flyswot: garden-variety machine
learning applications

Catherine Cronin — Digitisation Workflow Officer
Daniel van Strien — Digital Curator
Andrew Longworth — Digitisation Workflow Manager

BRITISH
AdVdal



BRITISH
Advadll

What do all these images
have in common??


Présentateur
Commentaires de présentation
What do all these images have in common?
We can see that they are images of collection items, but it isn’t obvious what else they all have in common.
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Add MS 48002 |1475-1581, Collected copies of treaties and documents conceming England and France between 1478 and 1581, ff. 1r-24v: Blank f. 25r: Title page: ‘Tractatus francici antiquiores’ f. 26r-26v: Paper of

Content

show link View Direction |[eftto Right o

i

BRITISH
Advadll

Digital object for Add MS 48002



http://www.bl.uk/manuscripts/Viewer.aspx?ref=add_ms_48002_fs001r

Add MS 15736 |1612-1623, Friendship album or ‘Stammbuch’ of George Andrew, Freiherr von Herberstein. Containing autographs and coloured arms, collected principally at Strasbourg and Steir, in the years 1612-1623. With an alphabetical index of writers (ff. 96v-104r).f. 1r Parhcment fragment with ownershi
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Add M5 11829 | 1500-1599, Torah scroll Title: Sefer Torah Title: nun 720 Mote: Consists of a number of fragments: Genesis 1:1-49:7, Exodus 5:14-17:6, Deuteronomy 22:3-25:9, Leviticus 4:20-7:27, 13:37-17:12, 9:22-
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All these images have been screen grabbed from a web based digital object platform.
If I pause on this screengrab, we can see this image has been given an image label of f.i-r, which probably isn’t meaningful to most viewers, but those in the know understand this to mean flysheet 1 recto.
We can see that this image is definitely not a flysheet but in fact a Torah Mantle.


http://www.bl.uk/manuscripts/Viewer.aspx?ref=add_ms_11829_fs001r

DIGITISED MANUSCRIPTS
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They are all FAKE FLYSHEETS
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- Limited set of visible image labels

* Inflexible order sequence of images

» Tied to an old digital object platform

- Labels derived from image file names

* Many images incorrectly labelled as a flysheet
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So what all these images have in common is that they have been given a flysheet image label on an old digital object platform, Digitised Manuscripts.
This platform was created for one particular project, and has standardised image labels, that appear in a certain order, that met the requirements of that project.
The image labels are derived from the image filename.
When the platform launched it was very successful, and curators from around the Library wanted to make their manuscript images available in the viewer even if their images did not meet the image label standard.
If they had an image that was other than a binding shot, a folio or a flysheet; the only way to publish it was to call it a flysheet.



New |lIF Universal Viewer
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» Digital objects migrated to new viewer
- Standardised vocabulary for image labels
» Flexibility in order sequence of images

« Ability to apply appropriate labels to ‘fake flysheet’
Images
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We now have a new viewer at the Library, the Universal Viewer, which has a more flexible standard vocabulary for image labels and for ordering the display of images.
Meaning when we migrate the digital objects from Digitised Manuscripts to the Universal Viewer we can give a more correct image label to any ‘fake flysheet’.
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I have screen grabbed content from our Universal Viewer.
These show images that on our Digitised Manuscripts platform would have had an incorrect flysheet image label.
As you can see, we can give such images a more appropriate image label and order them as we wish.


http://access.bl.uk/item/viewer/ark:/81055/vdc_100106149937.0x000001
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Letters (6) from Mary Shelley to Claire
Clairmont; 27 Oct. [1844], 7 [July
1845], [12 Oct. 1845], [1

Creator

Shelley, Mary Wollstonecraft, 1797-
1851, writer

English

Digital object for Ashley MS 5023
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We have a mountain of digitised content:
» Tens of thousands of images
» About 1 petabyte (1,000 terabytes)
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How do we identify which images are ‘fake
flysheets'?
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Not only are we migrating digital objects from the Digitised Manuscripts platform to the Universal Viewer; we will be publishing all our collection items’ digital content to our new platform from the last 20 years.
This is a mountain of content including printed material as well as manuscripts.
We know that we have images with a flysheet filename; many of these images will be of flysheets but a proportion will be images describing other aspects of collection items.
How can we identify these ‘fake flysheet’ images, to give us the opportunity to give them a more appropriate label on Universal Viewer?



Using computer vision to detect fake flysheets

» Created training data by putting images into
folders (integrating into existing workflows)

* Trained ‘boring’ CV models (ResNets)

» DVC and other tools used to make pipeline
(semi) reproducible when new training data
IS avalilable
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We create a workflow for creating a computer vision model which can be used to make predictions about whether an image is a ‘fake’ flysheet or not.

