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Introduction
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. The most often used codes are ASCII (one byte code) or UTF-8
(two bytes code). This technique is well developed and has high accuracy.
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But sometimes OCR is a very difficult process requiring dictionaries in the
corresponding languages. Often human efforts are needed to correct OCR
errors which is quite tedious work. There are some obstacles to successful

OCR:

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

— dictionaries;
— old grammar, obsolete words and phrases and idioms;
— old letters, outside 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 Terve, O, §

Bort peu de fens commun.

Quanta la Terre, {1 vous larencontrez
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
¢tant ouverte de la profondeur d’un fer

de Béche feulement, fe trouyera] Argie’

leufe deffous ; 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'¢tendre & ?mfunder ,afr
de tirer la fraicheur de plus bas,& prendre
quelqué noutriture ; mais I’Argileufe ou
Terrre franche ou rouge, fait comme un
plancher qui par {a dureté & denfité , ne
peut €cre percé par aucunes Racines, &
qui dans les grandes ardeurs de I'Eté,em-

It:lljuanrl™®, la l'erre,*! wrous la|rencnmrex
L,onte,ce wouz lera un “ranl's awvanra*e,sc

1/ /Bxe “ranl'cB« epar*ne ; maliz raremenr en
pourrex-vouz trouvex,on il n'v air tieau-

courl a trawvailler , claur*nc “ue teile ria-
rorrra rralll'mlllernenr cionne aua clelluz,c*

am ouverre cle la rirokoncleur I'm'un iec

I'de Lecrre ieulementr , re rrouveral “r?l-

leule cleclouz ; ce fonclz eli riire awd “r-
Mrez c*ue le 1"™uf,on la 1l*t,cke,a caule c*u'il
z'* |[reuconrre|cle r/erirez weiuez on lez *.a-
cinez peuventr ='ccenlaresc rirofoncler,arlBs«

cle rirer la ir,uclleurcle*lu=z baz,sc rirenl'sre -+
uelc*ue nourricure; mal=s 1l r*ilcule ou !

I'errre francrre ou rou*e, fair comme un
plancrrer c*ul riar ia I'murere =c clenlrre , ne
peur ecre rierce riar aucunez li.acinez, =cC

c*1i 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 will directly search words in scanned text
documents.

We can organize retrieval of words, similar to a given pattern word. The

document pages can be represented as binary images in any graphic file
format.

The motivation of our work is to choose effective search by simply considering
the image similarities. One of the most widespread ideas is to use Hausdorff
type measures for word image similarity.

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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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 co-called directed distances. For the original
Hausdorff metrics
h(A, B) = maxd(a,B), where d(a,B) = minp(a,b)
acA beB
is the distance from a point a to the set B, and p(a,b) is a point distance.

Euclidean distance: p(a,b) = \/(a,aC — bz)? + (ay — by)?.
Manhattan distance: p(a,b) = |az — bz| + |ay — by].
Infinity norm distance: p(a,b) = max{|az — bz|, |ay — by}
O-1 distance:

O if a=b

pla,b) = { 1 otherwise (2)
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Huttenlocher at al. (1993) proposed the Partial Hausdorff Distance (PHD)
for comparing images containing a lot of degradations or occlusions. For
directed distance they take the K-th ranked point of A instead of the largest
one

hi(A,B) = K 1d(a, B), (3)

where K};féA denotes the K-th ranked value in the set of distances {d(a, B) :
a € A}, i.e. for each point of A, the distance to the closest point of B is
computed, and then, the points of A are ranked by their respective values
to this distance,

d(ay,B) > d(ap,B) > -+ > d(ag,B) > --- > d(an,, B). (4)

