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RESUMO

) Lwrisamn £ hapw o SC0T QU MBS CITSCE UL SCuniTiTn ITEuT=
izl Fsge crescimento afeld muiios setores da ceoncmia de
um paiz ¢, algumas veres, gera conflitos ening o forismo, o
mlo ambicnte ¢ a populasde, Scndo azzm, ¢ muto tmor-
lunle pera 4 empresa ioteressedd e mvestn em eesmo
compreender o comparlamente do meio ambiente de uma
area, conhecer o fatores quie podemn rindar a econormez local
¢ 05 tatores ainda ndo cxplorados dessa cconomia. A im de
auxilion o “lerodor™ de decisiio sobze comno explorar wmna
drea espeeifica o como aleangar maiores lucros, esle arlipe
apresenta um Ambients Infeligenie para amuolar os cend-
ros, umn tede nevval arhiieisl para went ficar o pertil do
turista & um daneo de dados gue anmageno mlornnagbes
sobre o inventirio lurisiien da reoiEdo
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ABSTRACT

Touwrism is the fastest-growing economae sector in the
wirld todsy. This growth affects many econcmic
aconors ofa country, and can sometimes lead tooeoniliets
befwesn tounEm, the enviconment and the population,
It iz therefore vital that companics interested i invest-
ing i wounism wndersfand the behaviour of an area’s
environment and the factors that can chanpe the local
econamy, 48 well as the unexplored factors of thal
ceonomy, To assiet the decigion-reaker in exploring a
specific arca and achieving more profiz, this article
presents an Tntelligent Environment that simulales
seenarios, an art:ficial neural nelwork that identifics
the sounism profile, and o dutabase that stores infors
roalion albweut a regron’s towrism inventory,

Key words: Tourism, Devision-haking: [melligent Fowvi-
o et

INTRODUCAQ

Este artigo apresenta o DIAGTUR — um
Ambiente Intelipente para tomada de decisdo cm
imvestimentos turisticos, Esse ambiente csia sendo
desenvolvido na Universidade Federal de Santa Cata-
ring, no Programa de Pés Graduagho em Engenharia
de Produgdio. em conjunto com a Universidade do Vale
do ltajai, através de seu Curso de Ciéncia da Compu-
lagdo, contando com o auxilio do Curso de Mesirade
em Turismo e [otelaria para validacdo e testes.

Antigamente, Turisims era simplesmele sind-
nimo de “fazer excursdo ou viagem de recreio a
lugares interessantes”. WNo inicio da década de 90,
mais do gue uma sofisticada atividade de preslacio

INTRODUCTION

This article presents DIAGTUR - a simuiated
Intefligent Environment for decision-making 1n
lourisim investment. This environment is being
developad by the Post-Graduate Program in Pro-
duction Enginegring al the Federal University of
Santa Catanna, together with the University of Valc
do Ttajai Computer Science Course, with the help
of the Masters Course in Tourism and Hotel Man-
agemeent for validation and tests,

In the past, Tourism was simply syRonymous
with “making excursions or journeys for recreation
to interesting places”. At the beginning of the 199)s,
tourism became morg than just a sophisticated
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de servicos. o Turising passou o sor um megane-
givein qus respondia por 10 %% do PIB mundinl (US%
3.4 trilhdes)y, perando 203 Y milhdes de empregos e
atingindo oulras centenas de milhdes de pessoas.
gstendendo seu tmpaclo tambem As drcas social.
politica ¢ cultural (Rababy, 19909 Mo Brasil. lm
respomsivel| nesla mesma época. por 7.8% do PIB
(USS 44,9 nulhéesy e por 2, 1% do tmal de empregos
(5.8 milhdes), constiluinds o selor da cconomia gue
mais cresceu. 1anto ¢m produgdio como em crisgio
de empregos. segundo dados do Mimsiério da To-
distria. Coméreio ¢ Turisoo (Rabaliy, 1990

B viirios paises. longs do ropreseadar um sstor
penferico. o Turismo descrupenhy papel prioritirio
no desenvolviments cecondmico, gerando divisas.
renda ¢ conpreges, além de interferir na distribuigio
regional. nas finangas pablicas ¢ até nos niveis
gerals de progos

Mo gue se refere ao wrising internacional, vals
ressaliar gue sua cvelugio tem registrado um cresei-
mcnbe gquase mubcrmapo @o lonpo di tompe. aumen-
tando em perindos de aupe econdmico. moderando
seu crescimento om periodos de recessiio ¢ recupe-
rando rapidamenic scu rinno elovado de crescimento
apds wn penede de crise ceondumics. Conscguente-
mente. a atividade lunstica esti clarareene influen-
ciada pelo crescimento ccondgmico. distinguinda-sc
distins clapas ¢m sua cvalugdo:

+ desde os anes 50 aic a década de 801 o nimero
de viagens internacionais no onbile tandial
duplica 4 cada der anos aproximadamente, Além
disso. cabe ressallar que neste periodo de tetn-
po, 4 demmanda de (odos os tipos de bons se
CArACICTIFON POr ULl CONNLo crescimnente:

= i auos B o mercado do selor luristico al-
cangou uim grau maior de maturidade, caracie-
rizando-se por win ergscimento mais lento da
demanda ¢ am cxcesso de olerta. Assing. o au-
mento inédio das chepadas de rstas iner-
acionals ans dostings concretos, Crescen em
wn ritma mais lento, em lorno de £ 3% ao ano;

no comego da década de 90 o (urismo woter-
uacional nio mostron uma tendéncia clara
de crescimente, sendo caracterizado por apre-
senlar um elevade prawe de restsiéncia as loma-
goes cconomicas. Alem disso, registraram-se
algurias diminuighes nas taxas de creschmenta
do urisimg inermacional mos anos de 1991 ¢
1993, devido a inllufucia da fore rocesséo
coondmica dog paises industrializados decor-
rente da Guerta de Golfo.

O turismo como atividade coondmca geradora
de riquesa ¢ considerado por alguns artores | Als,

sepvico-providing activite, but & mega-busingss
making up k1% of the World's GDP {UJ5% 3.4
trillion}. generating 203 9 mullien jobs and affecting
bundrzds of malfions of others, 08 impact alse
extending o the social. political and cultaral arenas
{Rabahy, 19904 In Brasl during the same period,
the seclor was responsible for 7.8% of the GDP
(LSS 449 amilliom) ard < 1% of all robs (5 % million)
waking il according o the dals of the Minisiry
aof Tndustry, Comunerce and Toorism, fhe ooo-
monue seetor that increased the most moerms of
procduction and cployment crealion (Rabahy,
L4500,

Far from heing a peripheral seclor, Tourisin
plays a maijor role in the economic development of
many counlrics, generaling lorgipn exchange,
income and jobs as well as influencing regional
distribuion, pullic Anances and even the general
lzwel of prices,

A far s inernational tourism 15 concerngd,
it 15 worth emphasising that its evolution has
seen alhwost uninlermapied prowth over Lime,
growing in perods of coonomie boon, moderating
its growih in perieds of recession and quickly
recoveTimg its high rate of growth afler peripds
of ecconomic crises. Consequently. tourism is
clearly infloenced by cconomic growth. Scyveral
distingt stapes ol il evalalion can be seen:

« Fromthe 1958075 antil the 198075, the mumber of
international journcys worldwide doubled
approximalely overy e years. 1t 1s also worth
poining oul 1hal during this period, the de-
mand for all types of goods was charecliensed
b steady groavih.

During the 1980°s, (he fourism sccior markel
reached a higher level of maturity, being
chazacterised by a slower prowth of demand
and an excess of ofler. Thus, the averape
ingrcase wnoarrivals of intermational wonns(s
to concrele destinauons grew at a slower rale
ol arouiid 4.5% 4 vear

« At the beginming of the 199075, internationgl
toutism did mot slow any clear grovwth trend.
bul was characierised by a higher degree of
resistance to economic fluctuzlions, For-
thermaore, some decreases were registered in
the provl rate of international tonrisme in (he
vears 1991 and 1993 because of the influence
of the strong economic rcecssion on indus-
trialised countries due wo the Gulf War.

Tourisi as o wealih-generaling cconomic
activity is considered by some aulhors (AlRs, 19935
1o be the world's second niest portant activily.
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1993%) como = segunda atividade mundial mais
imporiante, licande atras somentz da 1dasiria do
poltolen @ setotes denvados.

Tal afirmagdo parcce ndo cstar muilo fongo
da realidade s¢ forem consideradas as provisoes do
Wearld Frimved ond Tourian Cowgar! (WTCC, 1996),
que 2stimam qua o mrisme tenderd a uma producio
mundial de 7.7 trilhécs de dalares no ane 2006,

Por outro lado. considerando que ¢m 1996 o
turismig represcoicn 10.7% do Produte Inierno
Bruto (FIB)Y mundial, empregou 235 milhdes de
pessoas no munde, investin 766 bithdes em novas
instalagdcs ¢ cgnipamentos, ¢ am recollimento
de 653 balhides de dolares em tmpostos, pode-s¢
deduzir gue o ingremento do turisowo Jeva awm claro
beneficio para a cocovomia cim geral.

