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Information and
communication: two special
issues for Geomatics

Information Systerns may be considered as a part of universal media. The survey and mapping disci-
piines, parncularly Photogrammietry, Remote sensing and GIS, con give very important coninibution
to many human actiities, but they can also be negatvely used to support, in very sophssticated
ways, the escalation of armies, wars and destruction: in many cases of warfare, Information is vital,
regardless for the aim.

So some form of control is mandatory on the part of right-minded scientists and techmcians: Hu-
man Sciences may be of great help for a better interpretation of information
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Inf ione e icazione: due temi importanti per la Geomatica. | Sistern Infor
mauw sono ormai parte dei media di massa. Le discipline del Rilevamento e della Roppresenta-
zone (in parucolare Fotogrammetria, Telerilevamento e GIS), danno un apporto molto importante
alla societd umana, Wwttavia spesso contribuiscono allo sviluppo o scenarf di guerrs, in quanto
linformaziene fornita ha un pesa molto consistente in queste situazioni

Pertanto. sarebbe utile una qualche forma di controllo, i fronte ol rischio del cattvo uso dellinfor-
mazione: le scienze umane potrebbereo essere di aiuto per una mighore interpretazione dellinfor-
mazione fornita.

Parole chiave: Geomatico, linguaggio, monasten ortodossi del Kosova

f etc deux thémes importants pour la Géomatique. o5 5y
stemes dnformation sont considérés partie des médias, Les disciplines de la Géomatique, surtout la
Photogrammétne, la Télédétection e les SIG, donnent un apport trés important a fa société humaine,
cependant elles parfors contribuent & la prolifération des conflits, dans des fogons trés sophistiquées,
linformation étant vitale en tous ces cas
Pourtant quelque forme de contréle serait bien nécessarre, vis-g-vis le pérl de mauvais usage de
linformation. Les Sciences humaines sont capables de donner une impartante contribution a lnter-

prétation des données de lnformatian.

Mots clé: Géomatigue, language, monastéres orthodoxes du Kosovo

Introduction

In a process lasted many centu-
ries, the development of surveying
techniques overpassing early agri-
mensural and astronomical knowl-
edge by the rigorous application of
Mathematics and Statistics to the
treatment of experimental dara,
have become formally established as
a science with fundamental support
from the theoretical assets of Geod-
esy and Cartography.

Thanks to the many achieve-
ments in space exploration and the
rapid advancements of the Informa-
tion Science and Technology wit-
nessed in the last decades, the newly

available data (observations) have ut-
terly grown both in quality and quan-
tity, making it necessary to investigate
new methodologies in data processing
and computational statistics.

Moreover, in the last few years,
the exchange of information has in-
creased exponentially, as dragged by
the impetuous development of me-
dia.

In this context, basic Geometry
and Mathematical Analysis have been
found largely inadequate to build gray
models manageable with Statistics,
whereas Discrete Mathematics is of
help in assembling black models.

Recently it became clear how
the technological approach of En-
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gineering alone to the handling of
Information and Communication is
doomed to fail, and experience has
been borrowed from outer areas of
knowledge, such as Human Sciences
(Linguistics and Psychology) and
Cognitive Science (Artificial Intel-
ligence and Neuro-Sciences). The
hope is that Human Sciences will
unveil new horizons along the dif-
ficult path from language to media,
which may be of great help for a bet-
ter interpretation of information.

The answer of Philosophy

We can see that the same defi-
nition of science, coming from the
Sophists, or rather from the sages,
considering its etymological mean-
ing, who knew how to find an in-
tervention procedure in a fluent
society, indicates the methodologi-
cal support that can be supplied by
philosophy for Geomatics.

Ewdnvan ko kogpelv mpog 10
apareew. (Eidénai kai kosmein pros
to prattein), to put the logical struc-
ture of the observed phenomenon,
in order to perform.

