunited.org/atHome/
http://herbariaunited.org/atHome/
http://herbariaunited.org/atHome/
http://www.notesfromnature.org/
http://herbariaunited.org/atHome/
http://herbariaunited.org/atHome/
http://herbariaunited.org/atHome/
http://herbariaunited.org/atHome/
http://herbariaunited.org/atHome/
http://herbariaunited.org/atHome/

Notes from Nature (Zooniverse)

NHM Ornithology Registers

Transcribe museum records to

(1837 — 1990) TAKE

Progress
 Total Images: 4,563
 Records: c. 230,000

Complete Images: 2,957

329,454 transcriptions
Circa 1/3™ by one person

Morvic) RA Sw. @
)UNQ” A/S‘k
GlaFront ="

u‘lﬂl'.tr-.lﬂp-ﬁiieln‘/mm:-hm" - v B Sy
Ornithologicalpeass
: Durredoo o

START TRANSCRIBING . | " o e .o ]
| JvNeboo Y

.
ASin

_~ . — o £oi i mea
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Science uncovered 2014: “Crowdsourcing the Collection”

e Demonstrate digitisation process
e Engage the public in transcription
e Digitise; web publish images; public
transcription; data publication
e Dedicated mobile website

NATURAL
HISTORY
MUSEUM

AFTERHNURS
Science
Uncovered

A Hbe a ¢he
IO tiny.cc/su2014
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http://su2014.benscott.co.uk/

Platforms currently in technical review

Vincent @ Vincent

¥ =

et e ", Smithsonian Digital Voluni X

€« C n

2 MicroPasts - Help us gath: X

C n

S1a] |

| https:/transcription.si.edu Q4200

crowdsourced.micropasts.org

¥ Smithsonian

SMITHSONIAN DIGITAL VOLUNTEERS: TRANSCRIPTION CENTER SIGNUP

BIODIVERSE PLANET

Help us gather high quality research data about our human history

You can assist existing research projects with tasks that need human intelligence, such
as the accurate location of artefact findspots or photographed scenes, the identification
of subject matter in historic archives, the masking of photos meant for 3D modeliing, or
the transcription of letters and catalogues. Other tasks might require on-focation
contributions by members of the public, such as submitting your own photographs of
particular archaeological sites or objects. By contributing to a MicroPasts project you will:

Have a direct Impact on research in archaeology, history and heritage
Help with tasks that computers cannot do

Deveiop skilis that interest you

Produce results that will be open and freely usable

To start contributing, just choose one of our Featured Applications below or visit our full
list of ongoing Applications.

JOIN Us!

LEARN HOW TO TRANSCRIBE
Become a Smithsonian Digital Vol

and unlock our stories as you transcribe
our collections.

We have 120,135 pages and counting -
Get started Now!

Stay in touch on Twitter: @TranscribeS!

Partner on projects and ask your
#volunpeers for help.

Like us on Facebook for more updates.

Select a category below to begin
browsing projects.

Selaég a Category
BEES & BOTANY

The Bumblebee Project - Set 43
794 CONTRIBUTIONS

Help us create digital records for the
United States National Entomological
Collection by transcribing the specimens
labels of important pollinators:
bumblebees!

Antidesma and others Set 3

1,559 CONTRIBUTIONS

Join us as we transcribe specimens
sheets for Antidesma; a fruiting plant
that is known for its cherry-like fruits
that can be made in to jam.

& JULIOS marked for review a page
from THE BUMBLEBEE PROJECT - SET 43

& djohn18 transcribed a page from
Joseph Henry's Record of Experiments,
Book 2

& JULIOS marked for review a page
from THE BUMBLEBEE PROJECT - SET 43

& JULLIOS marked for review a page
from THE BUMBLEBEE PROJECT - SET 43

& JULYOS marked for review a page
from THE BUMBLEBEE PROJECT - SET 43

feedback

© 2015 SMITHSONIAN

COLLECTIONS

TERMS OF USE PRIVACY

Photo Masking a Gold Lunula
Photo Masking a Gold Lunula

1

Photo Masking a Bronze Age
socketed axehead (LVPL-
T19FB3)

Photo Masking a Bronze Age
socketed axehead

£

Transcribing the Worthington
George Smith catalogue part 4

Transcription of the
Waorthington George Smith
catalogue

(]

Amphora Profiling: Roman
Types A-B
Creation of amphora profiles

t can be revolved Into 3D

Photo Masking Palestine
Exploration Fund Objects

Photo Masking PEF objects

Axe outlines

Create axe outlines for
morphometric analysis

@

Photo Masking the Deansfield
Moulds

Photo Masking the Deansfield
Moulds

British Museum Bronze Age

Index Irish Spearheads B15

British Museum Bronze Age

Card Index transcription for
drawer B15.

