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» Interesting research topic.
» Multi-step study process.
» OCR fails to recognize RTS.

» New ML models need large
volume of documents.

» Big Data problem.



» Same sound, same graphic
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» Same sound, different graphic
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» Cyrillic small F to Latin small F
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» Cyrillic small L to Latin small L
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» Cyrillic small R to Latin small R
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» Cyrillic small J to Latin small J



» Cyrillic small D to Latin small D




Boian et al., 2014

Dataset Size

Cojocaru et al., 2016

Unavailable

Software

Demidova and
Burteva, 201/

Unavailable

ABBY FineReader
(proprietary)

Result

Burlacu and Rabus,
2021

Unavailable

ABBY FineReader
(proprietary)

63—95.4%
correct words

96%
Accuracy

30 900 words

ABBY FineReader
(proprietary)

99%
Accuracy

Our Study

Transkribus
(proprietary)

10% CER
(lower is better)

30 pages

Tesseract
(open source)




Document
Scanning

Effort

Training Set
Labeling

Manual

Time

Validation Set
Labeling

Manual

Long

Space

Testing Set
Labeling

Manual

30 min / page

100 KB-10 MB/
scan

ML Model Training

Manual

30 min / page

3-10 KB/ file

Automated

30 min / page

3-10 KB/ file

17 - 2200 sec /
training fold

3-10 KB/ file

50 MB / checkpoint
O MB / trained




AGE-RELATED DAMAGE OCR CHALLENGES

» Thick binding, ripped stitching,
or broken spines. » [ypesetting using various Inks,

typefaces, and fonts.
» Creases, folds, wrinkles, and

undulation due to humidity » Text visible from the verso.
changes.
» Single vs multi-column layouts,
» Moisture halos, Ink discoloration, framed and/or manually
foxing, burns, tearing, grease underlined text.

stains, glue residue. . | |
» Glossing with marginal or

» Presence of post-printing Interlinear notations.
elements.
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CER Character Error Rate

CER = T T BCER Bag of Characters Error Rate
N

S Substitution
D Deletion

W I Insertion
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BCER= ) | ———— |/W
, N; N Number of Characters (baseline)

=]

W  Number of Words
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RECOGNITION FAILURE TYPOLOGY

» Graphic similarity between letters, accented
letters, or numbers resembling them visually.

» Lack of previous training. E.g. Greek symbols
present in the dataset.

» Errorsin transliterating certain double
consonants like Il (double L).



» \We addressed transliteration of Romanian texts from
the 19th century.

» \We proposed a lesseract-based solution on two
targets: Latin and RTS.

» Latin initial results are good, but phonetically
Interpreting the text is challenging.

» RTS results indicate the need for a richer dataset.
» Further work considers these aspects.

» Dataset is available on Kaggle as: “19th-Century
Romanian Transitional Script”



Challenges and Solutions in

Transliterating 19th-Century
Romanian Texts from the
Transitional to the Latin Script




