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Project Goals

o Digitize Samuel Johnson's “A Dictionary of the English Language”

o 1755 and 1773 versions
o One of the most influential dictionaries

o Correct faulty scans and text warping

o Implement computer vision
o OpenCV

o Solution could be used for future document preservation
o Government archives, Museums, Universities




{ Rome. :h‘bn'svu‘rwﬁ nif
1. The a& of abhrevmmg
2 The means ufed to abb
words.

3 Such is the gwpnety and -en
=Hglly: uﬁﬂbéy siever can

S g
‘:ﬂ;?&“mmff.ﬁfz‘&mz ‘_] ;

thn.n angen'imi his appetil
endeavouring to fubdue L'he ﬂmﬂ: to Ih: fpirit.
ablreiature of the wlsde duty of a chriftian.

Tiayler's Gl ts devotian.

nch; & watering-place, + This word

, not mitich auqumnred with the Tiéutonic

¢ for adbibere but more probably it comes

brew, See t fignifies,

suhe ter]unamuf:woitmm, or the

‘two {toncs to be filled up with mortar, Dick

&,1H¢hlnalwmhis¢g5:t.
baok by yﬁrl dsackmrxnfmdmg

i Addifon,
B Mo, Lat.] The a& of abdn:mng;
éting an nﬁgot; bn:’a own pwpn'

g Dic.

.] That which has the

L Dict.

to hide.] A cavity com-

ly called ﬂwluwer wventer or belly : It'contains the fto-

m’ﬁlﬂl guts, liver, fpleen, bladder, anil is within lined withi

brane called the peritonzum. The lower part is called

3 aftiium 3 the foremoft part is divided into the

nmﬂ, the right and left b ndriz, and the navel ;
qbws by the cartil Eorm

by the fhort or lower ribs, and behind by

the loins, the bnns of the coxendix, that of

tion, digeftion is forwarded, and the due motion of all the
parts therein contained promoted, both for fecretion and ex-
incy.
The abdemer. confifts morcover of pam mnumu%mmd
. contained. T ifeman's Surgery.
BDO MINAL, . . =
ABDOMINOUS. &g xeliting to the abdomen.
To ABDU’CE-v.a. [Lat.abduce.] Todraw toa dlﬂ'ercnl
to withdraw one parc from ancther. A word chicfly
phyfic or feience.
And if we abduce the eye nmgodﬂwt corner; the objedt

will not duplicate 3 fory in that pofition, the axis of the cones

- remain in ﬁucﬁmwphiu, as is demonftrated in the opties de-
livered by Galen. Brown's Vulgar Erveies, b. il ¢. 20
ABDU'CENT. M feles abducent, are thofe which ferve to

op:nor[ni] back 'Vmpamohhebody_\ theif oppofites ba-
Dier.

ATl
Agpu'cTion. n.[ [Mau, Lat]
1. The a& of drawing apart, or wnhdmwing one part from

2. A pammhr form of argument.

ABDU'CTOR. . f. [Mnﬁm Lat.] The name given by
anatomifts to the mufles, which ferve bdmhckdw feveral
members.

* the eylelids muft be Atrengthened in I'upu-u]mm; the ab-
dwétors in drunkards; and contemplative men, who have
the fame fleady and grave motion of the eye.

Arbuthnot and Pn}r’x Martinus Seriblera,
fon 10 ;me? mfatm.
Asnece:

In purfuance of this theory; he fuyﬂﬁul the conftrictors of

Average Page

e Guide word at top of
column

e Definifions spanning
each column




- — - e —

ABORI'GINES. n. f Lat. The earlieft inhabitants of 2 country :
thofe of whom no original is to be traced ; as, the Welth in

___Britain.
To ABO/'RT. v.n: [aborts, Lat.] "To bring forth befote the

~ time; to mifcar - Duét.
- ABO'RTION: 7 ﬂéartm, TAG): © | '
1. The aét of brmfrmg forth untimely:
z. 'T'he produce of an untimely birth.
His wife mifcarried ; but as the abortion protred nnly a fe-
- male foetus, he comforted himfelf, that, had it arrived to per-
feétion, it would not have anfw&red l’llS account.
Arbuthnot and Pope’s Martinus Scriblerus.
Behold my arm thus blafted, dry and wither’d,
Shrunk like a foul abortion, and decay’d,
Like fome untimely product of the feafons,
Robb’d of its properties of ftrength and office.

Rowe’s Fane Shore.

- L F o ] L - s - £l -

Parts of a
definition

e Each orange boxis an
entry

e Yellow boxis a
headword (beings
every entry)




-

. at in the faﬁ:e tate. 1 4. Deftitute, mean and defpicabtey uled of ations.
7 T’i"ﬁiﬂ?;‘:eoifndw Lord tendeth to life ; and he that hath it To what bafe ends, and by what abjelf ways,
{hall abide fatisfied. Prov. xix. 23, Are mortals urg'd thro facred luft of praife?
Thofe who apply themfelves to learning, are forced to ac- Pope's Effay on Criticifm.
knowledge one God, incorruptible and unbegotten ; who is The rapine is fo alje? and profane,
nly true b . i :
e o) fomw Guide words [top]: index to first and last words on page
1 7 d cacl . . .
e ean i Signature mark [bottom]: says where page fits into book
2. Contemptible, . ; e
Iwas ot £ Press figure [bottom]: identifies worker who set type
The troden h

3. Without hope
The rarer thy

Catchword [bottom right]: gives the first word on the next page;
helps put pages in order

d.

he

Led
he

By how muc

Strongeft of mortal men,
To loweft pitch of aljeét fortune thou art fall’n,

from the top of wond'rous glory,

T 1<) 7
were apprehended, he might not be taken from thence to
the ufual trial of law, but confefling his fault to the juftices,
or to the coroner, gave his oath to forfuke the realm for ever,

