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Introduction

The main question in this paper is: How to find a word in a text document?
When the document is represented as text file, the answer is quite trivial —
open the file in any text editor, choose a word and push Find button. But
the task is not so easy when the document is a set of graphic images. This
IS natural situation when we deal with digitization of cultural and scientific
heritage and scanner devices produce files in graphic formats.

Optical character recognition (OCR) is the usual way of conducting text
retrieval from scanned document images. OCR software converts text images
into a text file, recognizing every letter and mapping it to a number, which
IS called code. This technique is well developed and has high accuracy. And
then we apply the previous algorithm.
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Here is some obstacles to successful OCR:

e [ he quality of page images;
e Language dependency (alphabet and coding, unknown language):

— dictionaries;
— old grammar, obsolete words, phrases and idioms;
— old letters, out of the coding tables;

— multi-lingual documents;

e Errors in automatic OCR, human intervention needed.
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Nicolas de Bonnefons, Ch. de Sergy, (1692), University of Gent, Digitized

by Google (2007)

dela Terre, Ge, g
Bort peu de fens commun.

Quanta la Terre, {1 vous la rencontrez
bonne, ce vous fera un grand avantage,&
uge grande ¢épargne ; mais rarement en
pourrez-vous trouvez,ou il n’yait beau-~
coup a travailler , dautant que telle pa-

roitra paflablement bonne au deflus,qui

érant ouverte de la prnfondeur d’un fer

de Béche feulement, fe trouyeraj Argi-"

leufe deflous ; ce fonds' eft pire aux Ar~
bres que le Tuf,ou la Roche,a caufe qu'il
s'y rencontre de petites veines ou les Ra-
cines peuvent s’étendre & Emfandﬂr,aﬁn
de tirer la fraicheur de plus bas,& prendre
quelqué noutriture ; mais I’Argileufe ou
Terrre franche ou rouge, fait comme un
plancher qui par fa dureté & denfité , ne
peut €cre percé par aucunes Racines, &
qui dans les grandes ardeurs de 'Eté,em-

I:1l)uanrli'e, la l'erre,*! wouz la rencomrex
L,onne,ce wouz lera un “ranl's avanra*e,sc

1/B=»e *ranl'sB« epar®ne ; maiz raremenr ehn
pourrex-vouz Lrouvex,on il n'v air tieau-

courl a trawvailler , claur*nc “ue teile ria-
rorrra rralll'Elllernenr cionne au clellu=, c*

am ouwerre cle la rirokoncleur I'em'un iec

I'bfe Lecrre ieulemenr , re rrouwveral “rrl-

leule cleclouz ; ce fonclz eli riire awd “r-
Mrez c*ue le 1™af,on la 1+t,cke,a caule c*u'il
z!* reuconrre cle r/erirez weiuez on lez *.a-
cinez peuvenr z'ccenl'aresc rirofoncler,arlBs«x

cle rirer la ir,uclleurcle*lu=s baz,3c rirenl'mre *
uelc*ue nourricure; malz l*r*ilcule on !

I'errre francrre ou rou*e, falr comme un
plancrrer c*u1l riar ia I'murere sc clenlrre , ne
peur ecre rierce riar aucunez li.acinez, 3c

c*1l cl*nz lez *r,inclez arcleurz cle 1'*, te,enbs
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We suggest a different approach: instead of applying two steps — OCR and

searching in text documents, we try searching words directly in scanned text
documents.

We can organize retrieval of words, similar to a given pattern word, searching
in the binary text images.

Three main steps in the process: segmentation, search and result representation.

e In the segmentation step we create so-called word images — every word
IS encompassed by a rectangle, which consist of white and black pixels.

e For measuring similarities between word images we use Hausdorff type
distances.

e \We produce a sequence of words, sorted by values of similarity measure.
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Segmentation

We use horizontal projection for line extraction. If the lines are horizontal,
the histogram has near zero values between liness.

