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One of the goal of this project is to process this data and store it in a structured manner in a database. e MULTIPLE OCR-INTERFACE C
To optimize the OCR workflow and the result, several tool where created and combined to a toolchain. G e e T N L T o
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guarantee a unified project structure a multiple OCR-engine interface ,akf-mocrin” was designed. crtpaptor—Komn-Nr.: o | Umiabeni w0 o0
The postprocessing step of ,ocromore” is described in detail the following section.
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The content of the combined result is further structered with ,hocr-parser". Aktienfithrer company record

OCROMORE WORKFLOW OR THREE FOR ONE
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Fernruf: Sa.-Nr.8 32 71-75 From the images, like the example left, initally different OCR-results are generated. This project use the
Q Fernschreiber: 09 2763 OCR-engines, Tesseract, Ocropus and Abbyy Finereader.
TESSERACT ABRYY OCROPUS It is necessary to produce results with word bounding boxes for the alignment and character confidence for the
K e G N [ 55 7] o 7 e AT R T Fernruf Sa.- Nr.8 B2 71 - 75 voting process. The results differ not only in single recognized characters but also in the arrangment of the lines.
& Fern5chreiber OB 2763 Fernruf: 5a.-Nr.83271-75 Fernschreibber; 09 276B Thls leads to the ﬁrst Sectlon, the alignment.
A LINE
Fermruf Sa - Nr.B 32 71 - 7 e chreiber O 2765 The alignment splits into three subsection: line, word and character.
| Fernruf: 5a. - Nr.8 32 71 - 75 Ferschreiber: 08 Z7G3 While the first two alignment steps are based on bounding boxes, the third takes a whole other turn.
Fernruf Sa.- Nr.8 B2 71-75 Fernschreibber; 09 276B 11: . . . .
| To match all lines and words to their pendants a mean value with some tolerance of horizontal and vertical boun-
G WORD ding box values are calculated. Although the wordspaces are now mapped to one another, the content is not.
Fern5chreiber OB 2763 : . . .
N Ferschreiber: 08 —— For the character level, a multi sequence alignment algorithm, called msa, was implemented.
N Fernschreibber; 09 2768B Msa is frequently applied to find matching subsequences in  biological sequences.
Using msa with very long sequences and sequences containing more variety than a few base pairs
- CHARACTER like natural language (UTF-8) can be prohibitively computationally expensive and/or can lead to unmatchable
N\ F o le 'r 'n 5 1c h 'r e li b ' e ¢ | combinations. For that reason, splitting into wordwise fragments is quite important. The algortihm was additio-
T A N e nally extended, that not only the same character but also optically similar get aligned. When matching the
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subsequcenes gaps are created, which are filled with so-called wildcards ., .
\/ RESCALING CONFIDENCES
\/ Fern 99.8% 99.7% 99.8% 99.9% 99.8% 99.7% 99.8% 99.9% In the last section, the voting process, every matched character set is subjected to a decision process based on
P67 AU e Ry Gl RO Gl ey Gl the confidence. Because each engine is weighted differently, rescaling the confidences in the first place is
Fern 93.4% 92.9% 943% 93.8% 99.6% 99.4% 99.8% 99.6% , O , , )
O essential. It turned out that it is worth taking a close look, as some OCRs have special recognition strength.
T In the rescaling process letters, numbers, symbols and even special characters can be weighted difterently.
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: r n:_47,5% o-68.50% coo 53357%22 N ;_9986§§26 The decision making process sums up all confidences and picks the highest one. If a wildcard is picked, it will be
N ~47.5% removed and the text left and right get concatenated.
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The whole process can be declared as
character-confidencebased wordwise multi-sequence alignment method.
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RESULTS = TRIED AND TESTED OCR-Engine AKE-ll  UNLV

The gained results are evaluated against groundtruth (GT) data with a standard tool (ISRI Analytic Tools).

Abbyy 84,08%  88.85%

Our evaluated datasets showed a character accuracy of 84,08% for Abbyy, 98,67% for Ocropus, 98,79% for Tesseract
and 99,19 % for the combined result, which represents an accuracy increase of 0,49% compared to the best single Ocropus (default en-model) 87.33 %
result and an error reduction of 33%.

Ocropus (trained) 98,67 %
"Ocromore” and the other mentioned projects are written in Python and released under the patronage of the
Mannheim University Library as open source projects in Github (see section ,,Open source projects.’) Tesseract 98,79 %  96.59 %
The Apache License permit everyone to reuse and adapt the code for their own use case.
Access to the database and more information about the DFG-Project Aktienfithrer-Datenarchiv: MSA 99,19 %  96.73 %

https://digi.bib.uni-mannheim.de/aktienfuehrer/.
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JAN KAMLAH CRASS: CROPPING AND SPLICE SEGMENTS
IJAN.KAMLAH®@BIB.UNI-MANNHEIM.DE HTTPS://GITHUB.COM/UB-MANNHEIM/CRASS

]-n-[ JOHANNES STEGMULLER aKF-MOCRIN: MULTIPLE OCR-INTERFACE

JOHANNES STEGMUELLER®BIB.UNI-MANNHEIM.DE HTTPS.//GITHUBRCOM/JKAML AH/AKF-MOCRIN

UNIVERSITAT OCROMORE
HTTPS://GITHUBCOM/UB-MANNHEIM/OCROMORE

MANNHEIM MANNHEIM HOCR-PARSER:

HTTPS://GITHUB.COM/UB-MANNHEIM/HOCR-PARSER