We fe ‘ Milton's Samfon Aganifies. which was called abjrration.
rfeé' c¢ man and woman in the higheft innocence and There afe fome abjurations fill in force among us here in
periection, and in the moft abjel ftate of guilt andinﬁﬂ‘nif}’- England ; as, by the {tatute of the 2 5th of king Charles II. all

Addifen. Speftator, N° 273,

n
p{%}m that are admitted into any office; civil or mil'@@

Extraneous
Information

e These parts of the
page are to be
excluded from the
definition




Project Requirements

o Analyze each full page image for page level rotation and correct for it
oParse each page into word-level image files based on the headwords
o Analyze the word-level images for rotation and correct for it

o Combine multi-part word images into single files of common width to
keep text size common between the parts

o Adjust confrast and brightness of multi-part words to make the image
more uniform

oName the resultant file based on our standard naming conventions
and save in a directory structure arranged by edition (1755/1773) and
beginning letter of the word




Design Approach

o Load image(s) into the program
o Split pages into left and right columns
o Allows for easier image dewarping
o Dewarp image
o |dentify headwords at the beginning of each entry
o Each enftry begins with a capital letter and is followed by definition

o Split each word into its own file
o If definition spans column or page stitch together

o Save




1. Originally
Scanned TIF File

7. Executable File

2. OpenCV

3. Image Cropping
Algorithm

4. Image Brightness
Manipulation

5. Modified TIF File

Group Member Key
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Vincent

Everyone

6. OneDrive
Repository

8. Personal
Database

Project Block
Diagram




Load .TIF file

Parse Image

I— No @ Yes l

) Fix warping and
Crop image
crop

Combine entries
Yes into one image
and save

Save modified
TIF file

Entry Spans

2 Multiple Pages

Onedrive

Repository

Personal

Database

Program
Execution
Flowchart




Text Cropping System v2 —

o 4 Functions J%t GW? éwn

Choosing a directory Directory Select Image

(um

Choosing an image
Saving to a location

Process the images




GUI

In this window, the
user is able to select
a directory of images
to process.

# Select a directory to process
« =3 v o B> ™isPC s Desktop
Organize « Mew folder

w ok Quick access Mo items match your search.
M Desktop E 4
L Downloads #
B Documents o
Pictures +
l Images
l Output
l Senior Design 5t
l Text Crop Work
@ OneDrive
v I This PC
# 3D Objects
» [ Desktop

Select Folder




GUI

f Select an image file
« =5 v 4 l This PC » Desktop > Senior Design Stuff » code » Images
Organize « Mew folder

& OneDrive
BB This PC

|n .I.hls WindOW, -I-he WY 3D Objects
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Music
Pictures
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= Windows (T3]

The file filter could .
also be adjusted. © Windows )

== Data (F]

=" Network

File name: TIF Files ~
TIF Files
TIFF Files




Output and PyTesseract OCR

Desired output is as follows:

o Each definition should be cropped to include every definition for a headword.
o Each entry must be saved into a .tif file under the following naming system:

o So a complete file name would be “f1755-abacus.tif”.
o Multiple definitions would be appended with a “-#", # = occurrence

o PyTesseract will be used to read the headword and name the files as such.




File Naming Successes

ABATEMENT, inlaw. | T

The a& of the abator ; as; the abatement of the heir into the
land before he hath agreed with the lord. - The affection or
affion of the thing abated § as, abatement of the writ. Cowel.

Bl f1755-ABATEMENT

ABATEMENT, [with heralds] is an accidental mark, which be-
- ing added to a coat of arms, the dignity of it is abafed, by

" reafon of fome ftain or difhonourable quality of the bearer. Dié7.

Bl f1755- ABATEMENT-0




Image

o Two processes of the dewarping algorithm

o Text span detection
o |[mage remapping

Dewarping

Text string detection subprocess

Morphological

Image remapping subprocess

Adaptive b
Threshold Dilation
Connected Morphological
Component  [— ' i °
' Erosion
Labelling

Create Sample Create
) P —1 Parameter
Points .
Estimate
Apply Optimize
Coordinate — Parameter
Remap Estimate
Adaptive ‘ R dl
Threshold emapped Image
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An bumn?iug through their waxen city grows. Dryden.
2. To make an inarticulate and buzzing found.
I think he'll hear me : yet to bite his lip, a
And hum at good Cominius, much unhearts me.  Skakefp.
Upon my%‘nonour, fir, I heard a bumming,
Aud that a ftrange one too, which did awake me. Shake/p-
1 he cloudy meffenger turns me his back,
And bums ; as who fhould fay, you'll rue. Shakefp. Macheth.
3. To paufe in fpeaking, and fupply the interval with an au-
dible emiffion of breath.
Having pump'd up all his wit,

And humm'd upon it, thus he writ. Hudilras, p. iii.
I (till acquictt,

And never bumm'd and haw'd fedition,

Nor fnuffled treafon. Hudibras, p.iil. cant. 2.

“The man lay humming and hawing a good whxlc' ; but, in
the end, he gave up himfelf to the phyficians. L' E/trange.
Still Awmming on, their drowfy courfe they keep,
And lafb'd fo long, like tops, are lafh'd aflecp. Pope.
4. To {ing low. ; !
I'he mufical accents of the Indians, to us, are but inarti-
culate bummings; as arc ours to their otherwife tuned or-
gans. Glanv. Apel.
Hum half a tune. . Pope.
5. To applaud.  Approbation was commonly exprelled in pub-
lick affemblies by a hum, about a century ago.
Huwm. n. /. [from the verb.]
1. The noife of bees or infedts.
To black Hecat’s fummons
" The fhard-born beetle, with his drowfy bumity,
Hath rung night's yawning peal. Shakefpeare's Mackeths
Nor undelightful is the cealelefs A,
To him who mufcs through the woods at noon.  Them/fon.
2. The noife of buftling crowds s :
From camp to camp, through the foul womb of night,
The hum of either army filly founds. Shakefp. Hen V.
Tower'd cities pleafe us then, 3
And the bufy bum of men. Milten.
One theatre there is of vaft refort,
Which whilome of requefts was call’d the court;
But now the great exchange of news 'tis hight,
And full of bum and buz from noon '6ll night.  Drydox.
3. Any low dull noife. 3
Who fat the neareft, by the words o ercome, | _
Slept faft; the diftant nodded to the bum.  Pope’s Dunciad.