Vertical projection histogram is obtained by counting the number of black
pixels in each vertical scan at a given horizontal position. If the characters
are well separated, the histogram should have zero values between the
characters.

The horizontal histogram of a page The vertical histogram of a row
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For segmentation step we use parameters pq,po, p3, pa, Which are important
for successful word separation.

e The height of every row must be at least py. This helps us to avoid
creating (due to noise) rows with small height;

e When the value at a point in row histogram is less than p>, we suppose
that this point belongs to white space between words.

e The length of white space between words must be greater than ps.

e After separation we try to shrink the frame decreasing the height of
rectangle if the points of histograms have values less than p4.

Ha hm GAM3KH HerosH KJMEHTHM, KOMTO MHOIO pmq A& ro
cayuar. pemoiupanero HA AECHATE MY e OWig HOHAIMUHATO

uam,naro

cayua?. TpenoaupadeTo Ha ACHATA MY e DWI0 HEeRaIMHHATJ]
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Hausdorff type distances

The Hausdorff distance (HD) between two point sets A and B is defined as
H(A, B) = max{h(A, B), h(B, A)}, (1)

where h(A, B) and h(B, A) are so-called directed distances between the sets.
For the original Hausdorff metric

h(A, B) = maxd(a, B),where d(a, B) = min p(a,b) (2)
acA beB
is the distance from a point a to the set B and p(a,b) is any point distance.
For image matching a number of modifications of h(A, B) have been introduced
by many authors. Dubuisson and Jain consider so-called Modified Hausdorff
Distance, one of the best method for word search in the text images. They
replaced h(A, B) by
1

1
MHD (A4, B) N > d(a,B) N,

AgeA
where N4 is number of points in the set A.
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The directed distance hp\(A, B) for M-estimation Hausdorff Distance (M-
HD) defined by Dong-Gyu Sim at al. is

(A, B) = 3 fr(d(a, B)), (4)

AgeA
where the function fr: R, — R4 can be

f(x):{:c if <7

 if ©>71

or fr(x) = min{z,7},7 > 0.
This means that we sum the distances d(a,B) which are less than the
constant = and add = when the distance is greater than r.

The recommended value of 7 is in the interval [3,5].
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Point distances

Let a = (az,ay) and b= (b, by) be two points on the plane.

The infinity (or loc) norm distance is

pmax(a, b) — maX{|a/x — bxl, |ay — by|}

Manhattan (or I{ norm) distance is

p1(a,b) = |az — be| + lay — byl

[9]
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Well known Euclidean (or I» norm) distance is

pa(a,b) = \/(az — ba)? + (ay — by)>.

Because pmaz(a,b) < ps(a,b) < pi1(a,b) it is useful to define the following
combined distance

p1(a,b) + pmaz(a,d) .

pC(a’7 b) 2
5 5
5.004.4714.12| 4 |4.12|4.47|5.00 5.014.5| 4 |4.5/5.0
5.00/4.24|3.61|3.16| 3 |3.16|3.61|4.24/5.00 4.54.03.5| 3 [3.5|]4.0/4.5
4.4713.61|2.83|2.24| 2 (2.24|2.83(3.61|4.47 5.0/4.0|3.0(2.5| 2 |2.5|3.0/4.0|5.0
4.12|3.16|2.24|1.41| 1 (1.41(2.24|3.16/4.12 4.53.5|2.5/1.5| 1 |1.5|2.5|3.5|4.5
5/ 4 3 2 1 O] 1 2 3 4 |5 541321 O|1]2]|3 |4
4.12|3.16|2.24|1.41| 1 (1.41(2.24|3.16/4.12 4.53.5|2.5/1.5| 1 |1.5|2.5|3.5|4.5
4.47\3.61|2.83|2.24| 2 |2.24|2.83(3.61|4.47 5.0/4.0|3.0(2.5| 2 [|2.5|3.0/4.0|5.0
5.00/4.24|3.61|3.16| 3 |3.16/3.61|4.24/5.00 4.54.03.5] 3 [3.5|]4.0/4.5
5.004.4714.12| 4 |4.12|4.47|5.00 5.014.5| 4 |4.5/5.0
5 5
P2 Pc
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We define 0-1 distance

O if a=b
po1(a,b) = { 1 otherwise (5)

IS also a metric in the plane. This distance is called bounded because
po1(a,b) <1 < oo for every a,b € R?2.