The logical patterns are then
directed to the composition of the
«kdsmos», which, obviously, stays
opened, because we continue ob-
serving it and reshaping ir.(This
deals with defining what exactly is
cartography, which is carried out by
using information processing instru-
ments and a large amount of news
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acquired from satellite-based sensors
and, of course, interpretative, selec-
tive proceedings should be applica-
ble to them).

Scientists (and those who work
in Geomatics), while retaining the
dignity of abstract theories, must
avoid closed systems, which got
stuck in ideology and, moreover,
they must claim, for whar concerns
the cosmological theories, which
are addressed to the multiplicity of
phenomena, their right to put for-
ward organic proposals appropriate
to problems.

It's therefore an essential reg-
uisite that both the survey and the
product of Geomatics, which are
clearly directed to an operational
use, avoid seeking a proud accu-
mulation of large amounts, losing
sight of the operational aim — «pros
to prattein» — and becoming like
the Sorites': an unorganized heap,
which remains the same, even if
adding or subtracting any unit (in-
formation).

But if man, following the So-
phistic thought, knows how to
experience and organize, in or-
der to work (Protagoras: «Mavrwov
Kpepdtov  pétpov  avlpomogr -
Panton kremiton métron anthropos
-, «Of all things the measure is man,
of all the possibilities of richness
(knowledge) and comfort’»), sci-
ence experiments and cartography,
at the same time, must protect their
survey ability and their independ-
ence to man’s advantage, regaining
them if necessary.

If not, in spite of the large
production, cartography would be
doomed to the same silence Galileo
and his research suffered, while he
was bringing into question a precon-
stituted system. It was an anti-sci-

! Sorites: it derives from the Greek
word for heap; it's the paradox attributed to
Eubulides of Miletus, (IV century B.C.), a
Sophist.

? Plato, Protagoras, dialogue (396-388
BC.).
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entific creation, which nevertheless
had been undermined from various
people, including David Hume, who
believes it is impossible to justify a
universal conclusion, moving from
the analysis of a finite sum of partic-
ular cases and verifying the scientific
propositions’.  This methodologi-
cal approach inspired Karl Popper’s
resolute research, whose aim was to
recognize that in the logical asym-
metry between verification and fal-
sihability lies the hallmark of scien-
tific theories®,

It would be suitable, particu-
larly with those possibilities offered
by the use of open source programs,
which give an undeniable support to
that particular ability «to know how
audere» — (to know how to dare),
led by the Kantian teaching’ -, to
have a large amount of inquiring
elements, linked to practical prob-
lems, being able to work, with an
autonomous organizational capacity,
towards achieving projects suitable
for the improvement of the human
condition.

The answer of Statistics

Data acquisition has, for a
long time, required heavy engage-
ment both of manpower and tech-
nical support. On the contrary,
at present time, large sets of data
are easily acquired. However this
enormous amount of information
contains often data external to the
distribution under study (outliers)
or correlated data which should
be treated with particular care. In-
deed to neglect correlation means
to consider much more informa-
tion available than in the reality.

! David Hume, An Enquiry conceming
Human Understanding, 1748.

* Karl Popper, The Logic of Scienific
Discovery, 1934.

5 Immanuel Kant, What is Enlighten-
ment?, 1784.

This means to supply estimates
with relative errors, one or more
times better than the correctly ex-
pected ones. Furthermore the same
developments show that only in-
novations, of full rank, give valid
contributions, to improve the esti-
mates themselves.

Given a standard Gauss-Mark-
ov least squares problem, the nor-
mal matrix, coming from a linear
functional model and the classical
stochastic model, where all observa-
tions are assumed to be un-correlat-
ed, has the form:

C=APA
heing A the design matrix and P the
weight matrix.