1.

p

BUE 1T NIENE-TODBErs NIt the well-1tor'd hive,
An bumming through their waxen city grows, Dryden.
2. T'o make an inarticulate and buzzing found.
I think he'll hear me; yet to bite his lip,
And bum at iMd Cominius, much unhearts me. Skakefp.
Upon my henour, fir, I heard a bumming,
And that a flrange one too, which did awake me, Shale/p.
1 he cloudy meflenger turns me his back,
And bums ; as who fhould fay, you'll rue. Shakefp. Macheth.
3. To paufe in fpeaking, and fupply the interval with an au-
dible emiflion of breath.
Having pump'd up all his wit,

And bumm’d upon ity thus he writ. Hudilras, p. iii.
1 il acquicit,

And never bumm'd and haw'd fedition,

Nor fnuMed treafon. Hudibras, p. il cent, 7.

‘The man lay bumming and hawing a good while ; but, in

the end, he gave up himfelf to the phyficians.  L'E/frange.
Still bwmeming on, their drowly courfe they keep,

And lafh'd folong, like tops, are lafh'd alleep, Pode,
4- To ling low.

T'he mulical accents of the Indians, to us, are but inarti=
culate bumsmings; as are ours to their otherwife tuned or-
EAns, Glawy. Apel.

Hum half a tune. Pape.
5. To applaud. Approbation was commonly exprefled in pu
lick aflemblies by a hum, about a century ago.
Hum. n. fi [from the verb.)
1. The noife of bees or iniedls.
. To black Hecat's flummens
The fhard-born beetle, with his drow(y bumir,
Hath rung night's yawning peal. Shatejpeare's Mucketh,
Nor undelightful is the cealelefs hum,

To him who mufes through the woods at noon.  Them/fan,
2. The noife of buflling crowds

From camp to camp, through the foul womb of night,
The bum of either army flilly founds, Shatefp. Hen V.

Tower'd cities pleale us then,
And the bufy bum of men. Miltem.
One theatre there is of vaft refort,
Which whilome of requefts was call'd the court
But now the great exchange of news 'tis hight,
And full of bum and buz from noon "ol night.  Drydix.
3. Any low dull noife.

Who fat the nearell, by the words o'crcome,

Slept faft; the diftant nodded to the fam.  Pupe’s Dunciad.
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Successes and Difficulties

o Successes:
o Open source software solution
o  Worked well without modification
o Easy to modify
o Difficulties:

o Geftting started

o Minimal knowledge

o Many programs found did not work
o Debugging




Column Cropping

o Before cropping the dictionary entries, the columns
must be cropped to reduce errors.

o Any excess whitespace and unwanted text (page
numbers, guide words) is removed in this stage.

o Cropping the columns also provides us with the
width of the definitions.

o The page on the right will be used as an example
throughout this section.

ABL

imuft take she teft . sehich is an abjare
i'vt’\hu e Rome.,

of fome dodtrines of

ere is likewife another oath of aljuratisny which laymen
and clergymen lrlmlhubl\gnlmn.kc. and that is, toabjure
the Pretcnde bd’fn Parergin Juris Cansrici,
To

ABLACTATE. v a. [ablaits, Lat.] To wean frot the
L

5./, One of the methods of grafting; and,

s the fignification of the word, as it were & wean-
n by degrees fromits mather flock, not cuting
roim the Rocks till it is frmly united o that on

i

Avtaquea'Tio, [aeguatin, Lat) The s@ or prallice of
opening the ground about the roots of rees, to let the air and
water opérate upon them.

J make it ready for the fpring: Prc-
pare alfo foil, and ufe it where you have occafion Dig bor-
ders. Uncover as yet mots of trecs, where e
r  Eoxly's Kalender.

She e i chiet ought to be kept alive and nourifhed ;
the which, as it is the very root that dath maintain this filver
flem, dhat by many ich and fruifl branches fpredeth il
ino the chancery, excheguen, and coutof warh: o §
red to ftarve, by want of ablaguratisn, and other good Wit
not anly this yearly fruit e ) tme
to time, but alfo the whole body and boughs of that precious
trce afel will fall into danger of decay and dying.

Bocon's Offce of Alenations.

A'TEON. . . [ablatis, Lat.] The allof taking away.
ATIVE. n.a. [vhuw.w Lat.

. That which takes awa
2- The fixth cafeof the. Latin nouns; the afe which, among
sabe foifinionsyinluds thepeson from whom fomthing

of @
s.,A./,, “Fr. ety Lat. Skil veady ]
fhvong aclis, or grese ren gl o knowidge, i,
or any other power of mind, body, or fortune.

Hewas netafnidotan atle man, 1 Lewis the Eleventh was.
But, c ey he was ferved by the ablg? men that were to
i e s hae profpered
as they did. Bacon's Henry VIL.

Such other gambol Ficulties he hath, that fhew aweakmind
and 1n ke by, foxthe mhich he prnce adnis b fo he
pince il s fac anotee: the weightof a1 ule il

e feal el Hlay 1V, 5.5

2. H: power fufficient; enabled.
All nw\klnd acknow lal"v themfelves able and fufficient to
never do.  Swutl's Serm,

according to the blefing
n £.xvi. 17

ing the power 5 before a noun, with fir, it means gual;
Wirath is cruel, and anger is outrageous 3 but who is able fa

fland before envy ? Preu. xxvii. 4.
There have been fome inventions alfo, which have been

aile fir the uterance  of anticulate founds, as the fpeaking of

iz worl Wilkin's Mathematical Magic.