Smithsonian Transcription Centre
(N] NATURAL HISTORY MUSEUM
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3. Data Synthesis

- Data aggregation & visualisation
- Modelling
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The NHM data portal

A platform for deposition and discovery of NHM

collections & research data et e

Promote innovation & collaboration through easy

access & reuse (website, APl & download)

Integrates with our collection management system . T N
Handles heterogeneous datasets of NHM scientists OLpse OmTE OmIM omm oM
Stable, citable (DataCite) identifiers on datasets & Y

GUIDs on records to measure impact

Technically sustainable & scalable Smmme. mmmen memnee

Open data policy (CC-Zero, CC-BY) s e
T http://data.nhm.ac.uk

: ‘.% ;g-}:'-..,-j? AR O
'o.'k -. 4 .o : .‘.' .. . .
’Q. .‘:. *l-'sﬁ§:. :. ..l:’gé. ' .!”‘..d

.‘.." :}-
« 1 100 | 3 2741851 records k"'l

Catalogue nu... Scientific name Author Type status . Locality Country Record

1974.655 Euaugaptilus atlantic... Roe

1985.364 Cytheridella tepida

BMMH(E)141465 Mycalesis anaxias ae... Fruhstorfer
1982.1.5 Oncholaimus gingda. ..

1989.727 Pseudotanais falcicula

1998.552 Longithorax megalops

BMNH(E)29053  Lachnocnema angola...

1985.45 Subulella scotti Holdi... Holdich and Bird, 1986
BMMNH(E)275274 Nephodia perimede ... Druce

1989.201 Asterocheres bulbos... Malt
BMNH(E}405057 Ditomoderus lacroixi ... Bomans, 1973
BMNH(E)149622 Dercas naganum Tytler Tytlar
BMMNH(E)310042 Charaxes acuminatus... van Someren, 1963
1808.1.28.10 Chalcides ocellatus s...



http://data.nhm.ac.uk/

External services supporting data quality indicators

06 / « Z \
e X GBIF Portal - Home x

() www.gbif.org

> Q%O OQ)O
GlobalBiodivetrsity
Information Facility

o O

(o]

0
°© @
437,863,833 _ 1,454,695 14,9%1 602
o o)
o

Sharing biodiversity
data for re-use

Providing evidence for
research and decisions

Learn about GBIF
Publish your data through GBIF
Technical infrastructure

Using data through GBIF
Enabling biodiversity science
Supporting global targets

Search news items and information pages..

o Login cr Creats a new account

ata - News -  Communitep - Abguh o)

Collaborating as a
global community

Current Participants
How GBIF is funded
Enhancing capacity

Via GBIF API

Major errors

Minor errors

No errors

(N] NATURAL HISTORY MUSEUM
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Catalogue nu...

RT Lowe 2000 ...

BMO001147086

BM000559415
1949.1.19.30
PM P 43052 (2)
BMO000798867
BM000003217a

Carlos Types - ...

1998.3.12.1-50
50021

PM OS 16045
BMNH(E)70713
1974.1.25.142

Scientific name

Bromus diandrus Roth

Frullania microphylla (...
Daphnusa ocellaris W...
Capsicum annuum (D...
Crossaster papposus...
Orbitoiina birmanica ...
Chasalia kolly (K.Sch...

Salix arctica Pall.

Polystichum viviparu...

Neolepidapedon sp.

Solanum galapagens...

Mellicta athalia

Rhodeus suigensis M...

Author

Roth

(Gottsche) Pearson
Walker, 1856

(Dunal) Heiser & Pickersgill
(Linnaeus, 1767)

Sahni, 1937

(K.Schum.) Hepper

Pall.

Fée

S.C.Darwin & Peralta

Mori, 1914

nb. similar services offered by CRIA for Brazilian data




Data visualisations (embedded & via API)



http://www.benscott.co.uk/sphere/
http://naturalhistorymuseum.github.io/specimen-globe/
http://www.benscott.co.uk/sphere/nhm.html

Consolidation & sharing of biodiversity data portals

® © ® | .rAtes of Living Australia - - x

- C fn www.ala.org.au

| e Atlas of Living
Australia

Collaborating as a ene i x
@bl ccnens : Explore the Atlas of Living Australia e Co)
. €« cC n ala-demo.gbif.org a0 ® ¥ =

