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The Problems

Early Modern Printing

 Individual, hand-made 

typefaces 

 Worn and broken type

 Poor quality 

equipment/paper

 Inconsistent line bases 

 Unusual page layouts, 

decorative page elements, 

 Special characters & 

ligatures 

 Spelling variations 

 Mixed typefaces and 

languages
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The Problems

Document/Image Quality

 Torn and damaged 

pages

 Noise introduced to 

images of pages

 Skewed pages

 Warped pages

 Missing pages

 Inverted pages

 Incorrect metadata

 Extremely low quality 

TIFFs (~50K)
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Wrangling Data

The Numbers

 EEBO: ~125,000 documents, ~13 
million pages images (1475-1700)

 ECCO: ~182,000 documents, 
~32 million page images (1700-

1800)

 TCP: ~46,000 double-keyed 
hand transcriptions (44,000 

EEBO, 2,200 ECCO) -

Groundtruth

 Total: >300,000 documents & 45 
million page images.

The Data

 ECCO page images (1 pg/ 
image)

 ECCO original OCR results 
(doc-level XML files)

 ECCO TCP transcriptions (doc-
level XML and text files)

 EEBO page images (2 pgs/ 
image)

 EEBO TCP transcriptions (doc-
level XML and text files)
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Training Tesseract
Aletheia

Created by PRImA Research Labs. A team of undergraduates uses Aletheia to 
identify each glyph on the page images, and ensure that the correct Unicode value 
is assigned to each. Aletheia outputs an XML file containing all identified glyphs on a 
page with their corresponding coordinates and Unicode values.

TCDL - eMOP: Flowcharting a Course Through Open-Source Waters

11



Training Tesseract
Franken+

1. Takes Aletheia's output files as input.

2. Groups all glyphs with the same 
Unicode values into one window for 
comparison.

3. Mistakenly coded glyphs are easily 
identified and re-coded.

4. A user can quickly compare all 
exemplars of a glyph and choose just 
the best subset, if desired.

5. Uses all selected glyphs to create a 
Franken-page image (TIFF) using a 
selected text as a base.

6. Outputs the same box files and TIFF 
images that Tesseract's first stage of 
native training.

7. Also allows users to complete Tesseract 
training using newly created box/TIFF 
file pairs, and add optional dictionary 
and other files.

8. Outputs a .traineddata file used by 
Tesseract when OCRing page images.
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Control Tools
 Query Builder: Users can build 

queries to find specific 
documents, or sets of 
documents, in the eMOP DB. 
Document sets can be 

labeled or grouped with an 
identifier.

 Data Downloader: Available 
via the QB. Allows identified 
items to be downloaded: 

page images, OCR results, 
associated groundtruth.

 eMOP Dashboard: Users 
select documents from the 
database, individually or with 

the identifier created in the 
QB, for OCRing with specific 
typeface training. The 
Dashboard displays results 
with Juxta/RETAS scores when 
groundtruth is available.
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emop_controller

A java program that runs on the Brazos High Performance Computing Cluster 

and ensures maximum utilization of the 128 processors available for our use by 

scheduling various functions and processes of the controller separately.

1. The selected documents are marked in DB as scheduled and the 

documents are queued for processing.

2. A cron job continuously checks the scheduled queue and OCRs any 

unscheduled pages.

3. Each page is OCRd with Tesseract.

4. After OCRing each page's hOCR output file is de-noised.

5. hOCR pages that have matching Groundtruth are scored using Juxta and 

RETAS algorithms.

6. File paths and scores are written to the eMOP DB.

7. hOCR documents are examined again and given an estimated 

correctability (ECORR) score.

8. hOCR page results are sent to post-processing triage.
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De-noising
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Post-Processing Triage
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Post-Processing 

Triage
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 www.18thconnect.org/typew
right/

 Available through 
18thconnect.org

An aggregator of 18th

Century metadata & content

This will be the first time that 
EEBO documents are available 
as searchable text, and that 
they can be corrected by 
scholars for their own use.

TypeWright

 Crowd-sourced correction 
tool for OCR.

 Currently available for ECCO 
collection, based on original 
ECCO OCR results.

 Will be ingested with eMOP 
OCR for ECCO and EEBO by 
year-end.

 Users can correct a whole 
document and then receive 
the text or a lightly encoded 
TEI XML version for use in a 
digital edition or whatever.
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Tags DB

 All page images that don’t produce OCR text that 
meets our standards will be tagged in the eMOP DB 
with tags that indicate what is wrong with the page 
image. 

 skew, warp, noise, wrong font, etc.

 Tags can then be used to later apply the 
appropriate pre-processing techniques and then 
re-OCR the page to produce better results.

 This will be the first time that any sort of 
comprehensive analysis has been done on the 
page images of these collections.

 We’ll end up (ideally) with a list of page images that 
simply need to be re-scanned.
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The end

For eMOP questions please 

contact me at :

mchristy@tamu.edu
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