Making the intangible
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hotebook to digital insight =




About Me

Senior Reseadrch Assistant at the University of
Southampton

Background in developing predictive anylytics for
chemical systems

Co-director of Data Revival
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A quick journey
through history

Prior Research Polymer informatics

e Digital chemistry e Work to build a predictive
e Electronic lab notebooks

e Research Data

analytics platform
e Very little digital data
Management e Goldmine of knowledge

buried in lab notebooks




Where did we start?

e 3000/4000 Chemistry Lab Notebooks
e 2000 chemist years worth of work




Practical Compliance RaiselEOYIsY

e Integration
e Data mining

Free up cupboard e H&S

space e Longevity of records
Remove fire/flood e Traceability

risk

Combine all the

records together

o Al/ML




Professional scanning equipment

e Scanning takes a LONG time




The difficulty even with scanners

e The process
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Examples of scans

e Scans using professional scanning equipment
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Time
considerations

Using the app is much much faster than
the scanner

Single page

Scanner

= Page average for 10 pages

Microsoft App




Scanned books Scanned pages
= Unscanned books = Unscanned pages

How much has 250,000
been scanned

Have | mentioned scanning is a long

200,000

process?
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What have we learnt
from all of this?

Our understanding of what is needed is evolving

Images

The quality doesn't need to
be as high as you think
Straight and flat is better,
but not essential

Bleed through is a killer

A LOT of lab books have
barely anything in

Destructive or not?

e The human and machine

readability fo the scans is
high enough to warrant
destroying paper versions
However, destructive
scanning may not bring
huge speeds increases with
high volumes of inserts




Proper meta data records
when scanning

e Standardise naming
conventions

e Meta-data for book identifier
and page number

Connection with other
resources

e Does the strcuture need to be
consistant with downstream
sources?

e Are we combining data across

recording mediums?
e Are databases being connected
to or built?

Scanning isn’t
enough

Simply digitising the material just moves
the problem from the physical to the
digital world.



UoS lab notebook Labelling




Segmentation

The results from 430 books

Label Type

Date 30,541 ""“G-?' Oj L 1‘*.~‘=’x-«1’~

17,217 pages containing dates

/Vb(C/L\. /Cﬂg



Segmentation

The results from 430 books

Label Type
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Segmentation

The results from 430 books

Label Type

1
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Segmentation

The results from 430 books
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Segmentation

The results from 430 books
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Segmentation

The results from 430 books
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Label Type

24698

Page number

22545 pages containing page numbers




Segmentation

The results from 430 books
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Segmentation

The results from 430 books
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Segementation overview

Page Number

Date
Equation

Table




UoS Lab Notebooks

e 430 lab notebooks scanned
e 25,715 pages

e 230,000 segmented datas Molecule

17387 Equation
6714

Page Number

24968
Text
119752 Date
30541

Diagram
7348



OCR OCSR Integration

e Structuring and

e Conversion of e Conversion of hand
handwritten text drawn chemical
into machine structures into
readable tokens SMILES/INCHI

integration of
extracted data

Now for the interesting part




Results - Handwritten documents
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Results - Digital documents

We have a very high conversion rate for digitally created structures.
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Structuring the data

Our preferred output is JSON

"uniqueId": "xx",
"fileName"; "page_1.png",
"Type": "image/png",
"dataset": "nist-cmc",
"confidenceScore": "High",
"formFields": [
{
"fieldName": "additive",
"value"™: "AG NO3 DIOXANE DIOXANE DIOXANE DIOXANE DIOXANE DIOXANE DIOXANE DIOXANE DIOXANE DIOXANE DIOXANE DIOXANE DIOXANE DIOXANE
DIOXANE DIOXANE DEUTERIUM OXIDE ETHANOL ETHANOL ETHANOL ETHANOL ETHANOL ETHANOL ETHANOL ETHANOL ETHANOL ETHANOL ETHANOL ETHANOL
ETHANOL ETHANOL ETHANOL",
"ocrConfidence": ©0.9812571428571428

"fieldName": "cmc-value",
"8.67 X10-3 M 8.81 X16-3 W 8.55 X16-3 M 8.51 : 43 X180-3 M B.47 X18-3 W 8.25 X18-3 M 2.330X18-1 D 8.881X168-3 M
8.116X18-3 M 2.36 X18-1 D 8. x10- 39 X 3 W 8.1 x18-3 M 2.324X10-1 D 8.061X16-3 M 8.3 X18-3 M 8.16 X
8.27 X18-3 M 8.15 X1e-3 M 8.2 x18-3 M 8.4 x18-3 M B.44 ) 3 W 8.23 X18-3 M 8.57 X18-3 W 8.4 X16-3 M 8.39 X1
8

.60 X10-3 M 9.10 X10-3 W 8. X10-3 M 9.61 X16-3 W 9.18 X16-3 M 9.95 X10-3 W 9.8 x186-3 M 9.49 X16-3 M 9.61 X10-3
M1.091x10-2 M 1.14 X10-2 M 5.0 x180-3 M 6.73 X16-3 M 7.31 X10-3 M 9.83 X18-3 M 1.38 X10-2 M 2.10 X1e-2 M 8.01
X10-3 M 7.7 3 M1.31 X16-2 M 2.12 X16-2 M 3.8 x18-2 M 8.74 X16-3 M 1.85 X1e-2 M 1.90
M 8.85 X18-3 M 5.51 X16-3 M 7.33 X16-3 M 6.63 X16-3 M 6.33 X16-3 M 5.55 X16-3 M 5.50 X18-3 M 5.54 X18-3 M 5.67 X18-3 M
5.65 X18-3 M 8.5 X16-3 M 5.96 X16-23 M 1.867X10-2 M 6.33 X10-3 M 1.146X18-2 M 6.72 X1e-3 M",
"ocrConfidence": ©8.9411628037383177

"fieldName": "temp",

"value": "18 106 10.8 15 15 28 28 25 25 2 . 5 , ; 5 25. 25 Z : 36 35 40 40 45 45 58 50 55 55 55.8 55 6@ 65 7@
35 16 15 15 15 15 25 25 25 25 25 256 25 35 35 35 2B5. .0 10.¢€ .0 10.8 15 2@ 20 20 25 25 38 38 35",

"ocrConfidence": 0.97814084507084225

"fieldName": "compound-info",
"value": "COMPOUND NO = 1 MOL WGT 288.3 SODIUM DODECYL 1 SULFATE",
"ocrConfidence": B.9773636363636363
}
]J
"tables": []




Map where the information flows

e Automatically extract meta data from lab books to
track and map the thesis, literature and everything
else

Mapping

What informmation makes it to the thesis

or the literature? Can we create a Create database of bad results

database of things that don’t work? e What information makes it from the notebook all the
way to the literature?
e Can we create a database of things that didn’t
work?
e Would that be useful?




Thank you

Contact details

s.a.munday@soton.ac.uk

https://www.linkedin.com/in/samuel-munday/
www.data-revival.com