To Nsue: e Ty makesbe  to caably which i the word
A

Plste in with gold,
And the firong lance of juflice hurtlefs bruks :
Arm it with rag, 2 pigmy’s ftraw doth pie
None doss offend, none, I fay nonc;; Tl ub!( ‘em;
¢ that of me, my fricnd, who have the pow'r
Tl ' Soclets lips. Shakefpeare’s King Lear.
Auu Booiep. ad. \Aum» of body.
in the power of every fine woman, to rmmx leatt
ol A At o o -m,clh s fervic
s Frchlier, No 4,
To A'BLEGATE. v e [akge, Ln ] Tn fend abroad up-
on fome mpn,mem, alfo to fend a perfon out of the .
that one is we
ABLEGATION. n[ [from able
i way.
Alsugess. m. [- [irom able] Ability of body,
hat nation doth fo excel, both e andn"lﬂv(ﬁ.
shbour countries they. ordinarily come, fome to
five, fome 1 lcam, fome to behold. Sidnsy, b,
'Gr.] Want of fighe, natara blind.

) A fending sbroad, or i

nefs 5 al fo nnnl ¥ u:unu‘;

“To bind ar tye up from. D,
] Toletout to hire.
o
o oridi,

propecly

Pehap

Arroca'TIoN

ABO

There is a natural analogy between the ablatian of the body
and the purification of the foul between eating the haly bread
s drinkin he fared calc s pasel e of e 0

d blood of Chrift Taylo's Werthy Cormmunicont,
Wafl'd by the briny wave, the pious train
Are deans'd, and calk th’ abfutions in the main. Pepe's Fliad,
2. The rinfingof chymical preparations in water, 10 difolve and
away any acrimonious particles.
3 e e Ot without confecration, to the laity in the popifh

chus
ToABNEGATE o 2 [ftom aogs, Lat] Todeny.
ABNEGA'TION. . [. [abnigatity Lat. denialy from abugsy (o
deny.] Denial, il
I He abnegatien or renouncing of all his own holds and in-
terefl, and trufts of all thatman is moft apt to depend upon,
that he may the more expeditely follow Chrift.
Harmnd's Pmﬂlml Catulifi.

in Did.

R R lrrzwuhr,
‘mifhapen.

ABO'ARD. ado [ feaeterm, but adopted into common languag
derived immediately from the French d ord, as, aller d dord,
vaper  derd. Berdis ielf a word of very doubtful original, and
peshaps, in its different acceptations, deducible from i
roots. Boris in the ancient Saxon, fignificd a e in which
fonfe, togo aludrd, isto take uprelidence in a fhip.]

Tn'a thip.

Which, when far off, Cymocles heard and faw,

He loudly calld to fuch as were abaard,

The little bark unto the fhore to draw,

And him to kr?evcr that decp ford, Zairy 9,

T made this anfwer, that he might land (Ixcn\, iF it pleafed
him, ornl]\tnm(elutpmem absard. Sir W, Rawleigh's Effoys,

When morning rofe, 1 fent my mates to bring.

Supplies of water from 3 neighb'ing fpring ;

WHilft [ the motions of the winds explo

“Then fummon'd in my crev, and wei

5 nt aboard.
s Ovid's Metarmorghofs, .
Ascloe. /. (fom aid]

- Habitation, dwelling, place of refidence.

cant, 6.

thers may ufe the ocean as their road,
Only the Englifh make it their abode ;
Whofe ready fails with every wind can fly,
o A ke s covant w].o. @ inconflant fky. Wallers
2. Sy, continuance in a
Uive i u&”“’ patience for my long alede;
Not I, but my affairs, have m:d: you wait.
, pmn s Merchant 4/1/,; ce.
Making a fhort absde in s y the fecond time, landing in
Taly, and mkmg the war, may be reafonably judged the bufi-
nefs but of ten months. Dryden'’s Dedicata 43 Encid.
T woodcocks early vifit, and abede
OF long continuance in our temp'rate clime,
Foretel lberl banelt, Plillps,
3. Tomakeabode; to dwel, to refide, to inhabit.
cep in a cave the Sibyl makes abade ;
Thence full of fate. e and of the God.  Dryd. n. 6.
To Abo/E. v. a. [Ses Bobe.] Ta forsoken or forcfhow ;o
be a prognoftic, to be ominous. It is Iakcn, with its derivar
v i i i it good or ll.

Arm the hideous e B
'd; and, not conful
e e x:mpcﬂ,
Dafhing the garment of this peace, alsdel
“The fudden breach of Shakefpeare's Henry VI,
Anolbgueat. n f; (i teate] A feret anicigaion, o
fomeshing future’ an impreffion upon the mind of fome eynt
e e
like not this,
For many men that fumble at the ﬂucﬂm’d.
Are well foretold that danger lurks wi
! man, a/‘tdﬁﬂ(’l] mul‘ nux new affright s,
kefpeare's Horry V1.
& Jord bifhop, being (vmc\vhtrlruub’n\i took the freedom
0 afk him, Whether he had ncycr any focret afodment in h
mind? No, replied the duke ; but I think fome adventure my
kill me aswell a5 another man.
To ABOLISH. v (fom sk, Lat. 1ot
AP
For to abalifl what he hath cftablif D1
i I th eftablithed, were P
On the parliament’s part it was propofed, drat ol dhe il
deamy and. chaters, might b immcdisely s vy,
e

fumption

.. Tatpot s o U © defry.

t;uu(\n the Flvhi‘r and the Scot
jéaloulies and

snued peacc hath fince




e e .f; another oath of abjuration, which Ia
and chrgymen s b obiged o akey and ﬂm s to lb‘ure