We define also bounded variants of the other distances

o\ (a,b) = f-(p(a, b)) = min{p(a,b), 7},

where 7 is a fixed positive number.

MHD with any bounded point distance coincides with M-HD.
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Experiments

We carried out our experiments using an old book (1884) — VMBaH Ba30B u
KOHCTaHTUH BenndykoB, bbnrapcka Xxpncrtomatmna nnn cOopHmMkK ot n3bpaHu
obpa3unm NO BCUYKUTE POAOBE CbYUHEHUS.

The quality of scanned images are quite bad because this was one of the
first books, processing in the digitization center and operators’ qualification
was not on appropriate level. Many pages have slopes in lines, there are
significant variations in gray levels, etc.

There is no text version till now of this book, which may be produced using
OCR software. The first reason is the quality of images. The second reason is
the absence of appropriate OCR software because the text contains old and
abandoned Bulgarian letters. Also spelling and grammar are quite different
in modern Bulgarian language.

We used 200 pages from 953 book’s pages scanned at a resolution of 200
DPI. The images are about 2300 x 3600 pixels (8.28 MPixels), 14.8 x 23.3
cm, grayscale 256 (8 BitsPerPixel).
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0eTs, CATHPHES W Ny6mmuuers. IlepBo-ro mhmro, Koero e msmamp o
KHHKKA ' CTAXOTBOpeHEd , BacHenHuks“ u mo-mocrt ,Cubema Kurea®
(Bykypemrs 1852 r.), ¢k komro Toit X00H whpRa-Ta cm msBbermoers,
y HaCh, Karo OBarapckm mmcarexs. Ot 1857 rog. ce mouepa Hero-
Ba T4 MHOTONOI63HA AbaTexHocTs 8% Gopba-1a BE ¢b I'priu-r5 33 gep-
xoBHa HesapmemmMocth. Toif moxoxma Be Ilapmrpays w wmemasa cpom-1h
»Oubmun Raxenjgapn“ caruphyeckn KHATH, B KOHTO GHYyBA € eIHHD
HCKYCOHD M ANOBUTH CAPKasMb MOPONU-TE H HeLoCTATEH-THS ma Tora-
BAITHO-TO GBArapCKO O0OMITECTBO, M IPBIKO-TO BUCOKO LyX0BEHCTBO
(18567—1863). Ha 1863 rom. rtofi npbrupme wuziaBamie-To Ba ca-
rapudecknll BBcrHnks ,D'aiiza,“ kofito me tpas muoro Bpbye. Jlocta
Xy6aBH CIaTHH BCE BB noneunqecﬁo-carnpzqecmﬁ LyXD, Hameyata Toif
rams. Crbxs geb rogmem Craeeiikoss npbimpne wsiamme-To Ha moONH-
tasecknl BBeranKD ,Maketomna“ (1867—1870). Taws nmpm pasa-
CKBAHIE-TO H& PasHH BBIPOCH OTH OGUITECTREOHD N YEPKOBEHH IATOPECE-
CrapefikoBs ce crapaeme Ja pasGyig HapoXdo-To 4yBcTBo y MakeloH-
ckd-TE bharape, komro JIyweme HeTEPOEMO-TO BIHSHIE Ha IPBEOMAH,
crBo-T0 # damapuorcrBo-ro. Haii-mocxs moxeps mbroxxo BpbMeHHn
COHPAHEA W KOHQACKANEA HA BECTHHKB-TH, NPABETEACTBO-TO CHBCHNT
10 YHAWTORA ¥ saupBbrd Ha CaaBedxoBa 12 MIaBa BeYe KAKBBE-Ta-0
BECTHUKD, & H HEro caMaro TypH BB TbWHANA, I0 00BHHEAHEE, Y@ BB
nmocibauu-rb Gpoepe ma ,MaremoHEma“ saguo OponoBbIBalE pezolio-
IHOEHH BIed Mexny Drarape-th.