This HD measure requires one parameter, often represented by f = K/Ny
(0 < f < 1). Sim at al. claim that a value in the interval [0.6,0.8] gives

good matching results. Note that this measure is not a metric because
hi(A, A) > 0!
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The idea of José Paumard (1997) is that we do not take into account the L

closest neighbors of a € A in B. SO we can define the distance from a point
a € A to the set B as follows

dL(a7 B) — LgéBP(ay b)7

where Lg’éB denotes the L-th ranked value in the set of distances {p(a,b) :

b € B} for a given point a of A. Now the directional Censored Hausdorff
Distance (CHD) can be defined as

hi, (A, B) = K ydr(a, B) = K% \ LI pp(a,b). (5)

Let us set two parameters « = K/N4 and 8 = L/Npg which are relative
values with respect to the number of points in the sets A and B. Then the
recommended values in for these parameters are «a = 0.1 and 8 = 0.01.
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For all three described measures (HD, PHD and CHD), the directed distance

can be considered as a choice a representative pair of points (ag,bg), ag € A
and bg € B such that the point distance between them p(ag, bg) is equal to
the corresponding directed distance between the sets A and B.

Another approach for measuring similarity between two finite sets in the
plane is to calculate a sum of point distances.
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Dubuisson and Jain (1994) examined a number of distance measures of
Hausdorff type for determination to what extend two point sets on the
plane A and B differ. They introduced so-called Modified Hausdorff Distance
(MHD) with the following distance measure

(4, B) = 1 Y- d(a,B) = = 3 min p(a.b). (6)
acA acA

They claim than it suites in best way the problem for object matching.

A bit better results were obtained in our examples omitting the coefficient
1/N 4 in front of the sum. We called this modification Sum Hausdorff Distance
(SHD)

hsup(A4,B) = ) d(a,B) = > mln p(a,b). (7)
acA acA PEB
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In 1999 D.-G. Sim at al. described two variants of MHD for elimination
of outliers — usually the points of outer noise. Based on robust statistics
M-estimation and least trimmed square they introduced M-HD and LTS
distances.

The directed distance for M-HD is defined by

(A, B) = - 3 f(da, B)), (8)

AgecA
where the function f is convex and symmetric and has a unigue minimum
value at zero. One possible function is

x| W x| <7
f(x>_{7' if x| >71

This means that we sum the distances d(a,B) which are less than the
constant r and add  when the distance is greater than . The recommended
interval of 7 is [3,5]. Note that MHD with 0-1 point distance is M-HD for

r=1.
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The second measure is called Least Trimmed Square HD (LTS-HD). The
directed distance is

hi sT(A,B) =

Ny
d(a;, B), 9
Ny 2 i B) (9)

where K < Ny and aj,ap,...,ay, are points of A for which (4) is valid.
Parametrization of the method can be done by a parameter a = K/N4. For
comparing noisy binary images the suggested value for this parameter is 0.2.

Following the definition of CHD, we introduce its analogical method based
on the sum of point distances. The directed distance is

1 Ma 1 Ma
h A B) = dr (a;, B) = b 10
NEW ( ) = N,— K z;{ r(a;, B) = Ni—K z;{ beBP(a ). (10)

We can set again the parameters a = K/N4 and g8 = L/Ng which are relative
values with respect to the number of points in the sets A and B.

11/21



A new approach to similarity measures

We can consider a linear order of points of A and give a sequence representation:
A ={ay,ap,...,an,}. Forevery a, € A (k=1,2,3,...,Ny) we can calculate
the distances (with respect to a metric p in R?) from a; to all points in B,
I.e.

di; = min p(ag, b) = p(ay,bi), di = min_ p(ag,b) = plag, b3), .-,
¥ beB & be B\{bi } Tk

di, = min{p(ay,b) : b € B\{b},b2,...b, 1}} = p(ag,bL), ...,

obtaining in such a way a nondecreasing sequence of numbers

d/};ﬁﬁﬁ"'ﬁ%ﬁ“‘ﬁdﬁg
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Carrying out these calculations for every point in A, we define a distance
matrix D