T ¢'s Parerg Camrici.
To ABLACTATE. . . [abach, Lat) R e o
ine of the methods of graftin
|ﬁunnn of the word, as it were
‘mother

ot cutting
Bt u\f»ilv o e fock Gl i i fmly united o that on
b
Anaquea ion. [oba st Lt} The 32 o profce o
epen ihe groun 5 s f ey 0l e s and
water operate u
Trench e ground, and nuke it ready for the fring: Pre-
pare alfo foil, and ufe it where you have occafion: Dig bor-
den. Uncorer a0yt rots oF e where hepuetin |
i, r.
"Uhe tem chief ought to be kept alive and nourithed ;
the which, 3 € 1 the very oot that doth maintin this fiver
flm, that by many rich and fruil branches fpesdth fF
into the chancery, exchequer, and courtof wards: fo if it bo
fuffcred to farve, by want.of ablagueatien, and othes good huf-
bandry, not onl mu,mly fruit will much decreafe from time
to time, but alfo the whole body and boughs of that presious
e ifelf, wil all into danger of decay wddying.
Bacon's Offce of Alienations.
ABLATION, 1./ sty Lat] T st of aking vwy.
A'vaTive. n.a. [ablaioer, Lau]
1. That which takes away.
.+ The fixth cafe of the Latin nounss the cafe which, among
other fignifications, includes .1.: prrf-m from whom fomething
isukenaway. A'term of
ABLE. af. Labil,Fr. b, at. Skl eady.
. Havmg"vn;ﬁ(ﬂna or gret rengh or knowielge, iches,
any other power of mind, & sody,orfortune.
He\ul not zfnnl of an gkle man, as Lewis the Eleventh was.
But, contrariwifc, he was ferved by the ablyff men that were to
be found ; without which his affars could not have profpered
as they di Bacwn's Heary Vi,
Such other gambol facultics he hal’h, that fhew awnk mind
andn bl boly, forthe whichthe prince admis
inee i & Tuch anothes  the weight aie will
thefeals. feioh. iomy 1V, p. i
2 Haring powr ficinty cnbll
Ialge iremlelres ke ad flicent o
erdo.  Souths Serm.

3
Iﬁs ln.“ hav-
e Wit fo, u.m..‘:;' ifid,
ety cruly s anges s origeous bt Vholes
fland before env
“Fhere have becn fome inventions alfo, which have b«n
o f-rlh:uuu:m(e of ardcute founds, s the
Wilkins xhlalbgmluallwapn
ToNsis. we: T e e (oot
commonly ud. - Ses ExARL
te fin with gold,
And the ftrong lance of ]uﬂme hurtlfs breaks.
A it vih e 2 pigny's o do e
None does ofcad, noney 1y none T o
"Take that of me, my fricnd, who e th pow
“To feal th’ accufer’s lips. Shakefpeare's }nm Lear.
Aute-Bonio. ad. Srong of body. o g
T Tk in dhe powe of Svery ik woman, to fecuret leat
P G e o B ey i,
Addif

ToABLEGATE. . a {aign L] To rg,.a zmaa e
o fome nnplu)mtnt o to fend 2 perfon ‘the w

Avveonrion. m /. [rom ablgate] A fending sbroad oF out
the

. [ [fromable.] Abilty of body, vigour, force.
That nation doth (o exéel, both for comelinels and ablengfs,
iy cone, fome 1o

iligey Lat.| 'lnblndn(r)tup[mm 3
A a. a,.z‘Laz]ToI it to hire.
B gy b i b s ot
s Levian Juridicum.
{fom ] Aling ot i,
uali Di

ABLYT 10N,

Tha vt M o clfng
4 Lattatio, L.}
1. Thead ol disafing, wum.uv-(

ABO

re s 2 natyral analogy between the abluion of the hody
and the purification of the fouly between eating the holy bread
ing the fucredchalice, aud 3 part pion of the body

Pt of Chrift, Taylr's Worthy Commuicams,

Walld by thebiny wave,dhe prustri

Are deans'd, and caft o the main. Pops liad,

2. The rinfingof chymical pnpzﬂkmns inwater, todiffolve and

wath away any acrimonious partcls.

3+ The cup iven, withousconfecrton, toshe iy in thepopith

ToABNEGATE, we. [fom b Lat] To dry.
Anwronrion. » [ (et Lat. denidy from ehugs,
den)

il 7

i abgaio o renouncing of al is own hokds and ine

gl and s of all ik man s el a5t 0 dependupon,
l follow

thathe may the more expedi i
Hammond's Pmﬂuul Catechiy /»L
ABNoDA'TION. . [0 [.s..am., uq 'rm 28 of <

u...,.m od.” Cabmrmity Lat. ot of ] Imgnlar.

Ascianpeado.a ferterm, but adopdinto comman lsngu
derived i

en far off, Cymocles heard and faw,
Heou lm.uy it aboard,
Thelinlebak uno e horecodrav,
At e ors it o o,
I made

i bt keepthem abard. Sir 1. Rewls R
Wb moming ol | ey iy bnn_r,’ I’
Suplicsof wate rom  ncight
e of the winds uplor 4
Toanfmons my erew, and went aleard.
,f,u/m s Ouid’s Metamerphfir, 5.
Asclor. 5./ [fom o
‘Habiution, dwell

" plm of refidence.
Butl hmw nfd. thy going out, and thy coming in,
and by gt 2 Kingry xix. 27
W the cean s thei roady
Only the Eng{ ifh make it ther abade;
Wholerxdy s wihcregy wnd can
y.  Wallr,