We created a process for creating this model which tries to be pragmatic and fit into existing workflows rather than adding lots of new work. 

The process covers the following steps:
Create training data by putting images into folders on a shared drive
This data is processed and used to train a simple computer vision model 
We create a pipeline that can be easily re-run when new data is added. 


flyswot
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- Command Line Application used to
‘deploy’ our models

» Searches for images with a flysheet
filename

* Predicts whether they are an actual
flysheet or ‘other’ via a CSV report



Présentateur
Commentaires de présentation
Once we have a trained model we created a Command Line Application as the method of using/interacting with the model. 

This was chosen since CLIs are used in other workflows and they can be more flexible and easily changed then GUI tools 

The command line tool is given a directory and recursively finds images with “FS” in the filename indicating it has bene labeled a flysheet 

The model makes predictions and puts these into a csv. 
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B CSV report M
CSV report file at:
file:///Users/dvanstrien/Documents/DS/2021_11_17_1@_15.csv
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®&@Time taken to run &
0:00:19.819429

™ files checked @

flyswot searched for image files by matching the patern *fs*

flyswot search inside: " /Users/dvanstrien/Documents/DS/flysheet_detect
In total the directory contained **50** images

There were **46** files matching the fs* pattern which flyswot checked

Prediction Summary
Prediction summary 1 Prediction summary 2

EDGE + SPINE
CONTAINER
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A screenshot of the tools output is shown in this slide


Incorporating flyswot into the workflow

« Silver bullet!

TIFF prediction 1

Number of items
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I’m going to speak a little about how we made this program fit into our general digitisation workflow.
At first we hoped it could be a magical tool that would instantly label any image and this would save us a lot of manual time and effort visually inspecting images.
But of course our collection is very large and varied, and full of subtle distinctions across collection areas, and so we quite quickly realised that this automatic labelling wasn’t going to be possible.
And more than that, one collection area’s labels might differ from another area’s label for what are very similar items, so the manual intervention or verification was always going to be needed in some form or another.
What we primarily wanted was a tool that would point us in the right direction, telling us where we needed to make a manual intervention.
In other words, is this a “real flysheet” or “something else”, as Daniel mentioned already.
Also, from a practical usage point of view, leaning on software we already use in the workflow, we built some Power BI reports to look directly at the CSV results – which make it much easier to understand and consume the results.
One of the instant headline results we get is the total number of items that will need looking at more closely.
How many items contain obvious fake flysheets or images where the model is not very sure it’s a flysheet, so will need checking.
This is useful because it helps us to understand how much work will be needed to label this batch of images, so we can make decisions around resource allocation.



Interpreting the results

« Allows us to focus on the items with fake flysheets

ltems and files = "other” and/or flysheet with less than 80% confidence

directory 1fhysheet  confidence 2 labe confidence -
vs other category
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=1 ‘ad\collections\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2\add_ms_10302\Tiff

\wad\collections\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2\add_ms_10302\Tiffadd_ms_10302_f=001r.tif other page + folio
= ‘\ad\collections\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2\add_ms_11414\tiffs

“wadycollections\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2\add_ms_11414\ifis\add_ms_11414_f=001 r.tif flysheet flysheet

“wadycollections'\Preservation Digitisation Bids 2014-13\Finished Manuscripts 2hadd_ms_11414\iffs\add_ms_11414_f=ed01rtif flysheet flysheet
= Vad\collections\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2\add_ms_15705\tiffs

“wadvcollections'\Preservation Digitisation Bids 2014-13\Finished Manuscripts 2\add_ms_15705\liffs\add_ms_15705_fse007r.tif other page + folio
= ad\collections\Preservation Digitisation Bids 2014-15%Finished Manuscripts 2\add_ms_18144\Tiffs 300 ppi

wadvcollections\Preservation Digitisation Bids 2014-13\Finished Manuscripts 2\add_ms_18144\Tifis 300 ppihadd_ms_18144_f=001r.if flysheet flysheet

