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In this presentation

* The British Library's Digital Research team and the Living with
Machines project

* From utility tools to new research methods: Al (and big data, deep
learning, machine learning, data science) examples from the
British Library and Living with Machines

Find out more:
* Blog posts https://blogs.bl.uk/digital-scholarship/
* British Library's Research Repository https://bl.iro.bl.uk/
* Living with Machines https://livingwithmachines.ac.uk/
* LwM code https://github.com/Living-with-machines
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The British Library's Digital Research team

Enabling the use of the Library’s digital
collections for research, inspiration,
creativity, and enjoyment

* Collaborating to explore new and
emerging methods

* Understanding 'reader' needs to
improve access and usability

* Supporting llIF and the Universal
Viewer

* Increasing digital / Al literacy across
the Library - Digital Scholarship
Training Programme — and wider
sector




Living with Machines (2018-23)

https://livingwithmachines.ac.uk




How did machines change 19t century lives?
'data-driven history project, and a historically-
informed data science project’
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Al tools and research with collections in
LwM

Natural Language Processing (NLP) and LLM methods:

'Reading' maps with computer vision models

Toponym resolution (T-Res) - finding, disambiguating place N /
names in text \

Algorithms to 'link’' individuals across census years

Linguistic methods to find machines assighed human-like
agency; semantic shifts as words change over time

Understanding 'bias’' in digitised newspapers corpora with
paradata from press directories

Deep learning for searching poor OCR (DeezyMatch)
'Figurative search' with LLMs ('Living Machine')



Helper tools and utilities with Al / machine
learning with British Library collections
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Transkribus: ML for text transcription

Handwritten or printed text
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model Dr. Adi Keinan-Schoonbaert, Digital Curator
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Flyswot: Detecting ‘fake flysheets’ with ML

Or 8816 |18th century, An Ethiopian manuscript containing:ff. 3r-155v. Psalms, @H™C H8®+.ff. 155v-171r . ff. 171r-178r. The Canticles of the Prophets of the Old and New Testamentsff. 179r-178r. Song of Songs of
Content
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using machine learning techniques
to assign language codes to MARC

catalogue records.
identified, 141 of which were not

Language codes were assigned to
previously represented.

1.15 million records with 99.7%

Internal work by Victoria Morris
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A 'confusion matrix' of languages commonly confused with

each other e.g. Afrikaans and Dutch. Figure 8 from Automated
Language Identification of Bibliographic Resources (2019).



More Al/ML at the British
Library

eScriptorium for handwritten text recognition (HTR)
of historical Chinese manuscripts

Training including hands-on 'Hack & Yacks' to
explore specific tools

Text extracted from historical hand-drawn maps

with Google Cloud Vision API
Personal experiments by staff using ChatGPT to
write simple code for e.g. data processing

Research with the UK Web Archive - word vectors
to track changing meanings for words over time

gooseberry
raspberry
strawberry
thyme
marjoram
smartphone
unlocked
curve
qwerty

android

-0.75 -0.50 -0.25 0.00 0.25 0.50 0.75

blackberry
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Deez
Maich

A Flexible Deep Neural Network Approach to
Fuzzy String Matching

pypi v1.3.4 | License ML launch 'binder Integration Tests |passing

DeezyMatch can be used in the following tasks:

e Fuzzy string matching
 Candidate ranking/selection
e Query expansion

e Toponym matching

Or as a component in tasks requiring fuzzy string matching and candidate
ranking, such as:

e Record linkage
e Entity linking
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Research and creative Al / machine learning
with British Library collections
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A Big Data History of Music

AHRC-funded collaboration with
Royal Holloway 2014 - 15

Made BL catalogue records for
printed and manuscript music
available as open data

Case studies and visualisations
'show the potential of
quantitative approaches to
complement the close or
contextual readings customarily
used by historical musicologists'
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Save me O God
.
O Lord our governor Thyword’a lantern
My beloved spake

Carlisle gakhedul

0 Lord grant the king .. ® Blessed isthe mantha.. St John's c;ege. Cam...
Lincoln Cathedral
Blow up !I:e trumpet

& The Lord is’inq the e...
Remember not Lord our ...

Exeter 8!hedval ,
Here'o'd%aihedul Q Behold | bring you gla...
Lichfield Cathedral

0 God the Fing of glory Y mgﬂ
0 inster

My song shall be alway
0 give 'hiﬂ! unto the... | was glad w!en theys...

They that go down to t...
[ Y g

O praise the Lord all ... g
* Thy way od is holy
Be merciful

er o me O God
Durham ;athedral

O Lord reb.uke me not
C) Glouceﬂgﬂhedul

0 God they?nat love t... Chapel Royal, London
Hear mz prayer * ’
| will sing uhto the Lord 0 God thou hast cast u... Q
5 St Paul's Cathedral, L...
Out of the dee
f Canterbury Cathedral
. @ . 0 Godthou att my God
Singuntg 0940 yekin... The Lord is’ing be th...

8 Manuscripts of Purcell’s anthems in cathedral and chapel libraries. Data from RISM A/II



Flickr image
similarity

'16 Very Sad Girls'

Artworks and Findings using Flickr
Commons (2014-2016)

Work by Mario Klingemann
(Quasimondo) using semi-
automatic image classification,
vector space clustering, machine
learning

Based on 1 million images
released on Flickr Commons

VN

https://www.flickr.com/photos/quasimondo/albums/721 57638820730895/7
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Decoratlve Inltlals
Ordered by similarity

Artworks and Findings using Flickr
Commons (2014-2016)

Work by Mario Klingemann
(Quasimondo) using semi-
automatic image classification,
vector space clustering, machln
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Target

Sentence

Animacy Humanness

engine
engine

locomotive

machine

machines
machinery

In December, the first steam fire engine was received, and tried on the shore of
Lake Monona, with one thousand feet of hose.

It was not necessary for Jakie to slow down in order to allow the wild engine to
come up with him; she was coming up at every revolution of her wheels.

Nearly a generation had been strangely neglected to grow up un-Americanized,
and the private adventurer and the locomotive were the untechnical missionaries
to open a way for the common school.

The worst of it was, the people were surly; not one would get out of our way until
the last minute, and many pretended not to see us coming, though the machine,
held in by the brake, squeaked a pitiful warning.

Our servants, like mere machines, move on their mercenary track without feeling.
We have everywhere water power to any desirable extent, suitable for propelling

all kinde af machinerv

0
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'The Living Machine: A Computational Approach
to the Nineteenth-Century Language of

1
Technology o ms  ewe
-+ Traned a Lud (BERT) on | N
digitised BL 19thC books .
(BLERT) 0 explore the uses | LT
of a language model for - threshing (506)

historical research

They devised a method for
'figurative search' to help find

figures of speech in best (268)

nlneteenth—cen’gu ry texts that - whole (785) whole (226)
portrayed machines as self-

acting, automatic, or alive - hydraulic (198)




Lessons learnt/ successes: Al atthe BL

- After LwM, BL better understands researchers' needs;
copyright, infrastructure, workflows for Al with collections

- Outputs, case studies and lessons learnt integrated into
existing BL training programme and external talks

- Contributed to new skills, increased Al literacy in staff
Feeds into current work on Al strategy, ethics

- Publishing well-documented, reusable datasets, tools and
code increases value and impact; enables future Al
projects
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Thanks for reading!

Questions? digitalresearch@bl.uk

Dr Mia Ridge, Digital Curator, British Library

@mia@hcommons.social @miaout.bsky.social
@BL_DigiSchol@techhub.social @LivingWithMachines@zirk.us

https://blogs.bl.uk/digital-scholarship/