,,.nm oy long b
=nl s, have mad

aic.
Shakepare’ Mechant o Ve
Maki 2 fhort abede in Sicily Pllmnd time, h/;,..g
I makingthe war, may b eaonably judged the bafi.
ek but of tenmenthe Drydets Dedia. 1 Evid.
The woodcocks ealy vifit, and
Floog continanc o wmp ot <ime,
Foretel a liberal harve Pilipt.
» Tomlosbok; o, o refde, to inhabit.
e Sibyl makes abode;
Thence ullof e et and of te G, Dryd. En.
ToAadot. 5. a. [Sec Booe:] To forctoken o forcthow ; to
fic, to be ominous. T i taken, with its deriva
e ot e of oot

Not I, butmy

very m:
form hat folowd,wes
; fids and, nosconfuling, broke
nto 2 general prophecy, empel,
o he gt of s pescs afded
“The fudden breach of it. Shakefpeare's
Asdloxuinr. x /. {from s piede] A feret snccpa
fomething future; an imprefion upon the mind of fome eyént
1o come. prognolticadon s omen.

ke not this,
For frumble at the threfhold,
Are wel Iomold dm dangr ks wihin—
~Tuf ! ‘muft not now affight us
peanés Eiomy V1.,
My loxdifhop, being gfamnw]mum‘-lz\l, mkﬁgmﬁom
to afk him, Whether he had nver any icret abadement in his
pind? No, gl ch duke bue L2k fome e may
kill me 2s well 2 another man. aten
To ABOLISH. v. . [ftom absle, Lat. to blot out)
1. To il
5 %0 alelfpwhathe
ot et
the parfiament’s pa ropic el i
dean, and chasers gt b i atcly nh!\dr’nu:w, and
o it an end ot defcy. Corondon o
T ong contmeed wirs B
Bl then caifed invincitle -quu, s
zinusd peace hath fince

Oftsu’s Thresholding and Binarization — Dilation to find contours —  Accept contours if they are large enough

of fome dodrints of

tikewife anot + ouh o aitin, which laymen
and dlergymen arc both o § and that iy, toatjure
he P »f”p,m,, i
N o0 Tl Lo o e fom he

ing of  cyon by degrees ot
¢ from the flocky till it is Armly wnited to that on
ArLAquEATH The a& or pradlice of

nikﬁm\u round abou the roots of trees, o le the air and

e fring: Pre-

occafion: Dig bor-

, where ablagucation is

reguifite. Exelyds Kalendar.
"The tenure in chief ought to be kept alive and nourithed ;
‘which, as it is the very root thit doth maintain this fi (lu;

e, tha by many rich and frifl branches fpreade
into the chancery, exchequer, and court o o if it be
fufred o fave by vt of bt and other good -
bandiy, nct ehis yearly fruit will much decreafe from time
o time, bt alf the whole body and boughs of that precious
tree itelf, will al into danger of dec .|.nm~
Ba ce of Alenations.
[alatie, Lat.] The Lat taking aw
lativas, Lat.]
hat which takes awa
fixth cafeof the Latin nouns; the cafe which, among
, includes the perfon from whom fomething

ABLA'TION. r.

ammar,
Thabile, Fr. balili, Lat. Skilul, ready.]
Y. Haviogfrong R, mwm:ﬂm\u.\urkl\u\«]ndgc‘mhé,

Such other gambol facultics he hath, that fhew a weak mind
andan abl body, for the which the prince adumits him: for the
prince himfelf i fuch another : the weight of an hair vill urn

the ales. Shalfp. Hary IV. p. i.
2. Having power fuficient;

P i fuficint to
do many things, which aétually they never do. s Serm.
Every man fhall give zs he is abley according mm befing
Lord thy God, which he hath given thee. D, g
verb, with the pardiciple tz, it fignifies gencrally hav-

the power 3 before a noun, with fer, it means gualifid.

“Wrath is cruel, and anger is outrageous ; but who is able to
fland h envy? Prov. xxvii. 4.

i S i e e ki have beea
ale /nm utterance of articulate founds, as 3

lnss Mothematial 91 agic.
. To make able ; to cnable, which i the word
e e

Plate fin with gold,
ance of ]uﬂ\u hurdels breaks”

a pigmy dath pierce
m.« oA none; Tl akle 'em;
fricnd, who have the pow'r

"o fel mum lips. Sbakefpeare’s King Lear.
R

N exitisior mm Rl oman, o fecureat et

Yalf 2 donen abledadid men o his ey’ e

der, No 4.
& lblge s LR g up-
fo o fend 2 pérfon out of the way

Dia.
) A fending sbroad, or out
D

/- [from able.] Abiliy of body, vigour, for
o doh fo el ot oxicoraline s an by
ihat from neighbou countriesthey ondinaily come, fome

o . Sidney, b.

at of fight, natural bl

i, Lae) | A protigal fpenl
Diz.

To ind ar tyup from. D

To letc .

Thero is 2

and the purification
A gt e chalie, A x
and bood of Chi

Wall'd b

A 3
2. Therinfingof

he cup

churches.
To A’BNEGATE.

ABNEGA'TION.
deng] Denil,

mcm. vt

the may the

Aswopa'riox. »
knot

ARG'AR D ado [a farterm, bt adopted into g £
derived immediately from the French d bord, as, ale a b
wiyer a bord. Bord s itelf a word of very doubtiul o
pertaps in s diffeent accpa

ny acrim

s from
/\nlummlu. RTR ettt b lncwul\r,
mifha iet,

o f e by
ing the holy &
ation of the body

1y Commuricant,

Tamlogr beteen
he foul between

ler's IV
hebriny wave, the pious tin

) and caft th' ablidions in the main, Pepe’s Jliad,

chymical prparations invater, 10 difblv snd
particles.
Without conferaton; o the Lty

n the popifh

fomlgs L] To deny
R [abogatty Tat. denla. Gon sbmagy t0
enuncistio

g of all his own holds and in-
moft apt to depend upon,
more expeditely follow Chrift
fammsnd’s Prattical Catechif
Gt L] The it of cutin
rm of gardening.