e T he goal of our experiments is to compare practically the efficiency of
searching, counting the number of correctly retrieved words in a sequence
of words, sorted by values of similarity measure.

e For all experiments the same segmentation parameters are used.
e \\We choose a pattern word and then measure similarities between it and

the words with approximately same length.

For our experiments we choose a pattern word Bcaaska. T here are two relative
words (derivatives) of this word Bcrika and Bcmiko, \We count as correct all

three of them.
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Dependance of resolution:
OcebBL TOBA, €BCTABHTENXS-TH

» Bb Hed BCHYRH-TE JoOpu

Original resolution, grayscale

OcsbHbL TOBA, €HCTABETEXR-TH
, BB Hed BCHYRE-TBE XoOpH

Half resolution

OcbEL TOBA, €BCTABATEIR-TS
, BB Hed BCHYRH-TE HoOpH

Original resolution, b/w

Oeeden Topa, encTarprele-Th
» BR II0A BCHeKN TH  160p

Quarter resolution

n =

100 200 300 400 500

Original 2340x3672 Pixels
Half 1170x 1836 Pixels
Quarter 585x918 Pixels

100 177 205 213 220
99 178 197 206 206
93 139 157 168 174

Resolution, p{®

In the Table we count the number of correctly retrieved words among first
100, 200, 300, 400, 500 words with approximately same length.
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Dependance of point distance:

n= 100 200 300 400 500
piody | 96 165 188 198 201
p$®) | 97 165 189 199 202
p$®) | 98 165 189 200 202
por | 97 165 189 199 201

Point distances, 1170 x 1836 Pixels

In the Table we count the number of correctly retrieved words among first
100, 200, 300, 400, 500 words with approximately same length.
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Parameters Segmentaticunl IT Directary Ihristnl File IJmageDDE.tif Mexk | Prewvious |
IV umrumvupmrw—nmmx CH ColllvDls TP GIHINT TR ]
TAPCKA NPHCTOMATEA HMA [—'—'l»n:»rczxﬂno

Go ko page | bristol fImagedl 7, kE Save | oA 1.505

JTEeHA OTEACIENN OTh UPOUYYT RCAILET -] IB: CTHX
BCHYRH v

BeIRKN-TH MHCIHTEIe H 10 RCHYLKH :I*T:i 51l
BETHRKH

Tonpcd. OcBBHL ToBA, €BC ATHAKN BUIN 38,
BCHIED |

G'Bﬁep}ETB BTt Hed BCHYRH T DOIRUA ADCha~Td
DEBHYA

1 o6pasnu oTH BCHYER-TH BCHYIK( HA-T3 H
H3HOBO |

Haga. 3a omre mo-ronkua E?f‘éﬁﬁ% 5010,

BATEIe-TL CX TYpUIM BB I 0CHOBA, KB, H?
BCHYKA i
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Conclusions

e Experiments give us the certainty in practical benefit of our approach.
It is quite universal and does not required any specific features of the

concrete language.

e Higher resolution does not involve essentially better results. In our example
the middle row of the table ensure good retrieval combined with relatively
small execution time.

e Our results for using a number of point distances manifest that all cases
are practically identical.
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Bulgarian typewritten document (about 1940), 335 pages, tif (2400x3200), 1 BPP

I PASJEX

HCTopnnTa Ha kyauuama B rp.llasapaxux 3anoysa OF He3a~
NONHOHM BPEMeHA M JOCTUIa 0 HAWM AHU, KarTo DPE3IyaATar oT Ael-
HOCTTA Ha 3Haliny ¥ HejHaluy TPyXeHUUM, KouTo, Koit Hoseue,
KOl NMO-M@IKO, @ BHECHA B HOHHATA CLKPOBHWHULA CBOS ARSI,