Australia's species : Species by location NBN  UKGateway UK Wildiife Portal ~ Consultants Portal  NBN Forum

U K Wildlife Po dal Getting Started  Examples of Use  Documentation NBN J
GBIF news 010 GAIF Newaroom O
: . Search everything.. [} Species Locations Habitats Records DataProviders
B I ‘F (Wo r I d WI d e ) Search for Australian flora and Search by pre-defined regi

fauna species by common, enter an address or locatic

scientific name or search by find the recorded species Wlth over 100 ml”lon reCOrdS, U K W[|d||f ® ) Portal de datos de GBIFES X
category. nearby. s 5 3

S e En |;ed Ki ng<‘jj om'’s largest resource of fre] « c# datos.gbif.es
_ _ iodiversity data.

PORTAL DE DATOS

g
Mapping & analysis e Data sets ‘DEv B|OD|VFR?|DAD

Al . ’ INSTITUCIONES, COLECCIONES | JUEGOS. DATOS BUSCAR | WWWGBIFES | AYUDA | EXPLORAR
YPROYECTOS DEDATOS | GEOREFERRENCIADOS PORAREA

A spatial portal for investigating Refine the list of all the da

species occurrences within sets contained within the - y @ Aprende cémo consultar datos de biodiversidad. Inforrracnon accesible a través del
specified locations and the by institution, integration 4 Portal de Datos de GBIF.ES.

enviconmental bmpects, status, content,resource, :;m‘&mﬂ Nyest . neaisros: 10.854.262

license.
Browse mappir
Buscarenel portal de datos
Browse data sets

+ wecospeoaros: 171
. sTTuciones: 75

Instituciones, colecciones y proyectos Juegos de datos

Australia

Informacién de todas las entidades espafiolas que Informacién de los juegos de datos de las Mapa de los registros con coordenadas. Fitre,
publican datos en GBIF (p.ej: descripcién, contacto, Instituciones y proyectos participantes en GBIF, visualice y descargue los datos por nombre
registros en linea, portal institucional) - detalles de los registros, licencias de uso, citacién... clentifico, grupo taxonémico, érea geogréfica...

Estamos ajustando algunas funcionalidades del ] SERVICIOS
portak. Discitipe e molestins s asto puada GBIF Espaa. Unidad de Coordinacién Publicacién y alojamiento de datos: IPT
[ ] [ ] ocasionar. Si observa cualquier incidencia Real Jardin Botdnico - CSIC Alojamiento de imégenes
C/ Claudio Moyano, 1 Formacién

28014 MADRID - Espafia

SOFTWARE
Tel.:34 914203017 extensién 273
GBIF.ES es ¢l Nod Herbar | Zoorbar | HZL | Darwin Test

Biodiversidad, patrocinado por el Ministerio RECURSOS

Espatiol ANVYE Condiciones de uso

y y el
‘Consejo Superior de Investigaciones Cientificas. £l Portal de Intercambio de datos
Datos de GBIF.ES se basa en el desarrollo de ALAy cuentacon | DATOS. Uso de imagenes digitales

el apoyo A el de GBIFy el Datos sensibles
soporte de Crowdin para as traducciones. Juegos dedatos s r1E

Spain

mensaje a feedbackegbif.es

about cria

cr\l a -
CRIA (Brazil) Growing reliance on a network of
dependable data services




Big data research opportunities

Use NH collections data to
explore changes on
biodiversity over space & time

1.5-3 BILLION SPECIMENS
1.9 million species

300 years of collection
Goals

Quantify human impacts
Predict how to mitigate human impacts




Collection data analysis to model species richness

Species richness lost by 2005

‘ !
20% net |
Pred%cts newioss

www.predicts.org.uk Newbold, Hudson et al, Nature doi:10.1038/nature14324




Predicting effects on biodiversity under climate change models

95% confidence interva]

IMAGE 2.6: B2*, 400ppm CO2, 9bn people
MINICAM 4.5: B2*, 8.5bn people, afforestation
AIM 6.0: B2*, 860ppm CO2, 10bn people
MESSAGE 8.5: A2*, 12.5bn people

1500 1700 1900
YEAR
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—
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Newbold, Hudson et al, Nature doi:10.1038/naturel14324




4. Enabling technologies

- Computer vision
- Remote sensing
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Drawer level imaging is (mostly) a solved problem

g
tr
b i
b
' .
H

SEEREEEERE |

1. Place drawer

» Fast (5 mins per drawer)

* High resolution (circa 500MB per image)
* Enables bulk databasing of specimens

* Potentially reduced specimen handling

N] NATURALHISTORY MUSEUM




But, two key problems remain...