Esse crescnncnio acelerado da indistria turis-
tica afeta muitos selores da economia de wn pais on
regiflo, O snecsso de wn investimento turishico ¢sla
diretamenic lgado ao conhocimento da regide ou
drea o guestdo. Neste sonlido, 1em-se deseinvol-
vido alguns sistemas compulacionals que [oroccem
informactes diversas uos investidores, tms comoe:
(i} sistemas de simulacio para avaliar o relaciona-
mento enire 0% varios setores do coonomia ¢ o mato
ambieniz (Van den Bergh, 1991}, (Van Dk 1991
Ong of af . 1995}, (Kandelaars, 1997); (1) redes
neurdls e aleoriiings eonsticos para ¢ gerencia-
mento furistico (hacanes, 1998), (Schifferl. 1998):
(11t} bancos de dades sobre csialislicas do turising,
tendénzias do mercado mundial, projotos turisticos
em andamento, indicaderss ccomimices. cto
(Embratur, 1999, (OMT. 1999, (TourhdTs, [9949).

Apesar de fodos 05 recursos computacicnans
i disposigio dos investidores cm larisme. obscryva-
s¢ (ue 05 dados s2 enconiram em fontes 1olalmente
indepandentes umas das oulras. 130 havendo ma
filtragem on cruzamenio das informagoes. 00 inves-
tidor pode conhecer o potencial {uristico de wna
regida, porém, ndo tem acesso ap perfil da demanda
local, ou iz o perfll da provave] demanda, mas nio
conhcce lelalments o inventdrie lunstico da regidie.

A fim de auxiliar os inveslidores sobre qual
a melhor area a explorar ¢ qual o melhor setor para
investir. obtendo. assum. lucro. descnvolven-se o
DIAGTUR — ambicnte inteligente para tomada de
decisfio o investimentos turisticos. Esses ambi-
ene ¢ coniposto de quatro modulos: (1) madole de
cadastro, composto por nm banco de dades onde o
investidor armarena o inventirio lunstico de uma
on mais regides em esinde, bem comd o cadasiro
das empresas que ulitizam o ambiente: (i) modulo
para defini¢lio do perdil do tnsia. conpeslo por
uma rede neural que avalia o perfil do wrisla gue

syrpassed only by the petrelewm industry and ils
denivalive soctors.

Tlus alfirmation docs not seem far frown the
realiiy when we consider the forecasts of the Werld
Travel and Touwdsin Coungil (WTCC, 1996), which
cstimates that tourism is likely to produee 7. L trillion
dollars world -wide indhe vear 2006,

On the other hand, considering that in 1996
tourism represenied 10.7% of the wosld's Gross
Dowestic Product (GDP), emploved 255% million
people around the word. invested 766 ballion in
new Tacilitics and cquipment aud collected 653
billion dollars in faxes. it can be deduced 1hat the
growth of tourism brngs obvious benefits for
{he economy in peneral.

This accelerated prowth of the tourism m-
dustry affects many seclors of a conniry or region’s
ceonomy, The success ol a tourism nvestmen
is directly linked (o knowledge of Lhe region or arca
in question. This being e case. some compuier
svstems have been developed Lthat supply various
types of information to investors, such as; (1]
simulation systems to evaluale the relativaship
betyween the various scctors el (the economy and
the envicomment {Van den Bergh, 19913 {(van Dk,
L9, (Qug ef af . 1923), (Kandclaars, 1997).
{23 neutral networks and genetic algorithms for
tourism management (Maesanec, 1998). (Schifferl,
1998) and {3 databascs of rourism statistgs, world
markel trends. tourism projects 1m Progress. Ceo-
nomizindicalors, eie (Embratar, 1999 (OM L 1999).
{Tourlils, 1993}

Diespite all the compulter resonrces available
to nvestors 10 teurism, it can be noted that he data
is found in sources thal are completely independant
from one anether, there being no cross-Niltering of
information. The mvestor can discover 1he teurism
poteatal of a region, bul he does not have access
1o the local demand profile: or he may have fhe
prefile of probable demand bul not compleiely
know the tonrisin inventory of the reglon,

In order 1o help investors decide on the
hest arca o explore and the best scetor i which
o invest. thereby gaining maximum prefil, an
intelligent environment for decision-making in
tonrism investment — DTAGTUR - was developed.
This envirsnment 15 composed of four modules:
{1} a registration module. composed of a database
where the invesior can siore the lourism inveniory
ol one or more regions under study. as well as
a record of companies that use the cnvironment:
{23 a modulc for defining e (oarist profile. nade up
of a nenral network which evaluates the profile of
tomrists that [tequent the arca er arcas under sindy.
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treqlienta afs) drcals) cm estude: (1) moadalo de
andlise d2 nsco, bascado cm multictiténe diluse
para determinar qual a melbor drca (repido) deinves-
timente:; (iv) modulo de diagnéstico, compasto por
um sistema cspecialista para diagnéstico final da
arca 2 ser alvo do investimento. A Fipues | ilustrs
a estrutura do sistema ¢ as Figuras 2 ¢ 3 exibom a
tela principal do sistcma ¢ o menu principal