On the contrary, if the “obser-
vations” are assumed to be “corre-
lated", the normal matrix becomes:

D=Al(PYR-1)P2 + plylA

where the coefficients r of the matrix
R represent the correlation among
the observations. Consequentially
the inverse matrix of the second
normal matrix D! is different, with
respect to the inverse matrix of the
first normal matrix C:

D= (AT(P'W(R n ”p—l,'_’ %
+PIy1A) =

= (ATPA — ATP(P-12 (R - 1)

P12 _pyipAl) =
=C 4+ CIAT(PAR - 1)
[H,'! ~ (P-l —AC‘]AT))'I
AC!
=C!+ CIAT(PAR — (R -
7R3)"P”1 + “'H _AC-I
ANt AC!
and its main diagonal elements are
larger than the corresponding ele-
ments of the first one.

Furthermore given a standard
Gauss-Markov least squares prob-
lem, the normal matrix, coming
from a linear functional model, con-
taining also a priori un-correlated
information on parameters, and the
classical stochastic model, has the
form:
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C=APA+(-Q)'

where Q is the weight matrix of the
pseudo-observations on the param-
eters.

On the contrary, if the “a pri-
ori information on parameters” are
“correlated”, the normal matrix be-
comes:

D=ATPA +(1-Q+(IQ)AR-1)
(- Q)IIZ)—I
where the coefficients r of the ma-
trix R represent the correlation
among the a priori information on
the parameters. Consequentially the
inverse matrix of the second normal
matrix D! is different, with respect
to the inverse matrix of the first nor-
mal matrix C1.

D= (ATPA +(1-Q+ (1-Q)'?
(R-D(I- Q)" 1yt
=(ATPA+(1- Q)" - (1-Q)'"
(R=D7+D7"- (-1 =
=C+CMQY((R-D +
+1-(1-Qy"r
“ - Q)—If.’)—l (- Q)—IIE C—I)—I &
=Ct+C Y- Q'R -
-(R-R})+I-(1-Q)'"
C'Iﬂ ,Q}-I,‘_‘}—I (- Q)-I[I
C—I )—1
and its main diagonal clements are
larger than the corresponding ele-
ments of the first one.

Notice that the main diagonal
elements of both the inverse ma-
trices are vice versa smaller than
the corresponding elements of the
inverse matrix without any a priori
information.

In the previous expressions,
since (R-1) is not positive defined
(being null the trace of the matrix),
we must consider different cases.
Indeed correlation may also play in
favour.

Notice that correlation may
also play in favour of variance re-
duction:
~ in the mean with negative cor-
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relation;

— in the difference, with positive
correlation, with positive corre-
lation (as the functional model
has itself a minus sign).

On the other side, since one
generally computes the mean of
nearby data a possible correlation,
would obviously be positive.

For the computation of differ-
ences, a safe procedure is dealing
with uncorrelated data (in space
andfor time): positively correlated
data, as it is widely known, are very
close, even almost the same, and
their differences are close to zero,
that means uninteresting.

Multi-collinearity is the case,
when independent variables are in-
ter-correlated: then confidence in-
tervals for predicted values are very
ample.

So, ill-conditioning may ensue,
thus making estimated values very
sensitive to random variability of
samples.

Gauss-Markov theorem is the
basis of the usage of LS linear regres-
sion. This theorem states that, in the
field of linear unbiased estimators,
least square estimator has the mini-
mum variance: obviously, this state-
ment does not prevent that other es-
timators (biased or not-linear) may
be found, which have a lesser vari-
ance. We may be tempted to choose
different estimators, in case we can't
accept defaults of Least square: spe-
cially the lack of robustness and the
hard prediction.

As to the first question, robust
techniques are available; for the
second one, often predictions are at
hand when one reaches a balance
between bias and variance.

The bias-variance trade-off (or
“bias-variance dilemma") is a very
important issue in data modelling.
Ignoring it, is a frequent cause of
model failure, and although it has
a deep theoretical rooting, it can be
explained in simple terms:

- Models with too few parameters
are inaccurate because of a large
bias (not enough flexibility),

glx)=

GEAM.