1. Synchronisation 2. Label data

Keeping the physical & digital Capturing data from
copies in sync multiple pinned labels

(N] NATURAL HISTORY MUSEUM




Inselect

Automated recognition, cropping and annotation of specimens

806 J/ Inselect by NaturalHistory X

&«

AN J

CcC N naturalhistorymuseum.github.io/inselect/

Inselect

Automated specimen selection

Dowrload
Welcome to Inselect. Z'P File

Inselect is a tool to support the mass digitisation of natural history specimens. It currently supports
automated recognition, cropping and annotation of scanned drawers of pinned insects and trays of

microscope slides.
Dowrioad

targz Fie
Authors and Contributors

« Stefan van der Walt (@stefanv): Application development and segmentation algorithm o el ed by
« Pieter Holtzhausen (@holtzhau): Application development and segmentation algorithm NaturalHistoryMuseum.

« Alice Heaton (@aliceh75): Application development
This page was generated by GitHub
Pages using the Architect theme by
This work was part-funded by the SYNTHESYS Project http://www.synthesys.info/ which is financed Jason Long.

by European Community Research Infrastructure Action under the FP7 "Integrating Activities"
Programme.

5uppor‘+ or Contact

Inselect documentation is available on the Inselect GitHub Wiki

Currently beta-release
Automatically detects specimens
Creates bounding boxes for
cropping and exporting images
Read barcodes

Rapid annotation interface
Persistent settings & keyboard
shortcuts

Data export in JSON format
Open source & modular
Python based (OpenCV, scikit-
Image libraries)

Windows, OSX & Linux

http://naturalhistorymuseum.github.io/inselect/




Inselect features

Slides Vocab. services Barcode reading

Crop number 002

Specimen number <Multiple>

Curent taxon name

Location in collection South

Kensington; DC2;
7; Plecoptera;
Main Collection;
1; Dry; 1

umber 002

r BMO001128339

Nemqurimm:m:
w n.u,vn.’,

[

NEWFQUNDLAND:
-

v ¢ © .-Awu.n.'"-"“?
v v

4,
+

SEr

Multi- specimen annotation




Potential applications of Inselect — “Insect Soups”

AV < :
&@ | ‘- 4 ¥V o W

1 2  Black_Light_Bucket_K378100_Paul_Flemons.inselect
- i 2 O O
] - D 248 boxes 0 selected

Open I

Save SQanm&nage Subsegment box  Read barcodes  Zoomin  Zoom Out
Boxes Objects |
 Black_Light_Bucket_K378100_Paul_Flemons.inselect

@0 e
hﬁ_ E @ G 248 boxes 0 selected

Open Save Segmentimage Subsegmentbox Readbarcodes Zoomin — ZoomOut
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Capturing label data

Some data can be captured but
not all

Specimen and other labels
obscure labels below them

Holy grail method: capture label
data without removing them
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Label imaging & text recognition

Chauliodes pectinicornis

Reconstructed labels

NORTH AM )
New Hampshifo.‘

k. Zlmmermm. v
LD M.1959-652. &

Whole Drawer image




Approaches to label imaging pinned specimens

Could be incorporated as part of the barcode dispensing process
1. Barcode dispenser & scanner
(two-sided barcode labels)

2. Freshly pinned barcode label

3. Other collection labels

4. Multiple label imaging cameras

. Assemble labels from composite images

- -
-
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Wolfram automated image identification

ene [&] e Wolfram Language I x

€ C f [ https://www.imageidentify.com

® L blue jay | The Wolfram Lar X

Th €« C fi () https//www.imageidentify.com/result/Oh8t6thvz3s80 e 0o

Imag T ® © ®  [@asiatic cockroach | The W x

€« C' f () hitps//www.imageidentify.com/result/18v1ss3f4ggOf 0o

Ima

T ® ® AmericanalligatorlThev. b
€« C' ff [ https://www.imageidentify.com/result/03m440Illbdmre d 0 (D

Ima Th [E]serval | The Wolfram Lang  x
«

C' & [ https//www.imageidentify.com/result/0c9u630592I84

Imag
The Wolfram Language

Image Identification Project

Imageld

ANNOUNCEMENT BLOG

Imageldentify|

&€ Powered by Wo

serval (animal)

scientific name: Leptailurus serval
alt. scientific name: Felis serval
weight: 29 pounds

maximum age: 22.4 years

species authority: Schreber, 1776

More information:
taxonomy »
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Smart phone image analysis for UK / US tree identification