1
s g

U7 marepuajuTe, C KOUTO pasnojara OKPBRXHMR UCTOpHYEC—
k¥ xyseli ~ llasapaxuk, pecnexTHUBHO CBOAGHUATA, KOMTO @ onipan
LOPHC XAEM PAUKOB or rp.la3sapaxux,OTHOCHO HEBUM M MYIUKAHTH
npeaur ¥ caex UcroGoXAOHHOTO €@ yCTaHOBEBA, Y@ GMTOBMTE HYXKAM,
CBBP3AHM € FONOXH, cbBarfu, 3asasTyuilcko—-ecHalickm cOMpKM,
Xopa, BOUEPMHKM H Np. ca GWIM 3AXOBONABAHM OT MYSHKAHTH -
npoJleCHOHANMCTH M JAWGHTJIM,

lipoflecHoHANUCTH OMIK OHEIU MYIUKAHTH-HHCTPYMOUTAIHCTH
WM NeBUM, KaTo Hafl~YeCTO MHCTPYMOHTANHCTA € OWI W uesey,
KOMTO Ca CBHDMIH M NEEJH CpPeuy BLIHATDAK/AGHMG, & JAWOMTEAM-
OH@3M, KOMTO CBC CBOGTO NEGHSe H CRUPEHE ca pPaABAIM AYUHTE ¥
cwpuaTa Ha xopara no ctopose, XOpuUwa u Zp., 06€3 Aa NoAyvasar
BBIHATPAKAGHHO .

Ho u eauure H JpYyrure CuC CBO@TO MaHCTOpPCTEO Ca
NpeHACANX RYMMTO H& CBOMTO CAywarTrens B apyr Mmup., C XUBKTE
XOPOBOAHYM MOAOAHH TO C& KapPaaM HeNpHHYAGHO XO0paTa Ra urpasT
X0pa W PHUGHMUM, Kapajd Ca OBC CBOMTe FAACOBH RBIMOXHOCTH
26 3a0paBay AGAHUNHHUTE TPYAHOCTH, KATO ChUGBPEMEHHO cA NOA-
Aspiany GYRHO HAUMOHAAHOTO CHLIHAHEE HOCPOACTBON OBArapcKure
HANeB¥ 4 CJAOBECHO CHABPXAHUG,

o corcing

Segmentation | Find

K|

1 PASLEN

HEBUK H MYJHUHAITH TIPL

licTopuaTa HE WYIHKETE
AONHEHU BPOHMOBA M [JOCTUTA ]
HOCTTA HO 3HAHHM M He3HaRu:
KOl NO~MQIKO, € BH8CHA B Hi

Ur marepuaianre, ¢ Kol
Ku Myseli — [lasapaxux, pecnd
LOPHC XAZLH PAMKOB ot rp.i

Directory | Bookzb _
G0 to page Ipage

Save | [ 7 [ Mo

2=

mesh

Ny3uLaTa
MYSUKATH
NY3UKeHdT
HYINKAHT
My3uKau?
NY3IHRAHT
KPBMIHT
OPRAHKTS
XyGaBuTe
ppeceassa
npeceaun
HJADH@TY
PpeueHKa
KaapHerTa
KIapHera
DEHOBRUTA
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Bulgarian book, Christomatia (1884), 1000 pages, tif (2300x3800), 8 BPP