2. APLICACOES DE INTELIGENCIA
ARTIFICIALNO SETOR
TURISTICO

A Ineligénera Artificial vem sendo bastante
" utilizada na industria turistica atraves de sistemas
de simulagio que ntilizam sistemas especialistas
para avaliar o relacionamento entre o5 varios
setores da economia e o meio ambiente (Van den
Bergh, 1991), (Van Dyk, 1991), Ong ef ol 1993),
{Kandelaars, 1997y ¢ através de redes nearms ¢
algoritmos gendticos para o Serenciamento turistico
{Mazanec, 1998), (Schiffer], 1998). A scpuir (Sm-5¢
alguns exemplos destas aplicagdcs,

2.1 Sigtemas de Simulagio

Os elacionamentos enire os VArios selores
cCondmicas ¢ o mein ambienie sio estudados
usanda modelos de simnilacio dindmica para varias
regides do mundo. Um modelo de simadagio Jding-
miga € aplicado a fim de simular uma simagio real
ou o mundo real. com o proposito de analisar as
relagies dinmicas entre as varigveis do modelo,
Modelos de sinulagio podem servir para conirolar
experimentos e de venificar como o sistema evoluird
{Casti, 1996}, Tornando a simulagiio mais similar 4
vida real € com 3 inclusio de diferentes tomadores
de devisfio, o modelo sc torna uma forramenta de
previsio.

Um modele dindmico & usado para simular
a economia ¢ especialmente o mnsmo, o meio
ambiente, a4 populagdo e suas interagdes. Muitos
cendrios futuros sdo analisados para obter sub-
sidios no relacionamento dindmico entre as varias
paries da sociedade. E importanie esiudar as inte-
ragdes. ao invés de fazer um inodelo parcial apenas
cotn o lierismo, por cansa do efeito que as modancas
10 urismo Provocim em outros setoles, na popu-
lagdio e cspecialments no meio ambiente. A sagnir
tém-se alpuns exemplos da wilizagio de simulacdes
dindmicas para a drea turistica,

+ Van den Bergh (1991) cita a experiéncia rea-
lizada nas TThas Gregas, onde foi desenvolvide

(3} a risk anakysis module, based on difTuse mulii-
crilenia for determining the best arca (region)
for imvestmend, {4) a diagposis inoduls, made ap
of 4 specialist sysiem for final diapnoesis of Lhe
area which is to be the target of invastment.
Figure | illustrates (the seructure of the system and
fipurcs 2 and 3} show the system’s main screen
and mEin men.

2, APPLICATIONS OF ARTIFICTAL
INTELLIGENCE IN THE
TOURISM SECTOR

Artificial Intclligence has been extensively
used in the tonrism industy through simuolation
svstems that use specialist systems to evaluate
the relationship beiween the varions sectors of the
econny and the environment {Van den Bergh,
19913, (Van Dyvk 1991), (Ong et af . 1993),
(Kandelaars, 1997); and threwgh neural networks
and genetic algonthms for lounsm management
(Mavance, 1998; Schifferl, 1998), Below are some
cxamples of these applications.

2.1 Simulation Systems

The relgtionships belween the varions eco-
nomic seotors and the cnvironment are studied Ty
using dynamic simulation models for various
regicns of the world. A dybamic simulation model
is applicd in order to simulate a real siuanon or
real world, with the purpese of analysing the
dvnamic relations between the model’s varables.
Simulation models can be vsed 1o conlrol expeni-
menis and verify how the system will evolve {Cash,
1994, With the simulation becoming more lifz-
like and the inclusion of different decision-makers,
the model becomes a prediction tool,

A dynamic model is used 1o siinulate the eco-
nomy ane in particular, the tonrism, the environ-
ment, the population and the interachen between
the three. Many fumre scenarios are analvsed
to obtain assistance in the dvhamic relation-
ship between the yarions parts of society. It is
important to study the interactions, instead of
making a partial model for tourism alone, because
of the effect that changes 1n tourism cause in
other sectars, in the population and particularly,
in the envirotument. The following are sonie exam-
ples of the use of dynamic simulations for the
arca of lourism,

= Van dzn Bergh (1991) mentions an experi-
merd carried out in the Greek Islands, wherea
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um modelo de simndagdo dindinica para avatiar
COMe 035 lurislas que visilam cerias arcas
trageis podemn ser controlados para proteper o
ceossistema marinho:

Wan Dvk ef af (1991 utilizam wm moedelo
gconométrico que vem sendo usado para
previsio de oferta @ procura do tarismo na
Holanda. Além da previsio de olerta ¢ pro-
cura, varios cendtios sdo analisados cam base
g umt madale de cquagdes ¢ hipdieses;

* Onge & McAller (1995 fizeram nma andlise de
madzlos usados para estudar o Wnrismo cpi-
ricamente. Uma das principais conclussics foi
# de que os dades utilizados nas estimativas
e regressics sdo peralimente wnadequados,
icompletos, amastras de tamanho onito
pequend & nuitas varidvais omitidas;

[ 3

Kandelaars (1997) desereve wm modeln para
analisar as interagiies ¢nire o turisme, o meio
ambiente ¢ g populagio ng Peninsula de
Yucatan, no México, para avaliar os cfcitos
de certas politicas e como corios meios do
desenvolvimento podem afetar o turismo ¢ o
meio ambiente em escala regional.

2.2 O Uso de Redes Nenrais
g Indhstria do Tarismo

Segundo Mazanec (1998), a pesquisa ¢ ©
ferenciamento tristico podem se benelictar com
o uso das redes neuronais nas scpuintcs situagdes:

* Pesquisa: desenvolvimento de sistemas capa-
zes de generalizar ¢ perar hipdteses: criagdo de
metodos de estimaliva para problemas que
nio sio trataveis analiticamenie.

» Gerenciamente: transformagdo de dados em
informagdes: controle de grandes bancos de
dados em continne crescimenio.

Muitas pesquisas estiio sendo feitag sobre a
utilizagdo das redes nenronais nas seguintes dreas do
mirismo: (i) estudo do tipe de funsta de uma deter-
mureaca drea; {i1) estruturacha de mereada: (L) andlise
de competitividade, (iv) esindo do relacionamento
entre cansa e efeito Mazancs, 1998), (Schiffer], 199%).

Estudos feitos pela Flena Umiversify of
Ecanoiics and Bussiness Adwinistration levaram
ao descnvolvimento de um sistema inteligenie
baseado em redes neurongis para a defermunacio do
fipe de turista dec uwma determinada drea. Bsie
sistema faz a avaliacio do tipo de turista e informa
as estatisticas de cada tipo avaliado dentro da drea
em estuds (Mazanee, 1998) (Figura 4).

dviamic simulation model was develeped to
evaluate how the tourists visitiog frapile arcas
could be controlled 1in order to protect the
marine Coosyslem.

Van Dvk e of. (1991} use an cconometric
model that has been used to prediet botly the
tourism offer and demand in Holland. Besides
forecasting offer and demand, various sce-
narios are analysed based on a model of egua-
tions and hypetheses.

Ung & MeAller (1995 analvsed models used
[or the crapirical study of tourisim. One of their
main conclusions was that the data used in
estimates and skew regressions 1s gencrally
made up of inadequate, incomplete samples
that are too small and have many variables
omitted

L]

Kandelaars (1997 describes s model for ana-
Iwsing the interactions betwzen tourism, e
environment and the population of the Yocalan
Peninsula in Mexico. to evahuale the eflects of
certain policies and Lhe way in which certain
tneans of development can afTect tourism and
the environment at regional level.

L2 The Use of Mewral Networks
in the Tourism Indostry

Accarding to Maxance {1998}, tourism re-
search and management can benelil from the use of
neural networks in the following situations:

» Research. Development of systems capable of
generalising and generating hypotheses:
creation of metheds for assessing problems
that cannot be treated analyvlically.

* Management: ransformation of data inlo in-
formation; control of large databases that are
continually growing.

Much research ig being dane on the use of
neural nenworks in the following areas of touresm: (1)
study on the tourist type of a specific areq; ()
marker structure; (11} anabysis of competitivensss
and (iv) smdy of the canse-and-effect relationship
{Mazanec, 199%), {schifferl, 199%),

Studies carried out by the Vienna University
ol Economics and Business Administration have
led 10 the development of an intelligent system
based on newral networks to determine the lourisl
tvpe of a specific arsa. This system evaluates the
tourist tvpe and gives the statistics of eaclh Lype
evaluated withim the area under study (Mazanec,
1998) (Figure 4).
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3. O DESENVOLVIMENTO
DO DIAGTUR

Crdesenvelvimento do DTAGTUR Gei dividido
cin guatre ctapas, A primeira relere-ac 4 modelagem ¢
estiuturaciio dos bances de dados, A scgunda ctapa
diz respeito a implementagio da rede neural pary
determinagio do perfil do urista. A terceira ctapa
refere-se 8 delerminago ¢ estrumragio dos fatores de
nsco a serem considerados pelo sisteina, e, finalmen-
L2, aquarta etapa diz respeio b claboragho do sigema
que fornecers o diagndstico da drea cm questiio.
A sogiit serdo descrilas as qualm clapas.,