Computational analysis of pictorial 'y
iInformation to support species ID T _

Match shape and motion with machine L .
learning to build vision systems
Relies on large validated image databases

Snap leaf against a white background
Image processed & cross referenced with
database to produce species ID
o discarding non-leaf images
o segmenting the leaf from background
o extracting leaf curvature features over
multiple scales

Apps being developed for bird song

LeafSnap (UK & US edition)
(N] NATURALHISTORY MUSEUM




Smart phone video analysis for parasite identification

Pin drop of blood collected
Loaded into a handheld box
App analyses movement
Software predicts the
number of parasites

Informs healthcare worker
whether they are suitable for
drug treatment

CellScope System

* Required very little training

* Potential applications for many parasitic helminths

* e.g. river blindness and elephantiasis, even malaria & TB
 Used in trials on Loa loa ("eye worm”) in Cameroon

[J\j\] NATURALHISTORY MUSEUM Michael V. D’Ambrosio et al. DOI: 10.1126/scitransimed.aaa3480




Camera traps to support real time identification

Real-time data
Currently applied to field
based animal counts
Usually rely on aerial surveys
Networks of camera traps
provide real time data

SEISMIC &
MAGNETIC

MOTION ACTIVATED
CAMERA TRAPS

® Hot Spring
@ Knonin Nuga Research Station
® Grdll
® Gridl
River
- 4 4L N 100 ‘ (] Soun Boundary
count:33 T \ P Khan Khentil SPA
issing: 2 b & o g Core zone
missing: il
Tourist zone
JN Protected zone
Buffer zone
Elevation (m)
YOI . High : 4323

e LOW ; 524

k . €1 Scale:
(Steffen Zuther) » \ e s 1:193 540

m NATURALHISTORY MUSEUM Peter Reinartz & Martin Wegmann 2014, German Aerospace Centre




Image analysis to support animal counts

Sample Images Extracted Local Features Automatic Detection Results

Southern right whales

AL ¢ <) _Ly

4 o | 4 0T 'S
) B g - '
7 - .y A

e

['\\f] NATURALHISTORY MUSEUM Peter Reinartz & Martin Wegmann 2014, German Aerospace Centre

Flying foxes




5. Adapting to the future

- Lessons from past activities
- Sustainability
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Lessons from past informatics activities

Break out of our discipline, technical &

project centric activities (it is unsustainable,
inefficient & bad for science)

Integrate & build on exiting programmes

where possible (Lifewatch is a potential umbrella
for these activities)

Bridge the disconnect between

informaticians & users (make the users “Genes;. '\

informaticians & informaticians users) (;;';'I’:;Ies’afj

.efL s
BlOdIVGfSItY!&; 2

™ (onservuilone
U'ﬁ Science

Use H2020 as a mechanism to achieve
integration (where possible!) How do we join up these activities?

Build for the long term, in partnership

with our home institutions . . .
= recipe for sustainability
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2013/14 NHM London technology hype-cycle

Compiled every 2 years in NHM Techwatch report

* Hype cycles used to plot

emerging technologies

expectations
‘ Big Data (Life Sciences

Bluetooth 4.0 LE
Wearable User Interfaces

Internet of Things

Digital Currencies

3D Scanners Digital Preservation of Research Data

Crowdsourcing

\oice User Interface

BYOD

Gamification Location Intelligence

Video Telepresenc

COR Codes

Contactless Retail Payment System
— IP Rights Management Software
LocationAwara Applicatona g
nterprise 3D Printing
Hosted Virtual Desktops
Sesture Control
Mobile Ticketing

-5 Content M t
White Space; Super WiFi Virtual R;,:ee:"tyource onfent Managemen

Digital VWallet Solutions
icropatronage & Crowdfunding

Web-Based
Office Productivity Suites

Con
!

nt Optimization
obile Analytics

Hum%n Augmentation

As of September 2013

Peak of
Inflated
Expectations

Plateau of
Productivity

4

Trough of
Disillusionment

Innovation

Trigger Slope of Enlightenment

time
Years to mainstream adoption:
O 210 b years

obsolete

O less than 2 years ® 5to 10years A more than 10 years ® before plateau

* Technologies follow this
model with varying
timescales
Organisational adoption
based on risk

Open-Source Portals

ocation-Aware Technology
ich Media on Demand

Internet Micropayment Systems

Digital preservation
Crowdsourcing
Big(ish) data

Open source portals
3D Scanning / printing




Using digitisation to enhance public engagement with natural history specimens:

e Augmented reality in gallery

-visit apps

and post

e Animated content for pre