;l,"md

deduc
in the ancient Saxon, fignified a

e from differc
u e

fcnl’e, to ,. Moot o ke et Lo hip.])
In

fhip.
Which, w

hen irof, Cymolsheadand v,

He loudly calld to fuch as were abaa
eI bk uao e e 2 St

Andhimto fry over thatdee ford, Faiy 2. b
e this anfwer, that he might land mm. ‘i it e
e ke v.

bim, on uxl\uw
Wh

#.6.

s Effays.

“Then fummon'd in my crew, and vent absard.

Anclpe. n. [ [fror

ndthy s Tl
e sy e he ocean s her road,

abide.)
Hbiaton, dwdlm place of rel

Adiifor's Ovid's Metamorphofs, b

refidence.
ny,,p 4, and thy going out, and thy coming in,
ings, xix. 27.

Only the Englifh make it their afode ;
Whofe ready fails with every wind can fly,
i make acovnant with i nconfat Wllr,
2. Stay, continuance in a p
Sweet friends, m,ourpma.c: fox my long s

Not I, but my
ing a fhort alade in Sicily the fc

Maki
Taly, and maki

nels but of n

/m,/,,.rmym»m of Vo
ond time, i
ngthe s, may brealonaly judged the bufi-
on ryden's Dedica. 1o Encid.
e

The woodcocks mrlvnfn, and cod,
Of long continuance in our temp'rate clime,
Foretela liberal harveft Philipt.
3. To mm bode; S dwel] to e, o inhalic

2 cave the Sibyl makes abade 3

Dec
Thenc full o fte retrs, ko e . Dryd. n.6.
To Asobe. v. a. [Sec Bope.] To forctoken or forefhow; to

progroftc,

0 be ominous. e aken, with s derivan

be
v i g af good or il

Afethe ideous flomm shat folowd, was

A thing infpi
I

nto a mm: prophecy, that this ter

“The fudden breach o i

fomethi r

rd; and, not confultn

fment of this peace, m»/n(
D

hkraré's Hory VI,
T Liom tolede] A e anticipation, of

ey an pram e ool o ent

to comey prognofticadon ; omen.

not this.

For many men tht flumblea th thefhold,
Are wellfortcld that danger lurks within,—
ih ! man, abedements muft not now afigh us.

hakifpcard's Elery VL. p. i

My lord bifhop, being fomewha o led, took the freedom:

2.3 i
mind? No,
Kill me s wel

To ABO'LISH,

1. To annul.

For us to al
moft intolerabl
On thepua
deans, and d

P

lvuhulu had never any fccret akedoment in his
duke; but I think fome sventiemay

, Lat. to blot out)
ifpwhathe hath eftblifhed, were prefumption
ment's part it was prop ol e u..k cbifh
hapters, might be immediately taken away, a




Entry Cropping

How can the entries be isolated? Unique features.

o Unindented text is either a headword or a number
denoting a new definition.

o Headwords are always capital letters only, except
for when it starts with “To” (with other minor
exceptions).

o Headwords are sometimes written in a larger font.

o Entries always span from the top of one headword
to the top of the next. (Obvious, but necessary for
determining bounding boxes. The width of the
definitions is already determined through the
column cropping.)

To A’/BNE'GATE. v. a. [from abnego, Lat.] To deny.
ABNEGA'TION. n. [. [abnegatio, Lat. denial, from abuego, to
deny.] Denial, renunciation.

“I'he abnegation or renouncing of all his own holds and in-
terefts, and trufts of all that man is soft apt to depend upon,
that he may the more expeditely follow Chrift.

Hammond's Praélical Catechifin.
AnnNopA'TION. 2. [. [abnodatio, Lat] The act of cutting away

knots from trees; a term of gardening, Diét.
Apno‘rmous. adj. [abnormis, Lat. out of rule.] Irregular,
mifhapen. Dié.

ABO’ARD. adv. [a [ea-term, but adopted into common language ;
derived immediately from the French a bord, as, aller a bord, en-
veyer a bord. Bord s itlclf a word of very doubtful original, and
perhaps, in its different acceptations, deducible from different
roots. Bopbd, in the ancient Saxon, fignified a houfe; in which
fenfe, 10 go abeard, is to take up refidence in a fhip. ]

In a fhip.

Which, when far off, Cymocles heard and faw,

He loudly call'd to fuch as were aboard,

The little bark unto the fhore to draw,

And him to ferry over thatdeep ford. Fairy Q. b.ii. cant. 6.

I made this anfwer, that he might land them, if it pleafed
him, or otherwife keep them aboard. Sir W. Rawleigh's Effays.

en morning rofe, I fentmy mates to bring

Supplies of water from a neighb’ring fpring ;

Whilit I the motions of the winds explor'd ;

Then fummon’d in my crew, and went aboard.

Addifor’'s Ovid’s Metamordholes. b. iii.




Entry Cropping

The first prototype for cropping the entries takes the very left side of a column and
compares the size of everything there to determine if it is:

o A capital letter (A headword)
o A number (Additional definitions for a previous headword)

Challenges with this include some numbers being too large and some headwords
being too small. This can be caused by a number of things including:

o The page was not flat on the scanner during the scanning process.

o Thresholding either including additional specks (shown on the 1), or failing to
properly threshold a letter due to brightness of the image.

o The dewarping process modifying the size of the text.




Data on Entry Cropping

These results are from testing on five different (and fairly straight) columns.

Total Headwords Correctly Determined | Correctly Determined @ False Negative
and Numbers Headwords Numbers Headwords
97 49 30 11

Total Correct Total Incorrect Success Rate

79 18 81.4%

False Positive
Numbers




PyTesseract Entry Cropping

Initial ideas for PyTesseract involved applying it to the thin columns of text to determine whether the
character is a capital letter or a number. However, PyTesseract does not work well when given the thin
column of text.