3.1 Maodelagem e Estruragio
dos Bancos de Dados

A basz de dades do DIAGTUR scra dispo-
ribilivada na Toternet wiilizando a forramenta ASP
CActive Server Paoes) g fim de fazer a lipacio cntre
o banco de dados ¢ a rede, pois o formato ITTML ¢
incompativel com banco de dades, sendo neces-
firio o usd de nma ferramenta inlermediaria

Para maniputar o5 dados pela Intemel. om
qualguer localizacio que tenha acesse o cla, estd
sendo usado o SQL (Siercnwred Query Lanauaee),
sendo pozsivel, comn cle, incluir, consultar, aiterar &
excluir o5 dados contidos na base de dados que
{ambén for construida ulihzamdo o SOL Server.

3.2 Implementacdoda Rede Neoral para
Determinag o do Perfil do Tarista

Nesle médulo, o sistema descreve o perdil dos
Huristas que visitan on visitarian a drea o andlise ¢
A segr detectard padides de comportaments ¢
priforincias do mris

Aqui, uma rede neural estd sendo utilizada
pard caracterizar o Jurisla, As enoadas da rede dizem
respeite a algunias carzcleristicas perais do local cm
cstudo, com base ¢m sew nventario turistica:

a) Adratrvos twristicos,

« Os recursos palurais: montanhas, planaltos e
planizics. costas ou litoral. terras insulares,
hidrografia, pintanos, quedas de dgua. fonte
hidromineral e/ou termal, parqucs ¢ rescryvas
de Nora e fanna, gmtas, cavemas. dreas oo
caga e pasca, ¢lc..

» ()5 recnrsos historico-culluraiz, monumenios,
sitios, instifuicdes culturais &¢ caludo. pesquiss
¢ Lzer (muoscys, bibliowecas), festas. comeamora-
Gous, gastrononia, anesanato. folclore. muisica,

3. THE DEVELOPMENT
OF DIAGTUR

The developient of DTAGTUR was divided
into Tour stages. The Orst relates 0 the modelling
and structuring of the database, The second siage
relales ta the implementation of the neasal a¢iwaork
to determing the fourist profile. The third stage
relates 1o the determination and stcturing of misk
factors o be considered by the system and finally,
the Tourth staie relates to the creation of (he svalem
which will suppiy the diagnesis of the area in
question, The four stages are deseribed in more
detail below.

3.1 Modelling and Structuring
of the Database

The DIAGTLUR dztahase will be available
on e Infernet, making use of the ASP (Acthve
Server Papes) ool 1o link the database o the
network. This intermediary ool is required since
the HTML format s incompalible with the data-
base.

inorder Lo manipulate the data on the Inernet
frem any lecation that has access to it. SOL
(Stractured Query Language) 15 used. This enables
nzors 10 include. consull, alicr and exclude the
data contmined 1o the database. which was aiso
constructed using the SCOL Sernver,

3.2 Implementation of the Neoral Network
io Determine the Towrise Profile

In this module, the syvstem describes the
profile of tourists thal visil or may visil the arca of
analysis and in the nexl, il will detect the tourisis”
belavicural standards and preforences,

A nevral network is being used heroe 1o
characicrise the tourist. The netwoerk’s initial
screens refer to some penera] charactenstics of
the location under study, based on its tourism
inveniory;

1} Tourism attractions:

« Matural resources: mountains, plains and
prairics, coasts, islands. rivers and lakes,
marshes, swaterfalls, mineral andior thermal
springs. parks. flora and fauna rescrves.
caves, lmoting and fishang arcas. ¢ic..

« Historica! and colturdd tOSources: modil-
ments. archaeological sites, cultural insiiu-
lioms Tor stugdy, esearch or leisure (moseuns.

o
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g, Leiras, compras, eie. Inclui tambem todos
o5 Fecursos e natéria do hospilalidade:

As roaliagdos tecnicas ¢ ceniifcas conlom-
porincas; exploragio de michio, exploragio
industrial. chras de arc ¢ (éoueas (usinas,
Barcagens). centras clientificos ¢ lecnolégicos
(200ldgicos. jurdins bolinicos), €lc .

