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The Problem:

* The IDHMC is tasked with performing OCR on over 45,000,000
page images of historical documents which were scanned using

poor resolution scanners with problems such as idiosyncratic
fonts and bleed-through.

* In-house, we have at our disposal 2 programmers and ~ 5 part
time students in the English department and the Digital

Humanities. We are also privileged to work with various
collaborators, including PRImA.

 We may only work with open-source solutions (no ABBY
FineReader).

 The time frame for our project is approximately 2 years.
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Historical Documents
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Ligatures




Italics

Germanze.
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Blackletter

9§ THE TREASVRE

And becaule it hath much heat,it expelieth tobat
foeucr (g bncleane,andtherfoze vetozeth the na-
tural heat . o2 age (s nothinge elg tiyen aleffe-
ming and diminithing of natural heat , which is
therfoze diminithed,becaunle the mouinge ishins
Ded:ags F fawe of five:fo2 theve iglike veafon of
thisbutothat. dDouing 1S hindred , becaule of p
aboundanceof carthy matter,becaule the eavthe
only hath bery muche matter,and ig delitute of
x allmouing. Therfoze that oater being of lo t&-
perate a heate, it Mall nether bere thehearte,nop
aoplom to the liuer:soherfoze this onlye can pet-
foam the things that e haue fpoken. When bur-
ning ater therfoze 02 Aquavite veteininge hys
purity and fubtil matter : by thelonge mocyon of
civentacio,hath putof and ridatoay his heat and
Barpnes of talte and fmell, it i becomed of the
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Other Special Characters

* Other special characters encountered are
letters with suspension marks, rotunda r’ s,
and letters with superscripts

a & wr




Long ‘s’ in the word
‘greatnesse’

oreatnefle
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Long ‘s’ and ‘f

Sohigh or low, doft raife thy formall hat:

{ £

‘s’ with a half cross-bar ‘t” with a full cross-bar
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PRImMA, the developers of Aletheia Desktop

ﬁﬁ University of Salford

$ A Greater Manchester University

JRIMA

Pattern Recognition & Image Analysis Research
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Step 1: Upload the TIFF image in Aletheia
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€70 THE MOST REVE-
rend Father in God, and his{in-

) guler good Lord Edmond, by the
grace of God, Archebifhop of Can-

terburie , Primate and Metropoli-
tane of all England, Thomas Timme
wifbeth the plentifull viches of the
Spirite,in Christ Iefw.

77 Fter long exercife
W{m tfmg/]f:tmg' fuch
S| Latine Commenta-
| ries vppon the boly
I Seriptures 1, as F
S | thquaht moft like to
=S| further my country
men, which Ynder-
/med not—tbz_l_t tongue,to the [oisd knowledg




UNIVERISITY

| T | TEXAS A&M
Step 2: Binarize the image™=:
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§70 THE MOST REVE.-
rend Father in God, and hisfin-

" guler good Lord Edmond, by the

graceof God, Archebifhop of Can-
terburie , Primate and Metropoli-
tane of all England, Thomas Timme
wifbeth the plentifull 2iches of the
Spirite in ChrsF Tefu.

5oz Frerlong exercife
S in tmnj]atmg’/ucb
SN Latine Commenta-

A \|ries wppon the boly
N Scriptures , as
thaught moft like to
further my countyy
men, whichynder-

ftand not that tongue,to t/ze Jaz?d_ knowledg
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Step 3: Remove noise

¢70 THE MOST REVE.
rend Father in God , and hisfin-
giler good Lord Edmond, by the

graceof God, Archebithop of Can-
terburie , Primate and Metropoli-
tane of all England, Thomas Timme
wifbeth the plemtifull riches of the
Spirite,in Christ Iefi,

Z| Frerlong exercife
in tranflating fuch
SN | Latine Commenta-
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of true Religion : at laft I tookein band
M. Caluins expofition vpon Saint Panls
Epifiles tothe Corinthias. And,as in my
poore tudlgment, the writer is a moft excel.
bent infBument of God, for the fimple Jet-
fi"gJoort/J of bis trueth, o in making my
q.i chyyfe
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Step 4: Running the automatic segmentation tool in Aletheia
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Regions
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Lines
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The segmentation tool generates text for each character and a corresponding XML file