Our next idea was to feed PyTesseract the entire cropped column, and have it determine if the letter is far
enough to the left, and if it is a capital letter. (Close to what was done before, but we let PyTesseract have
the enfire column.)

umn number 1 starting.

PyTesseract fraining can be done for the specific font used by the dictionary.

Results from testing on the same five columns as before:

Total Headwords Total Correct Total Incorrect Success Rate

61 99 2 96.7%

R R R s
I
E
2

lumn numbker 1 complete.




Entry Cropping Precision

o Knowing where the headwords are is only the first step to the problem, as cropping based on the
headword will cut off any letters that are higher on the same line.

o Once a headword is found, the entire line must be checked to determine where the highest point is.

o Similarly, the end of the definition must be checked to determine where the lowest point in the

definifion is.
IR LSS U S B & K. 4 dlothiul 101terer in A’ssey-Lusser. n /. [See LUBBER.] A flothful loiterer in
a religious houfe, under pretence of retirement and aufterity. a religious houfe, under pretence of retirement and aufterity.
This is no Father Dominic, no huge overgrown abbey- This is no Father Dominic, no huge overgrown abbey-

lubber 5 this is but a diminutive fucking friar.  Dryd. §p. Fr. lubber 3 this is but a diminutive fucking friar.  Dryd. Sp. Fr.




Image Stitching

*Not every entry in the book remains on a single page or column.

*To account for this, we have need of a stitching program to take two
different pages and combine a cropped image from both




Image Stitching

This will be done by adding onto the first image file. As the enftry is
cropped it will save into this file when it reaches the end of the entry,
page, or column. If it is the end of the page it will repeat this process for

the next page or column.

Entry Complete

Y
Save File

Current page
Cropping programf Pas —I_, Page End -

Entry unfinished ‘

Next page —
L Buffer 4/—> Pag




Brightness Manipulation

‘Not all the pages retained the same background color through the
years

eSome page backgrounds were darkened enough during scanning to
hurt readability

The firft letter of the European alphabets, has,
in the Englith language, three different founds,
which may be termed the broad, open, and flen-

<

. der.
G  The broad found refembling that of the Ger-
~ than 2 is found, in many of our monofyllables, as all, wall,
malty Jalts in which a is pronounced as e in caufe, or aw in
~ Jaw. Many of thefe words were anciently written with az,
as fault, waulk ; which happens to be itill retained in fault.
_ This was probably the ancient found of the Saxons, fince it is
almoft uniformly preferved in the ruftic pronunciation, and
the Northern dialects, as maun for man, haund for hand.

A open, not unlike the # of the Italians, is found in father, ras

. ther, and more obfcurely in fancy, faft, &c. i

S




Brightness Manipulation

By adjusting the confrast on these pages we can achieve a more
uniform background while making pages easier to read

The firft letter of the European alphabets, has,

in the Englifh language, three different founds,

. which may be termed the broad, open, and flen-
i eallaT,

e A ’ - The broad found refembling that of the Ger-

man a is found, in many of our monofyllables, as a/l, wall,

~ malt, falts in which a is pronounced as ax in canfe; or aw in

~ Jaw. Many of thefe words were anciently written with a4z,

as fault, waulk ; which happens to be flill retained in fault,

_ This was probably the ancient found of the Saxons, fince it is

 almoft uniformly preferved in the ruftic pronunciation, and
the Northern dialects, as maun for man, haund for hand.

A open, not unlike the @ of the Italians, is found in father, ra~
.2her. and more obfcurely in fancy, faft, &c. oo

The firft letter of the European alphabets, has,
in the Englith language, three different founds,
which may be termed the broad, open, and flen-

22 L GeT,

The broad found refembling that of the Ger-
man ¢z is found, in many of our monofyllables, as all, wall,
malt, [alts in which a is pronounced as ax in caufe; or aw in
Jaw. Many of thefe words were anciently written with ax,
as fault, waulk ; which happens to be flill retained in fault,
‘This was probably the ancient found of the Saxons, fince it is
almoft uniformly preferved in the ruftic pronunciation, and
the Northern diale&s, as maun for man, haund for hand.

A open, not unlike the # of the Italians, is found in father, ras
ther, and more obfcurely in faney, fuf?, &c.




Unsharp masking

® To improve the readability of pages with blurring we use a technique called unsharp masking
® This creates a blurred copy of the image and applies it as a negative to sharpen the image




Complete image enhancement

eSeveral pages have discolorations on them

e OUr program reduces this along with other noise elements to improve
readability

The firft lettet of the European alphabets, has,
in the Englifh language, three different founds,
which may be termed the broad, open, and flen-

o der.

dh. A% The broad found refembling that of the Ger-
man ¢ is found, in many of our monofyllables, as all, wall,
mealty falts in which a is pronounced as au in caufe, or aw in

~ Jaw. Many of thefe words were anciently written with aw,
as fault, waulk ; which happens to be itill retained in fault.

~This was probably the ancient found of the Saxons, fince it is
almoft uniformly preferved in the ruftic pronunciation, and
the Northern diale&ts, as maun for man, haund for hand.

A open, not unlike the z of the Italians, is found in father, ra

 ther, and more obfcurely in faney, faft, &e.

The firft letter of the European alphabets, has,
in the Englifh language, three different founds,
which may be termed the broad, open, and flen-

S der,
The broad found refembling that of the Ger-
mhan ¢ is found, in many of our monofyllables, as 4l wall,
malt, falt; in which a is pronounced as au in caufe, or aw in

~ Jaw. ~Many of thefe words were anciently written with au,

as fault, waulk ; which happens to be ftill retained in fault.

_ This was probably the ancient found of the Saxons, fince it is

almoft uniformly preferved in the ruftic pronunciation, and
the Northern dialects, as maun for man, haund for hand.

A open, not unlike the a of the Italians, is found in father, ras

. ther, and more obfcurely in fancy, faft, &c.
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