IloBege-To 0T paHHE-TE My CTAXOTBOpEHHEA cX TI0GoBHE mhcum,
I0 NOJPa:KAHA® HAa TIPBUEA-TS, H HE NpbBICTABIABATE JHTEpATypHA
CToliHOCTb; CTAXOTBOpeHBA-TA My BB ,Cubcma Karka“ npm Bemuko, ge
IOBEYEeTO CX €Ia0H MoApa:kaHUA Ha pycku-Th, Hp cBuIbTeNCIBOBUTEL Bede
8a moeriyecko-To JapoBapme Ha r. CiasefikoBa: Hall-RoGpn-15 My cri-
XOTBOPEHHA Cx OOHAPOXBuHA-TE mo-mocab BB o, Uuramnuire,” oTH KORTO
oHe mbii Mg ce, ,dhecrorocro-Ta mm ce cioma“ u ,Toracs momb®
IRXaTh ¢b HCTHHCKH JOPH3YH H 3acIykeHo NpiBIBKOXa BHOMANEeE-TO
Ha gprarede-T5. CiaselikoBs, Kofito e BBmTbL BB Gbarapeknil esuxs,
OpEBB J0Kasa TIRBLOCTE-TA My BB Hoesld-Ta. Karo ce gmerm Mexay
I'BPBHE-TH OopLE Mo YepkuBHNII BBOpPOCH, Toll BaxBauTa BB CMUITO-TV
Bpbye moureHHo NBCTO BB pelt-Th Ha MUIKO-TO HO ToODH IHTEPATOpH.

Bexnko BimAnme e yupamHAIA BB3D OPoCyEIaume-TO IyXB-Tb KaMb
€B060Ja-Ta Ha He3aBHCHMOCTL-TA ¥ ObIrapcknil Hapold T0CTa 00MIHpHA-TA
mareparypEa abaremccts ma Lcopewit Casa Puroscru (pol. Bp Lo-
te1s 1518, yup. BB Dykypewrrs 1565 r.). D amgsocrs-ta m B 1b-
Ja-Ta Ha PakoBCKH ce oTpasH Hafi-HAI1eIHO TOIaBalIHO-TO CBCTOAHHE
Ha YMoBe-TH, BY&RIU-TE, crpeMiennd-ta o piealn-Th Ha Hapol:n-Th LI
Taro-peun exmmusks Ibeus mo omosa Bpbye, Toll mimcyBi, palutii Bend-
Ko. Toil mcrame Ta o6rspoe BB C€BOA-TA WApOKA ALAreIHOCTH BCIYKH-
T Hy&£IE Ha HApOIB-Th HHE, Aa VI0BIETBOPH BCHYKE-TS HammoEsIgnm
kynEbapng, ga ocsmrectBE Haf-caxtau-tb ® Bumietenn yeard. Toil
BB3Ch3Jale b GaHATHYECKAl BBCTOPT® MHURTIO-TO H NUPHIOTBH  GxIn-
mre-To. bbme BB cxuro-To Bpbyve moers, HCTOpHEL, eTHOIpadd, Iy-
OINNECTH, arATaTopd o xaiflyrias, Huoro Ha exmus Obarapckn ba-
Telb ANBOTH-TH He € (HIb HANBIHEHD Ch TOIK0BA HEYTOTHNMA I pa3s-
HooOpasHa NBATEIHOCT: H HANOLCTPeHD C€Bb ToAkoBa OBIH, HpHEINOYCHHA
o crpagaoctd. Toil ce Gtme yemts Bp Artuma, llapnmas, llaparpais
H Bp Pycpa. Sgaeme pycknil, cppOeknil, pyyxHCKI, Typcknii, rppunai,
crapoexnHcEnf, ¢pammyackeil, apalckmil @ XopH OTH YACTH CAHCLpHT-

[ Seorcing i
W Segmentationl IT
g C—
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T0 HAPOIHa
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HAPOLHO
£ HAPOLHN
b Hrapo 1Hg
I'bPBOHA
1e IepuoIn
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(BITAPCHA-Td MACTD
HAPOANG-TA HE KHIR-
L ®a Abio-To, eBeTA-

EpaTBi's, HB HALIE-
| Pa3BATHE-TO HA Ha-
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Old Greek text (approx in the third century BC), 50 pages, jpg (1077x1416), 8 BPP