O acontecimentos programados; congressos
£ comvongedes, [Rirns o exposicies. realizacdcs
diversas (desporlivas, anisticas, cullurais, so-
clals. pastrondmicas. clentificas), ¢le.

bi Squipuiientos € servigos lurislicos:

Oz mcios de hospedagam: estabelecimentos

hotcloiros (hotgis, mois, ponsadas. ponsoos,
acalmnpamentos). et

0= servigos do alimentagio: restancainies,
barcs. lanchonetes, casas de chad. confeitaria,
CorvemTias. gl

Os gnirclenimenios: argas de recreagdo o
instalagfes desporlivas {pargues. pragas,
clubes, pistas de esqui. estadios. antodro-
mes, miraiics, warinas), esiabelecimmentos
noturngs (hoates, casas de espeticules?,
Clneinas, watros, ole.:

Qutres equipamentos ¢ serviges Luristices:
operadoras ¢ agéncias de viagens, transporia-
doras lurislicas, postos de informacio, leca-
dora de imaveds. lacadora de veiculos, comdér-
cio turislico {lojas de arcsanalo o someenr),
ciasas de cimbio ¢ bancas, locais de comven-
chos o oxposighes, cnltos, representagcdes
diplomalicas, e,

) Tulra-estrubira de apo1o mristico;

Az informagies basicas do municipio.

O35 sistemas de ranspories: lerresires (rodo-
vias, ienminais. estagbes rodovianas ¢ ferm-
vifrias). aérecs (aeToportos & SCrvigos acrens),
hdroviarios (portos. estaches ¢ servigns -
vialg} ¢ maritimos. Inclul os equpameaetins do
Lransportes: carro, onibus, Lixi tem, navio,
aviio e ottros veiculos,

0z sistemas de comunicaghes. AZEncias pos-
tais ¢ telegraficas, postos telefonicos, ¢le.
Cutros sistemas; sancamenio, dpua, pds,
eloincidade. elc.:

O sistemas de scpuranga; delegacias de
policia. postos de polizia rodoviania, corpode
bombeiros, etc.

O copeipamento médico hospitalar: promie-
socorro, hospitais, clinicss, malcrmdades, sle.

L]

L]

-

libraties), [estivals, celchraions. gastronomy.
Tandicratss, folklore, mmsic, dance, Girs. shop-
pingcte Ttalso includes il hospitais-relaled
TLS0UITes:

Comemporany fechnical and scientific stud-
ies: nuneral and industrial exploration. worlss
el arl and lechnical works {faclories. dams).
scienlilic and technological contris {Zocs,
botanical pardens). erc.;

Programmed cvents: conpresses and conven-
lions. fairs and exhibitions. various ofher
eves (sporling. artistic, culivral social,
pastranomie. ssientific), cle.

by Tourism facilities and services:

Tvpes of hospitality: hotel establishments
{hoiels. melgl=. guest honses. camp sitcs).
el

Alimemary services: restaurants. bars. snock
bars, tca houses, confeclinners’, brewerics,
el

Entenainment: recreaton arcas and sporing
facilitics {parks, squarcs, clubs, ski runs, sla-
diuuns, sutedromes, look-oul points. marings)
mehl-life {mphi-clubs, show honses), cing-
mas, theatres, clc.;

Oiher reurism facilitics and sonvioes travel
agants and lour operalors, lounsl ransport
campanics, information centres, real estaie
dgonls, car renlal, tourisin cotmerce [handi-
crall ang souvenir sheps), loreign exchange
coniees and banks. convenlion and cyhikiioen
contres. religious scrvices, diplomalic repre-
senlation. etc.

¢} Tourist seppor! indfrastrocturs:
Basic inlormation abom the town;

Transport systems land (highways, lermi-
nals. bus ternninals and raibway gationsh, air
jairports and air scrvices). waler (parts.
terminals and river transpoit services) and
sea. Including al! means of trangport; car. bus.
taxi, train. ship, aeroplane and other vehicles:

Communization sysiemws: postal and icle-
praph oftices, welephone call centres, olc

Oiber sysiams: sewage. waler. gas. electnicity
Ble.:

Securily systema: police stations, highway
pettrol, [ire service, 2ic.:

Medical/hospital Tacilities: Accidenl and
Cmergency unils, hospitals, clinwcs. mater-
iy carg. cle
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d) Informagdes gerais. clima ¢ colonizagio.

As saidas da rede representardo o perfil do
turista, forncoendo a tipologia turistica corres-
pondente: noturno. praiano, serrano, desportive,
ecologico, de pesca. religinso, miwal, culto, melhor
idade, cstudantil. de repouso, de negdcio. de sande.
de aventura, reereativo, clentifico, de congresso.
histgriader. nautico, lacustre, flavial, pantanciro ¢
de s,

Cada um desses tipos possui uma descrigio
peculiar, sendo assim. o sistema informara um perfil
composto pelo tipo do turista, bem come as peculia-
ridades desse tipo, em termos de: dispenibilidade de
tempo turistico, di<ponibilidade de dinheiro,
profissdo, fase evolutiva, habitos de compra, sc
vidja com a familia, em goupo ou individualmenie,
se € um tutisla ikmerante ou se repete o desting
luristico. As Figuras 5, 6 ¢ 7 ilustram a interface
deste mddulo.