[dl @2 3 d e )
i 42 d3 d, dy B
1 2 3 l N
d3 d3z d3 d3 d3 "
D =
1 2 3 l N
dip dp  dg dj, dy, "
1 2 3 l Np
\dk, dk, 4}, . dy, ... d\B

following arbitrary order of points in A. Later we will choose ordering of
rows, corresponding to an order in a column. For definitions of MHD and
M-HD we do not need any order

Ny Ny

1 1 .
hmbp (A, B) =~ 3" di, and hu(A B) =3 min{d;,7}.
Aj=1 Aj=1
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For finding the Hausdorff distance in the distance matrix D, we consider the
following order (obtained by swapping the rows) with respect to the first
column of D

h(A,B)=di >ds> - >dp > >dy,.

The directed distance for PHD is hi (A, B) = d}(. We can calculate LTS-HD
summing the part of the first column elements

1 M

h A, B) = dr.
LsT(4, B) NA_KZ';( i

We can find CHD directed distance as an element of matrix D swapping the
matrix rows in such way that the L-th column is sorted, i.e.

L L L L
dlzdzz...zdkz...szA.

Then hg (A, B) = d%. The directed NEW distance is

1 Ny .
h = g d;”.
NEW NA Ki 7
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Experiments

We carried out our experiments using an old book (1884) — Bulgarian
Chrestomathy, created by famous Bulgarian writers Ivan VVasov and Konstan-
tin Velichkov. 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 rows,
there are significant variations in gray levels, etc.

There is no text version till now of this book, which may be produced using
appropriate OCR software. The first reason is the quality of images. The
second reason is the absence of OCR software because the text contains
old and abandoned Bulgarian letters. Also spelling and grammar are quite
different in modern Bulgarian language.
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M0eTH, CATHPHES ® nyommmuers. IlwpBo-ro whmro, Xoero e msmams o
KHHKKA ' CTAXOTBOPeHEA , BacHenHuk:“ u mo-mocrt ,Cubema Knrea®
(Bygypemrd 1852 r.), ¢b Komro Toff o6m wpBa-Ta cm umsBBCTHOETI
y Hach, Karo OBarapckrm mmcarexs. Ot 1857 rog. ce moyepa Hero-
Ba T4 MHOTONOIe3HA AbaTexHocTs 8% GopGa-1a BE ¢b I'priu-15 33 gep-
xoBHa HesapmcmmMocth. Toif moxoxnma Be Ilapmrpars w memasa cBom-1h
»Oubmun Raxenjapn“ catuphyecks KHATH, B KOHTO GHYyBA ¢ eIEHD
HCKYCeHD M ANOBUTH CAapKasM'd HOpOIU-TE I HeLocTATEA-TS ma Tora-
BAIMHO-TO GBATrapCKO OOMITECTBO, M IPBIKO-TO BUCOKO LyX0BeHCTBO
(18567—1863). Ha 1863 rox. mofi mpbrupme wusgaBamie-To Ba ca-
rupudecknit Bheranke ,Iaiina,“ kofito me rpas muoro mphwe. Jocra
Xy6aBH CTaTHH BCE BB noxeunqec'?o-campzqecmﬁ IyXT, Hameyata Toif
rams. Cabpe n8b rogmem Crapefikoss npbimpre msgamme-To Ha moNH-
tasecknl BBeranKb ,Maketomna“ (1867—1870). Taws mpm pasa-
CKBAHIE-TO H& PasHN BBIPOCH OTH OGHITECTEEHD H YEPKOBEHH HATOPECE-
CnaBeiikoBs ce crapaeme 1a pasGyim HapoXdo-To IyBCTBO y Maxegon-
ckd-rE bparape, komro JIymeme HeTLpOEMO-TO BIHSHIE Ha IPBEOMAH,
CTBO-T0 H ¢amapuorcro-ro. Hail-mocxrs moxeps mbrorxo Bphuennn
COHDAHAA W KOHQACKANEH HAa BBLCTHAKB-TH, NPABATOACTBO-TO CEBCENME
10 YHAWTORA ¥ saupBbrd Ha CnaBedxoBa 12 M IaBa BeYe KAKBBE-Ta-0
BECTHHED, & H HEI0 CaMaro TypH Bb 1bMHANA, 10 00BIHEHEE, Y0 BB
mocibauu-rs Gpoese ma ,MarkemoEma“ sapuo OponoBbIBAIE pesolio-
IHOEHH Bied Mexny Drarape-th.
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We used 200 pages from about 1000 book 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). We use preprocessing to convert
the images to 1 bit per pixel, black and white, by the help of Image Magic
software with 60% threshold value.