‘iad\collections\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2\add_ms_18144\Tifis 300 ppiadd_ms_18144_f=001w.kif other other

wad\collections\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2hadd_ms_18144\Tiffs 300 ppiadd_ms_18144_fsedd5r.iif other
= ‘\ad\collectionsPreservation Digitisation Bids 2014-15\Finished Manuscripts 2\add_ms_18719\Tiffs 300 ppi

edge + spine

“Wwadvcollections'\Preservation Digitisation Bids 2014-13\Finished Manuscripts 2hadd_ms_18719\Tiffs 300 ppiadd_ms_18719_fs001r.iif other cover
wadycollections\Preservation Digitisation Bids 2014-153\Finished Manuscripts 2hadd_ms_18719%Tifis 300 ppihadd_ms_18719_fseld3r.iif other page + folio
“wadvcollections'\Preservation Digitisation Bids 2014-13\Finished Manuscripts 2add_ms_18719%Tiffs 300 pphadd_ms_18719_fsel12v.tif other cover
= Viad\collectionstPreservation Digitisation Bids 2014-15\Finished Manuscripts 2\add_ms_19553\Tiff
“wad\collections\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2\add_ms_19553\TifRadd_ms_19553_fs007wv.tif other page + folio
= ‘ad\collections\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2\add_ms_21247\Tiff
“wad\collections\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2\add_ms_ 21240 TifRadd_ms_21247_fs004v.tif other page + folio
1 Vad\collectionsh\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2\add_ms_25435\tiffs
“wadcollections\Preservation Digitisation Bids 2014-13\Finished Manuscripts 2hadd_ms 23435\ iffs\add_ms_25435 feel02viif flysheet flysheet
= Vad\collections\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2\add_ms_27695\tiffs o
“wadcollections'\Preservation Digitisation Bids 2014-13\Finished Manuscripts 2hadd_ms_ 27895\ iffs\add_ms_27695_f=002r.if other _ page + folio

bl.uk 20
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The Power BI reports allow us to immediately focus on the specific items with fake flysheets, showing us a list of the items and their individual TIFFs which need relabelling.


Continuous improvement

« Highlights any unexpected predictions
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file 1flysheet confidence 2 labe confidence 1 flysheet vs other
. vs other category other
\\ad\collectians\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2\add_ms_27695\tiffs\add_ms_27695_fse007v.tif other O vsret [
“wadhcollections'\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2\add_ms_65194Tiffadd_ms_65194_feed01wiif ather flysheet _ 7 label category
Wwad\collections'\Preservation Digitisation Bids 2014-13\Finished Manuscripts 2\add_ms_g5120\Tiffadd_ms_65194 fsel02r.tif other flysheet _ Select all
‘Wwad\collections'\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2\add_ms_59309°\300ppi tiffs\add_ms_89309_fs001r.tif other flysheet _ flysheet
\wadcollections\Preservation Digitisation Bids 2014-15\Finished Manuscripts other flysheet -
2hootton_ms_tiberius_a_viil1\iffs\cotton_ms_tiberius_a_viill1_fsQ01r.tif
‘Wad\collections'\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2vegerton_ms_ 270 tiffs\egerton_ms_2709 fs005r.tif other flysheet _
“Wwad\collections'\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2vegerton_ms_3018\tiffsvegerton_ms_3018_fs007 r.tif other flysheet _
‘Wwad\collections'\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2\harey_ms_6205\tiffs\harley_ms_6205_fsed0dv.tif other flysheet _
\Wwadwcollections\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2vroyal_ms_17_a_xlivitiffs\royal_ms_17_a_xliv_fs001w.iif ather _ flysheet _
\\ad\collections\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2\royal_ms_17_a_xlivitifis\royal_ms_17_a_xliv_fs002v.tif other | fyshest O Bl42% 1 flysheet vs other ..
‘Wwadvcollections'\Preservation Digitisation Bids 2014-13\Finished Manuscripts 2\vroval_ms_17_a_xlivitiffsyroyal_ms_17_a_xliv_fse003v.tif other _ flysheet _ _ , ,
Vad\collections\Preservation Digitisation Bids 2014-15\Finished Manuscripts 2yroyal_ms_17_a i\ s royal_ms_17_a_xliv_fse004y.5if other | R . 8232% =004k e
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An added bonus is that it has highlighted some unexpected and not immediately obvious predictions.
For instance, this is where the first prediction is that it’s not a flysheet but the second prediction is that it is.
This has helped us to refine the model and its thresholds, give it examples to learn from and improve its accuracy.



Flexible and understanding

* One of many tools we use as part
of an adaptable workflow

For printed text or notices of this MS. see:—
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So in conclusion, we wanted to highlight how this is one of many tools we use as part of our adaptable workflow and we now use it on a regular basis.
Manual intervention is still required but this is actually desirable not only because of the subjective nature of items in our collection but also because, quite importantly, this semi-automatic process is great for building trust and confidence in machine learning – which is not something that most curatorial colleagues are necessarily familiar with.
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