{ CA\Users\ktorabi\Desktop BRA_272

Zheforecorrections.xmi M- C:\Users\ktorabi\Desktop\B

7xmi versio
PcG

al
Valo

http://schema.primaresearch.org/PAGE/gts/pagecontent/2010-03-19 http://schema.primaresearch.org/PAGE/gts/pagecontent/2010-03-19/pagecontent.xsd”
http:/ /www.w3.0rg/2001/XMLSchema-instance” xmins="http:/ /schema.primaresearch.org/PAGE/gts/pagecontent/2010-03-19">

+d>2013-01-24721:25:47 </Created>
Change>2013-01-24T21:25:47 </LastChange >
adata

Page imageHeight="5185" imageWidth="7405" ima
on id="r1">

name~"BRA_2788_002_8B.tif" >

"1693" x
28897
Ly="2889" x="4272"
y="1693" x="4272"/>

"paragraph’

'4578"/>
‘4674"
‘4674"

<Point
Point

Point
<Point
<Point y
<Point y

<Point y
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a Text Content (Unicode) for BRA2788_002.boxfilesglyphsonly (Glyph r92)* “

ST £ 8 AH-A=

To The Most Reverend|

o ('va'-rnt'd g L VT,., ViIT
tanc of all England, ﬂ% T TATITE
wifbeth the plentifull viches of the

ctist/& 2[R fi| T K

;|- %|AAIA|E ala|dlela|Klalale| °

alpp|Clcl¢|x|clec|anle|s5]eld|8|E
Next | Ok || Cancel

Line 1, Col 21

PiNfries wppon the boly
Scrg)mre.r g

gt like to

=0\ further my countyy
:  [RUS SREp
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Misreads

* Ligature boundaries are sometimes confused
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Step 5: Glyph Correction

 The parameters of a glyph may be corrected using
the edit button to adjust lines
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Step 6: Text Correction

* There is difficulty reading letters that are
distorted, obscured by noise or ink bleed-
through, or if they are especially faint.
BN AL ABLANUI N VL UL LRAL Y

(Unicode) for jbil1628_86_001.polygonsglyphsonly (Glyph r10)*

é’?»? @’Uam%/.,

] Cécrfing/'M

[~ [A[A[A]A|&[3]3]a]]a A[a]3 ]«
b|b|Clc|é|k|ct|c ch|e|5]e|d|s[EE

me| e
m: mu%
>
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Step 6: Text Correction

* Text misreads must be corrected by typing in
the correct text in the Text Content Box for
each corresponding character:

N RE By M HUUUDW /1 UUUW“IIIY i3

A  Text Content (Unicode) for jbil1628_86_001.polygonsglyphsonly (Glyph r1541)*

............ T“wmm%h




TEXAS A&M

NIVERSITY

i

Font Sets

To date the Aletheia team at the IDHMC has

produced fourteen font training sets

Font Name Publisher Publication Images
Year Processed

JDAY1559_001 John Daye 1559 15
MFLE1633_S4_017 Miles Flesher 1633 11
TCOT1632_82_001 Thomas Cotes 1632 11
IJAGG_guyot_83_99 Frangois Guyot Unknown 13
BRA_2788_002 Pierre Haultin Unknown 8

cbil1692_110_002 Charles Bill 1692 6

cbil1693_116_001 Charles Bill 1693 10
cbil1702_116_1_001 Charles Bill 1702 14
hhil1686_82_1_ 001 Henry Hills 1686 15
jbill1628_86_001 John Bill 1628 15
IJAGG_guyot_83_15 B italics Frangois Guyot Unknown 12
BRA_2788 004 B italics Pierre Haultin Unknown 5

MFLE1633_94_017_B italics Miles Flesher| 1633 11
TCOT1632_82_001_B italics Thomas Cotes 1632 14
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Training Tesseract using Aletheid

* Once the font training libraries were in place,
we started to train Tesseract by running each
prepared font set through the Tesseract
engine so that it would learn to read and
recoghize the characters of those fonts.
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Aletheia and Tesseract