The goal of our experiments is to compare practically the efficiency of
described methods counting the number of correctly retrieved words in a
sequence of words, sorted by their similarity measures with respect to the
corresponding HD. For all experiments the same segmentation is used. We
choose a pattern word and then measure similarities between it and the
words with approximately same width.
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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

J6HDs B H3pasHTeledDd 09l (ﬂ}:él[}ggg ATHE-TO

poiHa-Ta HH KHBXHIH4, K %%?‘%%yl] H._'I}:.[IIO ¢

DHA-TA HA CAMO-TO HH BB3] g%ggﬂig tech. 11

grd-TE CcRyMHEm cpbabnnd, T4HAHA . By CBCT

T8 ¢X JZOOBJHAIH N3N0EEHEE-TO €U Cb RPDATREH OHOTPaQuN Haﬁ
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Tables contains numbers of correct words in an ordered sequence with the
corresponding distance D. m and n in the ratio m/n denote:

— m, the number of correct words with distance D;

— n, the number of all words with distance D.

For word BCHYKH For word Fycua

D = 4 5 6 7 3 D= 4 5 6 7
Method Method
HD 16/16 44/44 115/120 168/217 177/500 HD+1 [2/2 3/3 5/5 5/6
PHD+3|77/77 206/254 209/500  — PHD+3|3/311/15 -  —
CHD |19/19 213/252 214/500  — - CHD 8/8 13/24 —

19/21



We count the number of correctly retrieved words among first 100, 200, ...,500
words with approximately same width. m is the number of correctly retrieved
words among first n words in the ordered sequence in the notation m/n.

For word BCHYKH ’
For word tycua

n=1| 100 200 300 400 500

Method Method

HDO1 4/4 9/18 10/23
HDO1 o7 158 186 195 206 / / /

MHD 10/10 14/23 15/49
MHD 100 169 199 207 212

SHD 11/11 14/24 —
SHD 100 177 205 213 220

M-HD 7/7 12/14 —
M-HD 100 173 202 214 218

LTS-HD | 10/10 14/23 —
LTS-HD | 100 185 215 221 224 NEW 7/7 12/15 14/26
NEW o7 164 198 213 224

There are two relative words (derivatives) of the pattern word Bensga, namely
BcAgka and Beamgko, VWe count as correct words all three of them. This is very
useful in practice and show another advantage of methods under discussion

and our approach in search. Also, there are 5 similar words of the word Pycua.
Pyckn Pycra Pyero pYCET gng pyeka,

The best results are in bold in all tables.
20/21



Discussion and Conclusion
The main conclusions that we derive from are:

1. “Sum-distances” outmatch “point-distances’.

2. There are no significant differences between the methods that we call
“sum-distances’” ones.

In this article we do not discuss the quality of image preprocessing particularly
the important step of segmentation.

We have no data of number of searching words in the text, because this is
tedious work which cannot be done by computer. It follows than we cannot
produce the standard recall/precision retrieval estimation.