- Models with too many param-
eters are inaccurate because of a
large variance (too much sensi-
tivity to the sample),

—  Identifying the best model re-
quires identifying the proper
“model complexity” (number of
parameters),

- Whatisreally important is that,
on the average, the estimate ¥
be close to the true value §. So
we will end to favour estimators
such that the mean-square error
be as low as possible, whether is
biased or not:

E|(3 - )] = min.
(Such an estimator is called a mini-
Mum mean-square-error estimator).

Mean square error can be split
into variance, bias and noise:

El(y - g(x))*] = E[(g(x)’ - 2yg(x) +
+ %) = E([(g(x)*] + Ely’] - 2Ely]
El(g(x) - g(x))*] + glx))* +
+El(y- 371 + ¥ - 23 (x) =
El(g(x) - g(x))] + Ely-92] +

+ (g(x) —3)* = variance + o’ hias®

As the problem of outliers, we
have had for some decades the well
tested robust methods of estima-
tion.

The problem of correlation is
faced with some warning indexes
(condition number, Variance in-
flation factors,...) and with other
approaches (ridge regression, mul-
tiple regression, principal compo-
nents, ...).

Information,

communication and
language

Without unnecessary details,
we would like to show the state of
art of Language Theory.

The period from the 1940s
through the end of 1950s saw two
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basic paradigms: the automaton and
the probabilistic or information-the-
oretic models.

Both models were due to the
thought of Andrej Markov.

On the Feb. 15™, 1913, issue
of “lzvestija imperatorskoj akadem-
iji nauk”, A.A. Markov refers about
“An example of statistical research
on the Evgenii Onjegin’s text, that
shows the linkage among trials in
a chain”. He seeks the sequence of
20000 Russian alphabetical signs, ex-
cept the two special marks: b (mjakii
mak) and b (tvjordii znak). Some
probabilities sequences are com-
puted by his method, already known
since 1909 (Markov's chains). This
is the first application of statistical
analysis to Linguistics.

The automaton arose from stud-
ies by Turing, Chomsky first consid-
ered it like a tool to characterize a
grammar, and created the formal
language theory, applying discrete
Markov processes to language.

The second founding para-
digm was the development of the
Information Theory of Shannon,
who adopted the concepts of noisy
channel, decoding and entropy from
thermodynamics to measure infor-
mation capacity of a channel or of
a language.

The first (symbolic) paradigm
is based upon the work of Chomsky
on formal languages and generative
grammars and the work of many
scholars (particularly computer sci-
entists and linguistics) on parsing,
An important step was the imple-
mentation of a complete parsing sys-
tem by Harris (1962).

The second line of research of
this paradigm was the field of Artifi-
cial Intelligence. (Minsky, 1956).

The general movement from
which grows this new science, is
deeply rooted in the lively ground
of Physical Sciences of the past cen-
tury; several first-class scholars have
in some way worked as for a forecast
of a present development, namely
Heisenberg, Wiener, Von Neumann,
and in a larger sense Godel.
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The probabilistic ~ paradigm
played a role in the development
of speech recognition (use of the
Hidden Markov Models by Jelinek
and Rabiner, 1988) and promoted
some interplay with fields of sta-
tistics and electronics, obtaining
some successes in computational
Linguistics.

The view that takes language
as a tool of transmission of meaning
is based on the codex model: this
model relies upon the mathematical
theory of Information of Shannon:
the thought is codified by the speak-
er into an array of sounds, which in
turn the listener will decode in order
to extract the right meaning, to be
shared with the speaker.

This means primacy of thought
above Language.

Not everybody agree with this:
some scholars think that this not
comply with a number of examples
from non-literal language.

Chomsky, like Descartes, says
that Language marks the difference
between mankind and other ani-
mals. Indeed, human language is a
rational system, both independent
and self-related as to the other cog-
nitive attitudes: firstly, independent
from general intellect.