POIRITR XATZ a'xmm PRYTY il ur@eﬂz, otz y
Sape rw&mv éy 77 Qurst 83Ey ToiiToy «n
SANLer, zopi omwray Smeluet, B M3axes of qeﬁﬁ
YT Smgoegaw adapas, pndevos AN sEmgsuevu R
ooy, @ dedemran Oy 3% copdrwy 74 1EQY
w61y % fEce Qaywlleda wepurey 2T gNa Tait
RENE, dogyiRog, a1 Gow 3 WTTON % &'ravwréga
TNOxYS araqsfxs: ’ foamm % mml\mrsga. ) £ axg
edevi yap équ evruxm, 00 72 WEQY WY OTWIEY

AyVUREYR,

IV, T¢ oxdypoy ciue vmo riQuete B dcdey
TeQuRosy U3 gaUS oY ansst® ToRUTE N aAU
ra wepaperr oreun s Térwy 2o gegea pegy 8y, 87w ¢
ENANois, 810 % pism Tis auorBains Tapic aplsar:

Q. T¢ ex woRay oloys! NewlSey wavu Newray &
gapevoys e U Py 150y capz moorsloyrar® TiTe 74 1
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Armenian book (1858), 178 pages, tiff (2800x5000), 1 BPP
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Text in Spainish (1901), 30 + 57 pages, gif (1400x2500), 4 BPP

Alonso, Rogelio M., Cartilla histyrico-descriptiva del tiirmino municipal de Macuriges. Habana:
Impr. La Propagandista, 1901, HOLLIS Catalog, Harvard University

No senor; todas las fincas azucareras tienen sus
chuchos que conectan con las lineas del ferrocarril y
hay adcmés caminos reales, trasversales y vecinales,
estos en estado natural. (1)

Qué entiende V. por caminos reales, trasversales y
vecinales?

Caminos reales, son los caminos abiertos por el go-
bierno Espafiol desde los tiempos primeros de la coloni-
zacion de la Isla de Cuba y tienen de ancho 24 varas;
caminos trasversales son los que solo.tienen de ancho
12 varas y vecinales los pasos permitidos por los pro-
pietarios de fincas, para acortar distancias de un lugar
a otro y salvar lo mal que pudieran estar los caminos
por el fango, las piedras 6 la yerba.

Cuantos ingenios para la fabricacion de azicar tiene
en la actualidad el Término todo?

Los siguientes: «Santa Filomena» en el barrio de
Navnjas propiedad del Sr. Leandro Soler, «Elizalde» del
Sr. Alberto Broch en el Ciego y «Santa Catalina» del se-
nor Enrique Heedigg en el mismo barrio; «Carmen» del
Sr. Alexander en Navajas, «Socorro» del Sr. Pedro Are-
nal en Tramojos y «Dolores» del Sr. Francisco Rosell en
Platanal, todos centrales y con magnificos aparatos.
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Es Macariges cludad villa ¢ pueblo?
@ried

Es una villa.

Por gué es upa villa?

Porqgue cuando las poblacioncs
inimero de sus habitantes y adquit
cultura, se les confiere este titulo;
ciudad y superior al de pusble,

Cuantos habitantes tiene?

Segin el ullimo censo de pobla
184%, tiene 3,092 habitantes.

Que es censo de poblacidn?

Por censo de peblacion se entie
hacen los gobiernos de todos los b
sirviendo este documento comd b
yes, entre ella la Electoral, Instruce

Qué categoria liene —
de la provincia de Matanzas 4 que )

Es cabecera del Término Muw
bién Macuriges.

Qué se entiende por término
cabecera?
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Handwritten document in Russian (1840), 44 pages, jpg (700x900), 24 BPP
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Text in French (1692), 388 pages, jpg (2048 x3550), 8 BPP

Nicolas de Bonnefons, Ch. de Sergy, (1692), University of Gent, Digitized
by Google (2007)
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Slavonic manuscript, (1574), 747 pages, jpg (1249x1890), 24 BPP.
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