We think that our comparison of similarity methods is significant for their

implementations in software searching systems. In spite of low efficiency of

these Hausdorff type methods (the searching takes a lot of time) high level

personal computers could be able to solve the problem in reasonable time.
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Appendix



Bulgarian typewritten document (about 1940), 335 pages, tif (2400x3200), 1 BPP

I PASJEX

uéwopﬂxwa Ha kyauuama B rp.lasapakux 3anoysa OF He3a~
NONHOHM DBPEMeHA M JOCTHI'a [0 HAWM AHU, KaTo PE3IyaATar oT Ael-
HOCTTA Ha 3Haliny ¥ HezHaluy TPyXeHUUM, KouTo, Koit Hoseue,
KOt MO-MaJK0, @ BHOCHA B HeNHATA CLKPOBHUHMIA CBOS &M,

1
s g

U7 marepuajuTe, C KOUTO pasnojara OKPRXHMR UCTOpHNEC—
k¥ xyseli ~ llasapaxuk, pecnexTHBHO CBOAGHUATA, KOMTO @ onipan
LOPHC XAEM PAUKOB or rp.la3apaxux,0THOCHO HEBUM M MYIUKAHTH
npeaur ¥ caex UcproGoXAOHHOTO €@ yCTaHOBEBA, Y@ GMTOBMTS HYXAM,
CBBP3AHM € FONOXH, cBarbu, 3asasTyuicxKo—-ecHalickm cOMpKM,
Xopa, BOUEPMHKM H Np. ca GWIM 3AXOBONABAHM OT MYSHKAHTH -
npoleCHOHANMCTH M JAWGHTJIM,

lipoflecHoHANUCTH OMIK OHE3U MYIUKAHTH-HHCTPYNOUTAIHCTH
WM NeBUM, KaTo Hafl~YeCTO MHCTPYMOHTANHCTA © OWI W uUeBeu,
KOMTO Ca CBHUDMIH M NEEJH CpPeuy BLIHATDAK/AGHMG, & JAWOMTEAM-
OH@3M, KOMTO CBC CBOGTO NEEHS H CRUPEHE ca paaBaIM AYUHTEe ¥
cupuaTa Ha xopara no ctopose, XOopuwa u Ap., 6€3 Aa noayvasar
BBIHATPAXKAGHHO .

Ho M eauuTe M APYrHTe CHC CBOETO MAallCTOpCTBO Ca
npesacany QYNMT® Ha CBOMTO CAYWATENH B APYr Mup. C xuBuTe
XOPOBOAHU MEJNOAMM TEé C& KApaJu HeNPUHYASHO XOPATa AA MIPasT
X0pa M PBUeHMUM, KAPAOM CA CHC CBOHT@ IAACOBH BBIMOXKHOCTH
Aa 386paBdT AQAHUNHMTE TPYRAHOCTH, KATO CHUEBPOMEHHO C& HOA~
ABpXasau GYAHO HAUMOHAAHOTO Ch3IHAHUE HOCPOACTBON GHArapCKUTe
HANeBK M CJIOBGCHO CHABPKAHME.
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Bulgarian book, Christomatia (1884), 1000 pages, tif (2300x3800), 8 BPP

IloBege-tro ors pamHm-TE My crTAXoTBOpeHHA cX I00oBHEM mbcud,
IO MOJpPaKAHA® HA IPBUKH-T5, H He NpbICTaBIABATE JHTEPATypHA
CToliHOCTh ; CTAXOTBopeHnA-Ta My BB ,Cubecma Katka“ mpm Beudko, e
MOBEYeTO CX €Ia0H MOJPARAHIA HA PycKO-TE, HB cBuIBTETCTBOBATEL Bede
8a MOETHYecko-TO JapoBanme Ha r. CiaBelikoBa; Hafl-RoGpn-rh my cru-
XOTBOpPEHHA Cx OOHAPOXB4HA-TE mo-mocab B® ,, Uyramnuire,” oTh KoRTO
.He mhbit ma ce,* ,dhecrorocrn-ta Mo ce ciova“ u ,Torace momb*
IXXaTh Cb HCTHHCKH JHPH3YD H 3ACIyEEHO HpHBIBKOXa BHOMAHEE-TO
Ha gpratere-T5. CiasellkoBt, Kofito e BEmTL BB GbIrapeknil esuxs,
OpEBB [T0Kasd IABLOCTE-TA My BB Hoesud-Ta. Karo ce gmeam Mexly
I'BpBHE-TE O0pU@ Do YepkuBHUI BBOPOCH, Tol BaxBallTa BB CMUITO-TV
Bpbye moureHHo MECTO BB pelt-Th Ha MAIK0-TO HE LOODH IUTEpaTopH.