Chomsky states that language
and grammatical ability are almost
the same thing. In 1957 he intro-
duced a hierarchy of classes of lan-
guages, based upon the complexity
of the underlying grammar (Chom-
sky, 1957):

- Unrestricted grammars (0- type
grammars)

- Context-sensitive grammars (1-
type grammars)

- Context free grammars (2- type
grammars)

—  Finite state or regular grammars

(3- type grammars).

The most general class of gram-
mar is type O, which has no restric-
tions on the form that rewriting
rules can take; for the other grammar
types, the form of the rewriring rules
is increasingly restricted and the
generated languages are correspond-

ingly simpler. The simplest languag-
es, generated by 2 type and 3 type
grammars, are unable to describe
human languages It has become
clear that the problem of handling
computationally the most general
formal language is a highly challeng-
ing task. Context-free grammars are
not able to represent every natural
language, so TAG (Tree Adjoining

Grammars) were devised and gave

place to “Mildly sensitive gram-

mars”, which are suited to express
human languages.

Hauser, Chomsky and Fitch
(1995) consider a faculty of language
at large (FLB, Faculty of Language
Broad) and a faculty of language in
the narrow sense (FLN, Faculty of
Language Narrow). The first (FLB)
is made up with FLN and two more
elaboration systems (at least); the
second (FLN) refers simply to the
computational linguistic ~ system,
taken as itself.

The Minimalist Program (MP)
is the present view of Chomsky, and
shows a remarkable change from his
previous theory (transformational
grammar), This is summarized in the
following.

Human language is the opti-
mum solution to the problem of ex-
pressing thought through sound.

Linguistic expression is formed
under three conditions:

- computational limits;

- interface hetween compuration-
al limits and sensous-motorius
system;

- interface between computa-
tional system and conceptual
system.

Principles of universal grammar
are a consequence of combined ef-
fect of the former three limits, and
this is new.

At any step of derivation of lin-
guistic expression, phonetical and
semantical compatibility must be
granted.

Chomsky says: “... although
many aspects of FLB are shared with
other vertebrates, the core recursive
aspect of FLN currently appears to
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lack any analog in animal commu-
nication and possibly other domains
as well... FLB contains a wide va-
riety of cognitive and perceptual
mechanism shared with other spe-
cies, but only those mechanism un-
derlying FLN-particularly its capac-
ity for discrete infinity-are uniquely
human.”

So, the scholars who agree with
Chomsky, think that human lan-
guage has two distinctive proprie-
ties:

—  signs may be used even out of
context;

- signs may be built up.

For instance, special “dances” of
bees are out of context, but are not
built up.

This is the opinion of Chomsky,
opposed to the one of Jackendorff
and Pinker (2005), who had reject-
ed the recursivity as a main charac-
ter of human language, also stating
that Chomsky had opposed to the
evolutionary Darwin's thought.

Nowadays, scholars mainly
agru.c that:

notwithstanding the fact that

the form of linguistic signal is

linear, syntax is hierarchic as to
organization of words;

~ all human grammars appear to
come down from an universal
scheme (that is the old dream
of a Mendelejev’s table for hu-
man languages);

—  present techniques of neuro-
imagery cooperate 0 prove
these assumptions: actually, it
may be found that the structure
of human adult brain can catch
the differences between rules of
human syntax and rules which
contrast with them (however,
early in 1861, Pierre Broca had
suggested that the seat of hu-
man language stays in a well
defined area of brain).

A. Turing has proved that a so-
called universal Turing machine is
able to develop any computational
sequence, when it is based upon a
real procedure. So, some think that
it is possible to generalize these
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concepts to the behavior of human
brain.

However, other scholars in the
field of neuro-sciences have stressed
the point that in the development
of brain faculties, a number of casual
events is involved, and this would
not agree so plainly with the simili-
tude brain-universal machine.

