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M O ti a ti On Handwritten tables from Demetrious’s Notebooks are converted to Raw OCR data (bottom left),
\ Y ¢ Cleaned Text: which is then converted into a cleaned string to be organized into a Pandas dataframe (top right).

. epe : : - - - EQ, FW, mmol, g, D, mL, Reagents Reagents mL calculated gram passed check solvent
. A significant amount of invaluable data 1s buried 1in analog chemistry lab notebooks, 1.0,325.74,.0368, .012,-,-,HHTP TR 1 . Boany o 2 e

1.5,165.75,.0543,.009,-,-,DBA . DBA . _ 0.009 True False

which remains largely inaccessible without digitization.

Dioxine . None False True
Mesitylene . None False True
- None False True

- Research 1s needed to computationally examine digitized notebooks detailing
synthesis experiments for metal-organic frameworks (MOFs), compounds with

Results

applications as conducting solids and supercapacitors.

. There is also a need to apply Al to lab notebook data in order to extract important » The code ran through two of the lab notebooks from two ditterent authors, with 100 total
information about chemistry processes, and lab technician training and experience. tables being tested: 50 entries from Demetrious and 50 entries from Newsome.
GOﬂlS « 294 out of 578 errors \Yere fixed; 284 err.ors hngered. p.ost-processmg and examlne.d if they
were a result of lapses in the Python script or the original OCR output as shown 1n Table 2.
Overall Goal: Develop methods for converting scanned handwritten lab notebooks into - Gained 1nsight into OCR’s limitations from Newsome’s entries (excessive columns) that
computer-accessible data for scientific analysis and Al use. complicate data extraction; this resulted in Newsome entries having more errors and needing
« Apply Optical Character Recognition (OCR) to extract data from the notebooks to additional care and code iterations due to inconsistencies in the OCR data formatting.
support computational analysis of the information archived in these analog artifacts. Graph 1: Number of OCR Errors Fixed by G R I O
. Identify error patterns and factors that noticeably impact the accuracy of OCR outputs. Python Scripting -
- Implement code-based solutions to clean and transtorm raw OCR outputs into [ g
structured Pandas Dataframe tables, enabling querying and organization. E 149 -
. Contribute to the long-term improvement, reusability, and overall accessibility of % _ %
analog historical lab data. E . i e
o
Methods and Procedures : -
NUMBER OF ERRORS
« Over 100 tables of OCR’ed handwritten raw Fixed m Not Fixed Roth Althor e e Demctriols

_f_____,____r:)—;?—ﬁ*—*——/;/_]i 2R ———— data were manually examined and analyzed. Notebook -\ TotalErrors v  Fixed + % FixRate v OCR-RelatedErrors v Code-Related Errors v
| , TP — -
— - ) -+ Common OCR error types (e.g. character Demetrious 224 145 64.73% 79 0

_f/’:lu ____’__ﬁm / = - : : Newsome 354 149 42.09% 125 80
E_Q__Z T 037 I mISII.ltGI'pl‘etatIOIlS, extra Wthespa.c.e, Fll ture WOI‘k o . o - - N
L i | oS97 | D84 - duplicated values, etc.) were identified and

IR SV ESA e Dy A o . . . .

i o o emt classified. . In the future, 1t 1s important to test out current code function on a different set of data tables
_ f __“« Segment the notebook’s table data into from different authors, as currently the program only works flawlessly on Demetrious’ data
I = . . . . :

T I S E— = —— readable strings through Python code. entries but has some inaccuracies on Newsome’s tables.

L FubeS . _@ _§1_/_——————:311 e - -« Attempt to remove as many OCR-related « More improvements can be made to address cases where the OCR falsely creates additional
Lo Diea SN =TT errorsas possible from the initial OCR data. columns such as 1n every single one of Newsome’s raw OCR outputs. Notably, correction rate
A Nep (OF-S aftr P X ~ « Cleaned data 1s reintroduced into a Pandas for Newsome (42.09%) 1s way less efficient than my correction rate for Demetrious (64.73%).
L= (oF-S ot pxud - database for further validation and testing Ref
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