Beanko Bimdmme e yopaiHnia BB3b DPoCyEIaHE-T0 IyXB-TH Lavb
€B000Ja-Ta Ha He3aBHCHMUCTL-TA ¥ ObIrapckmll Hapold TocTa OOMIAPHA-TA
mareparypea abarersocts ma Leopewit Casa Puroscruw (poi. pp Lo-
teab 1818, vup. Bp Dykypewrs 1565 r.). Dp amgsocrs-ta m Bp 1b-
Ja-Ta Ea PakoBckH ce oTpasf Hafi-Harl1elHo TOraBalIHO-TO CBCTCAHHE
Ha YMoBe-TH, HY&RIU-TE, crpeMiIeHnd-ta o Diealn-Th Ha HapoIL-TR HIL
Taxro-peun ezmmupks Ibens mo omosa Bpbye, Toff mimcyBi, paduTii BERY-
Ko. Toili mckame Ta o6rspHe BB C€BOA-Ta WIApOKA IDAreIdmocTs BCIdKH-
T Hy®I1@ Ha HapoIb-Th HHE, Ja YIoBIETBUPH BCHYKE-TB Haluomaignm
KyOHbBAHAL, 4 OCRMTECTBE Hali-cyxtHi-TE B pLEIerenm yeqrd. Toil
BB3CH3Tale b (aHATOYeCKOl BBCTOPrS MHHKRIO-TO H UPHIOTBE  OxIx-
mre-To. bbme BB cxwro-To BphyMe moers, HCTOPHED, eTHOIpadsd, Iy-
01BIACTE, AarATaTopd I xalilymies, Huoro Ba exuyd Obarapekd pbi-
Telb AOBOTL-TH He € Oi1p HANBIHEHD Cb TOJILOBA HEYTO.IHMa H pas-
HooOpasHa ABATeTHOCT: O HANDLCTPEHD CB ToIkoBa (b1, OpHKINYCHNA
A crpapgoctd. Toif ce 6bme yumrs BB Atuma, llapmas, llaparpain
H Bp Pycpa. Sgaeme pycknil, cppOeknil, pyyxHCKI, Typcknii, rppunni,
crapoeIndcknli, ¢pamuysceeil, apalckmii @ JOPH OTH 9YACTH CAHCLPHT-
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Old Greek text (approx in the third century BC), 50 pages, jpg (1077 x1416), 8 BPP
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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.

Cudantos ingenios para la fabricacion de azucar tiene
en la actualidad el Término todo?

Los siguientes: «Santa Filomena» en el barrio de
Navajas 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 Macuriges ciudad, villa 6 pueblo?

Es una villa.

Por qué es una villa?

Porgue cuando las poblacioncs
uimero de sus habitantes y adqui
cultura, se les confiere este titulo;
ciudad y superior al de pueblo.

Cuantos habitantes tienet

Segin el Ullimo censo de pobla
1899, tiene 3,082 habitantes.

Qué es censo de poblacion?

Por censo de poblacion se entie
hacen los gobiernos de todns los h
sirviendo este documenio como b
yes, entre ella la Electoral, Instruce

Qué categoria liene '
de la provineia de Malanzas 4 que |

Es cabecera del Términe Mu
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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