¢ Nobel prize winner (1972)
G. Edelman, says that no matter how
wonderful the technological progress
may appear, the roots of scientifical
imagination are not quite different
from the origins of Poetry, Art in
general (or even Ethics), so that a
sharp separation between Sciences
and Human Disciplines becomes ir-
relevant and unnecessary.

Checking quality

The field of Data Processing
meets the realm of Human Sci-
ences, by sharing expertise and
learning from one another. This is
particularly relevant in Geomat-
ics, where images, maps and 3D
graphics are subjected not only to
be modeled and computed, but also
recognized and understood. In this
frame, Linguistics (phrase — struc-
ture grammar, pattern recognition,
parsing), Communication tech-
niques, Psychology (e.g. Gestalt
theory) and Philosophy of Science
(a bridge between Epistemology
and History of Science and Tech-
nique) contribute to form cogni-
tive tools.

On the other hand, the survey
and mapping disciplines, particular-
ly Photogrammetry, Remote sensing
and GIS, can give very important
contribution to many human activi-
ties, but they can also be negatively
used to support, in very sophisti-
cated ways, the escalation of armies,
wars and destruction, being able to
produce devastating effects both in
intensity and extension.

The development of science
and technique must take into ac-
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count human life, while positively
playing a fundamental role in the
real world. A peaceful use of mature
and innovative technologies towards
the achievement of concrete social,
economic and cultural benefits for
all the people must be ecouraged;
this would increase to a high-level
of standard the quality of life of the
human gender.

Cultural tools proper of human
Sciences, must be used in order to
face:

The world of space-referenced

GIS (time varying or not);

-~ The wide ensemble of images
(from digital image processing
to 3D models);

—  The widening structures of in-
formation (such as Internet and
other).

We may derive from human
Sciences the well-known diamond-
scheme, and use it for circulation of
information:
~  Human society is the sum of

economical, political, social

and cultural needs;

~  Messenger makers, are the au-
thors of the mass and popular
culture;

—  Receivers are common people
and, as reciprocal exchanges,
the same messengers;

- Cultural Object is the common-
shared meaning, enclosed in a
form.

Information inside the Informa-
tive Systems (spatially referenced or
not), is fully compatible with the
proposed sketch: actually, informa-
tion systems may be taken as a part
of universal media.

In  post-modemn civilization,
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a special issue is development of
networks: this is the natural evolu-
tion of XIX-century railways and of
XX-century highways. So, Internet’s
WWW is not simply a “software”,
but also a cultural active element.

A correct information passe
through a differently conceived Car-
tography: see the Peters’ atlas (Arno
Peters, 1980), edited in the frame-
work of Willy Brandt's report about
North-South.

It is an equivalent projection,
specifically an equal-area one, which
shows in the simplest way, the real
proportions of different areas in
the planet, other than usual maps,
which generally stress the relative
weight of different areas (as to popu-
lation, resources, economic develop-
ment,...).

The opposite approach is also
useful, precisely when one wants to
stress the differences in situation or
usage of various areas, neighboring
or not.

In this case, one seeks to keep
the shape recognizable, thus zoom-
ing the size, as compared to other
areas.

In a special case, the pro-capita
consumption of energy, Holland
would appear much larger than In-
dia or Mexico.

Peter's map would have em-
phasized the gap between rich and
undeveloped countries: actually, by
representing the true sizes of con-
tinents one can appreciate the real
vastness of the southern part of the
dry land, which is the less devel-
oped. It may be seen at first sight
the presence of problems of peaceful
coexistence of the poor and the rich
in the world.

Another case could be the map
of population, of income, general or
pro-capita, or any social question
(Figures 3-6).

These maps are not realistic,
being not equivalent-area maps, but
they are the more representative in-
sofar as they show areas which are
directly proportional to the charac-
teristics one wants to analyze.

S
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Fig. 2. Ao Peters’ equivalent map.
Carta equivalente di Amao Peters

Fig. 3.Thematic map of world population.
Carta tematica della popolazione del monda.