Aletheia Glyph Identifirr Tzzzircne on- ———— e -
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= = B Sit

o 56 1844 82 1871 0 ) ) cious Sterling

s 88 1840 106 1870 0 YOU FUC UU Offwick IRkcx VOWCY hUS L- | ;;;,
£ 112 1844 127 1873 ThQ¥UBh yOU WOUM ICCIC cbvffphcxc chc SC2§$ wilck OFk# hts to that vast
H 152 1844 193 1885 0 SkCUII yCcC f&"" S¥U0 801IUs8; VCZCI}" n ne're could re
o 200 1844 226 1871 O [ / A4 more then common Stock ought to Prc
n 232 1844 257 1871 0 The Honours due to Smith's Immortal B
o 264 1844 290 1871 0 A Name whose early glorys were so hux
u 296 1844 320 1871 0O About ev'n in the Non-age of the Wor

That other Families w
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,Tq TEXAS A&M

UNIVERISITY

Roadblocks:

* How do we “feed” Tesseract only pristine
instances of each letter for training purposes?

* How do we ensure that ach glyph has been
identified correctly a’ 1 consistently?

* How do we eliminate the misidentification of
pixel artifacts as characters?
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The Solution: Franken+

::A EONL — e
| |
N rortem him, would often rub his Hands, and cry, b o r
DAGG guyot 83 == §prage  Sprage, they follow us still. I am ks \GG_guyot 83_
06_A444f [ kalic . . o 06_r151.tif
caeces Very sensible later Times have not been over | "o

- 0 B
- -

fU+0l favourable in their Sentiments of that
j unforwnate Prince’s Valour, yet I cannot :I ’

' omit the doing a Piece of ustice to his
UAGG_guyot_83.
06_ri62.tif

. . \GG_guyot_83_
Memory, in relating a Matter of Fact, of 06_r170.¢i

which my own Eyes were Witnesses, and

I{saying, That if Intrepidity, and undauntedness,

may be reckon’d any Parts of Courage, no O

Man in the Fleet betwer deserv’d the Title of \GG_quyot 83_
06_r181.tif

0

UAGG_guyot_83.
06_r173.tif . . .
- Couragious, or behav’d himself with more

MNnALrTILl’'T 1

UAGG_guyot_83. Iﬂ \GG_guyot_83_

06_r186.tif Y 06_r194.tif

Remove All Delete Removed [] Across all pages Display Size | Large v
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Before Franken+

CB I UxjNR yOU; OWOUM hcz NUUC wcxc GUWY

EUC OUCC kCf0z-C 1 FOICC CO ckpbP pUx-pzzipp wkc*¥ 0O
NU*ICC Uzc hzUffc 2 1 10U8~

278

VVRC Lzily TC hcc LOxch YOUPRIC *y
POB- N#MPUXCUC-

£f£fnp N2y kUC yOU willl?

;]

INff- I U22y UCC wCKCIy-
HCP Vcécly?

YOU FUC UU Cffwjck IRkcx VOWCY¥ hUS$ L-
ThQ¥UBh yOU WOUM fCCIC chbvfiphcxc chc SC2$$ wilck OFk#
SkCUM ycc f2y' 5¥UO 80IU8; VCzCIly

After Franken+

That when thou meet'af& one, with enqtziring eyes
Doi't fearch, and like a needy broker ptize

The Glke, and gold he weares, and to that rate
Sohigh or low, doG: raife thy formall hat:

That wilt confort none, Untill thou have knowne
What lands hee hath in hope, or of his owne,

As though all thy companions Ihould make thee

gointntes,and marry thy deare company.
Why HaouEd'R thou that dofk Uot onely apptove;

o
o
ct
=0

in ranke itchie 1luf?, deGre, andlove

The nakednefe and barrenneHe to enioy,
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Kathy Torabi: torabik@tamu.edu

Bryan Tarpley: bptarpley@tamu.edu
The IDHMC: http://idhmc.tamu.edu
The EMOP Project: http://emop.tamu.edu