M ferramenta a ser usada para a implementacio
da rede neural é MATLAE da AdarhWorks.
MATLAB ¢ um ambisnte computacional de alta
performance para calenlo numérico e visnalizagio.
Ele engloba analise numérica, calculo de matrizes,
processamento de sinais € gralicos em wim ambicnote
ammigavel, onde s problemas e as solugdes sdo
EXPEssas da maneira como s30 escrias malcmatica-
mente, ou seja. sem a programagdo lradicional
{Math Works, 1994).

3.3 Anilise de Rizco de Investimentos
e Diagndstico

Aqui, o sistemna cruza gs informagoes sobre
0 imventine turistico da regido cm cstudo com o
perfi] do tunsta, a fim de verilicar guais o8 aspec-
tos do inventditio assistemn satisfatoriamente 3 de-
manda furistica e quais cstdo em situagio preciria.
Par exemplo, o vsudrio informa alguns parame-
tros, ais como guantidade de turistas em uma
estagdo cspecifica do ano, e verifica quais sdo os
efeilos dessa quantidade de pesscas na qualidade
da 4gua, servigos de comunicagiio, rede elétrica,
ete. Se o sistema informa que a quantidade de
turistas em cstudo estd acima da capacidade da
drea em questio, Mosira quais-sio 08 aspeclos ori-
ticos, ¢ lomece sugestdes sobre onde ¢ importante
inyestir,

CONCLUSAD

() presentc sistema estd sendo validado e
testado por aluncs ¢ professores do Curso de

dy General iformation: climate and colo-
nisation.

The network outputs will represent the tourist
profile, providing the corresponding tourist tvpol-
opv: noclurnal, beach, mouwntain, sports, ecological.
fishing, religiows, rueal, intellectual, senior citizen,
student, relaxation. busingss, health, advenhire,
recreation. scientific, congress, historian, nautical,
Lake, river, mgrshland and spa,

Each of thess (ypes has tls own specific
descriplion, thus being, (he svstemy will give a
profile made up of the tourist txpe, as well the
characteristics of this type in terins of: availability
of tourist tims, financial resources, profession,
cvolutionary phase, spending habits, whether
travelling wath family, as a group or individually,
whether an ilinerant toutisi or visiing & tourism
destination repeatedly. Figures 5. 6 and 7 illustrale
the module's interface.

The ool that will be vsed Lo implement the
neural network is MATLAB from AMathworks.
MATLAR is a high-petformance computer emiron-
ment for numerical calculation and visualisation,
It includes nurmerical gnalvsis, calculation of matri-
ces and processing of symbols and graphics in a
riendly enviromment, where problems and their
solutions are expressed in the way in which they are
normally wriiten mathematically, (hat is, without
the traditeenal programming (Math Works, 1594),

3.3 Analysis of Risk of Investmenis
and Diagnosis

Herg, the system cross-references the infor-
mation aboul the {purism invenlory of the topion
under study with the tourist profile, in order to venty
which aspects of the inventory will satisfactonby
assist the tewrism demand and which are in a
precanous situation. For example, the user pives
some parametecs such as the quantity of tourists
during a specific season of the vear, and checks
the effects of this quantity of people on the quality
of the water, communicalion services, clectrical
network, ete. IF the system informs that the guantiy
of tourists under study is greater than the capacity
ol the area in guestion, it shows what the entcal
aspects are and provides sugpestions aboul where
imvestment 15 important,

CONCLUSION

This svstem is being validated and tested by
studends and teachers of the Masters Course in

92
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Mhcstrado cm Turismo ¢ Holelaria da Universidade
ilo Vale do Iajad, Os wstes ¢ validagtes iém perado
novos clemenios para o iventario ¢ determunado
o5 relatorios que o gistema deve gerar.

Oz modules de audlise de risco ¢ diagnostico
ainda estfio em desenvolvimento, pois dependem
das alleragdes que ¢slie sendo foitas.

A receptividade do sistoma pela comunidade
de profissionais do turismo tem sido bastante satis-
fatdria. uma ver que bi cscasses de ferramentas
deste tipo no mersada.

Tourism and Hotel Management of the Universily
of Vale do Itajai. The tests and validations have
produced new elements for the imventory, and
have determined the reports that should be gener-
ated by Lhe svsiem.

The risk analysis and diagnosis modules are
slill being developed since they depend on the al-
icratlions that are being macde.

The system has been well-reccived by the
community of tonunsm professionals. This type of
teol cannat be casily found in the market.
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