Fig. 4. Thematic map of minors' work.
Carta tematica de! lavoro minorile.
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Fig. 5. Thematic map of global consumptions.
Carto tematica dei consumi global.

w 9

Fig. 6 (a.b). Thematic map of families with over 200, below 10 dollars daily income.
Carta tematica del reddito familiare superiore a 200, inferiore a 10 dollari al gioro

An example: the orthodox The area has a mild, humide

sevien and chisncl climate, with some Mediteranean
monasteries and churches influx: this means in principle an

of Kosovo adequate agricultural support, a suf-
ficient forest coverage, and generally

Kosovo is a relative small area favorable conditions for human de-

in Balkans (some 10000 km’ and  velopment, also helped by a consid-
2000000 inhabitants). erable mineral weath (mainly lead,
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zinc, silver, lignites, ...).

In the area of Kosovo-Meto-
hija have been present for many
centuries populations of different
nationalities and religions: Serbs,
Albanians, Turks, Croatians, Rom,
... (Christian-Orthodox, Christian-
Catholic, Muslim,...).

In the centuries of transition
from byzanthine to Slavonic and
finally Turkish dominium, Kosovo
has seen a peculiar development
in religious architecture, which
deserves the general definition of
serb-byzantine art, mainly in XII
and XIII centuries. We deal with
an important part of medieval cul-
ture, in the special area of Balkans,
where Byzantine culture interferes
with local interpreters of Slavonic
and Greek schools, not neglect-
ing local influence from the great
western :il’(hitcc[ur;l] ﬂﬂd [‘iCrnri;ﬂ
tradition, mainly through Dalma-
tia.

This important heritage has suf-
fered heavy damage, even destruc-
tion, from war events and general
disorders, in the years from 1998-
2004.

We consider it a civil duty to
save the memory of this past and to
keep what has remained; in the area
of information archiving, such goal
can be best achieved by using archi-
tectural GIS.

For a long time, storage and ar-
chiving methods have been used in
order to preserve and restore cultural
heritages. Although new powerful
methods are available today, the at-
tilude ﬂf mﬂnklnd tl)“'?_lrdﬁ conserva-
tion in general has not improved, so
this heritage is in real danger.

The first stage of our work has
been to put together cartographical
data, collect historical and social
information for the area and imple-
ment the list of religious and archi-
[E([lil'ﬂ[ monuments.

A survey of the spot has proved
quite difficult, so our data have been
checked through internet links, gen-
le iu'l\] SPCCH‘“:L‘LI lI[L‘I":][Ul'L‘ ;In\l
personal communication.
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Fig. 7. Fresco of Deéani's monastery.
Affresco nel monastero di Deéani

At first, we have taken into
account some forty monasteries,
churches and other relevant con-
structions, all considered important
from either a religious, artistic or
civil point of view.

For economic reasons, but also
to grant a wider access to poten-
tially interested people, we have
often used Open Source data; also,
the conceptual database has been
shaped starting from easily accessi-
ble sources and tools.
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Fig. 8.View of Deani's monastery.
Veduta del monastero di Deéani

At present, some forty geo-ref-
erenced spots are available, which
are linked to a database including
historical-architectural information
and data about a past damage, and
some pictures (Fig. 10).

In order to achieve a 3D GIS,
we nL‘L'd h‘ﬂ\'ﬂ more sllr\'c)'inu Li‘d“‘.
pictures, photos, plans, etc. GIS
works as an archive and dara access:
S0 we .‘ililll I'Iil\'l’ d WEB CUI'I.]PU“L‘“[.

inside the system, in order to puHish
the collected information and in the
future to help editing data.
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Fig. 9. Sveti Georgije's church (Prizren) in 2004, March (left) and as it
(Prizren) nel 2004 (a sinistra)

Chiesa di San Giorgi

12

n epoca anteriore (a destra),

was before date (right)
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Fig. 10. Monasteries and churches in the data base.
Monasteri e chiese della base di dati.
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