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Caxerak: Busyenusainmja je 1mojbe KOMIyTepcke rpaduke Koje HCTpaxyje aHAJMTHYKE M KOMYHHKAIHjCKE
MOryhHOCTH BU3YEITHOT NPEACTaBbama. Busyenn3saimja ucTpaxyje MOryhiHOCTH CIMKa, CITMYHUX TPOIMMEH3HOHATHOM
CBETY, J1a ce KOPHCTE Kao MOJIEIH, TAKO JIa Ce aHaIn3a U KOMYHHKaIMja MOry moGosbIuaTi. Busyenusaruja 3aBucy of
HOBHX KOMIIyTePCKHX TEXHHKA aHAIM3E U U3JIarama I0/1aTaka, Kao ¥ Of IUXOBE NPELI3HOCTH, er3aKTHOCTH ¥ O0JIVKa
1ojaBJbUBamka. Busyenusanuja je HaydHWYKH ajaT, ajld 3aXTeBa YMETHOCT, MMardMHalWjy U WHTYMLHM]Y y TPUMEHH.
Busyenu3aiuja 3axteBa Kopuiheme HajHOBHjE U HajOOJbe KOMITjyTEpCKE TEXHOJIOTH]E.

KibyuHe peuu: Bu3yanusanuja, kKaprorpadcke KoMyHUKanuje

YBoa

Busyenuzanmja je mojbe KOMIJYTEPCKE TpaduKe KOje HCTPaxyje aHAIUTHUKE U
KOMYHHMKAIIMjcKke MOIyhHOCTH BU3YeHOT IIPE/ICTaBIbatba.

Busyenuzanuja uctpaxyje MOTYhHOCTH cinKa, CIIMYHMX TPOAWMEH3MOHAIHOM CBETY,
Jla ce KOpUCTe Kao Mojeid. Busyemmsanuja 3axteBa Kopumiheme HajHOBHjE M HajOoJbe
KOMIIjyTepcke TexHomorrje. OHa 3aBHCH O]l HOBHX KOMITjyTEPCKUX TEXHHKA aHallM3e, oopasne,
MaHHIyJalKje U U3JIarama MoAaTaka, Kao U O HBHXOBE NPELU3HOCTH, er3aKTHOCTH U O0JIHKA
0jaBJbUBaba. Busyenuzanyja je HayYHHYKU allaT, ajd 3aXTeBa YMETHOCT, MMardHaLHjy H
HUHTYHLH]Y Y TPUMCHH.

Mertone kaprorpagcke Busyeamnsanmje

Busyenmzanmja 3axTeBa KopHImIherme HajHOBHje M HAjOOJBE  KOMITyTepCKe
TEXHOJIOTH]E.

Ja 6u ce 06e30era HajOOJba BU3yeITHA TIPEICTaBa M He3aMEHJBHBA YJIOTa KapaTta y
BU3YEIM3AIMjH TEOMPOCTOPa HEOXOAHN Cy HOBH TpaHWUKH CHMOOIM KOju Om Tpebamo ma
omoryhe crenehe:

e  1100py YMTJBMBOCT cajpikaja KapTe Kpo3 moBehame eleMeHaTa, ald Tako Ja ce He

CMamH MPETJIHOCT KapTe 1 I'yCTHHA cHMOOIIa ¥ TpadMUKuX eJlieMeHaTa;

e TIIperyiemHOCT canpkaja  Kapre Kpo3 o0e3beheme jemHOCcTaBHOCTH — OONMKa,

KOHTPacHOCTH 00ja 1 Tpaduke, Kao 1 MOTYHHOCT Op30T youaBama capikaja U YiTama

Kapre;

e TayHOCT calpXaja KapTre Kpo3 obOe3deheme MOryhHOCTH ameKBaTHOT JIOLHpamba
o0jekaTa y mpoCcTopy U Meperhe BeJIIUHMHA (IUPEKTHO WITH HHAUPEKTHO );
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®  a/IeKBaTHA OYMIVICAHOCT KapTe y3 NPHMEHY CTaHAapAHHMX KapTorpadcKux 3HAKOBa
(cumbora, curHatypa) u 60ja y3 afeKBaTHY XHjepapXHjCKy OpraHU3aIyjy rpapuaKux
caapxaja;

®  33/I0BOJBCHE OCHOBHHX ECTETCKUX 3aXTeBa KPO3 XapMOHUYHOCT 00ja 1 00JIHKa;

e  MoryhHOCT yMHO)KaBama KapTe, ajld Tako aa Oyae obe30elhen agexksatan 6poj 6oja u

pactepa, TeKCTypa rpaduke U TyCTHHA NpUMEH-eHHX 3HakoBa. (Jbemeruh A.M.,

2001)

BusyenuzanmjoM mojaraka u rpaduke Ha eKpaHy padyHapa omoryhaBajy ce pasHu
o0nuIM MaHUMOyNalMje KapTorpadckuMm 0Oa3ama mojaraka M CliMkama. Busyenuzaija 0asa
roziaTaka Tpedaio Ou Ja ucryHH ciezehe 3axTese:

®  OHO IITO CE BUIM HAa MOHHUTOPY MOXKE Ce JJOOMTH W Ha U3JIa3HUM ypehajuma (Tutorep,
mITaMmnad. BUAeoOuM u Jip);
MoryhHocT Op3e poMeHe ClMKa U rpaduke;
MoryhHocT 3ymupama u roehama rpaguuknx caapxaja;
MOryhHOCT nprKa3uBama ucedaka y BULy "npo3opa’;
MOryhHOCT TpaHcnanyje 1o X 1y ocH;
MOT'YRHOCT TpaHCHanuje u3 jeIHe pasmepe y Ipyry;
MoryhHoCT peBol)ema mprkasza u3 jefHe kaprorpadcke mpojeKmje y Ipyry;
MOTYRHOCT Meperba Ty>KHHA 1 ITOBPIIKHA;
MoryhHocT HaBuranuje kpo3 kapre. (Mkonosuh, B., 2005)
Kaprorpadcka komuHuKamja Takohe je moOriIa HOBO 3HAUCHE y MH(POPMAIIHOHO]
epu. OHa yKJpydyje Kpeupame HOBHX HpOIyKara 3a MoOOJblIame e()UKACHOCTH IMPEeHOca
nH(popManmja u 60Jbe pasyMeBame Iporeca KOMyHHKanuja. MHore xapre 1 MHPOPMAILMOHH
KapTorpad)cKu TPOIYKTH AOOMjEHM W3 HHX JaHac MOTy OWTH y pasnuyuTo] (GopMu Of
TpaJUIHOHATHNX Ha marmpy. [lepuemimja JbyaACKOr MO3ra €IEKTPOHCKHX CIIMKA CAaCBUM j€
Jpyrauuja on oHuxX Ha marmpy. (Morita T., 1991)

HoBe TtexHomoruje omoryhaBajy WHTEpecaHTHE M HWHOBAaTOpPCKE Be3e u3Melhy
casHaBamka M KOMyHHKalja. Jlobap mpumep Tora je OrpOMHO IIOJbE BH3YyENU3ALMje.
Busyenuzanmja je 1osbe  KOMIjyTepcke rpaduke Koje HCTpaxyje aHAIMTHUYKY |
KOMYHHMKAIIM]CKy CHary BU3yeJIHE HHTepIIpeTanyje (pecTaBibamba).

[To PobuaCcOHy (1988) "Bu3yenHo npeacraBibamke mojjaTaka uMa 3a MiJb J1a UCTPaKu
eeKTHBHHje CIIOCOOHOCTH JbYICKOI BH3YEJIHOI CHCTEMa 3a MpENo3HaBame IMPOCTOPHUX
CTPYKTypa M 3aKOHUTOCTH. To Moke 00€30eUTH KIbY4 3a KPUTHUKE U CX3BATJHUBE NPHMEHE
Ho/IaTaKa Kao KOPUCHY MOCIIEHIY Y aHATM3HUPaby, MPOLIECHMA HITH JIOHETHM OJuUTyKama'.

Tejnop je BU3yenu3anujy Ha3Bao MOJEM KOMIIjYTEPCKe rpaduke Koje o0jenumyje U
AHAIIN3Y U KOMYHHKAIIW]y BU3YEHOT TPEICTaBIbabha.

Hekn ayropu cmarpajy na Busyenusandja yKJbydyjeé M aHAIMTHYKO-BU3YEIHY
MHCAOHY KOMITOHEHTY ¥ KOMYHHUKAI[IOHO-TIPE/ICTAaBIbauKy KOMIIOHEeHTY. OHH cyrepuily 1a je
KOMYHHKaII{ja IIOJKOMIIOHEHTa BU3YeJH3allyje.

Busyenuzanupja je HaydHMYKM anar, ajd 3axTeBa YMETHOCT, HMMaruHaiujy u
WHTYULM]y Yy TpuUMeHW. Busyemmszanmja 3axteBa Kopuinheme HajHOBHje U HajOOIBE
KOMIIjyTePCKE TEXHOJIOTH]E.
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I'paduxon 3. Mopea kaprorpadeku 3acnoBane pusyesnunsanuje (Pinker S., 1990)

Busyenmzanuja

»~BU3yenmzanuja je TpanchopmMaimja rnojaraka win uHpopmamja y ciauke. Ona
aHraxxyje NpUMapHU JbYACKH CEH30pHHM amapar (BU3HMjy), Ka0 M MPOLECOPCKY CHary
JbyJCKOT yMa. Pe3ynrar je jenHocraBaH n euKacaH Mearj 32 KOMYHHUKAIM]y KOMIUIEKCHUX
u ooumuuX nHpopMmanuja“ (Turner, 2008).

Y3 KOHTHHYHPaHH Pa3Boj JPYIITBA, IPOTOK CHPOBUX MOAATKa MOCTAo je cBe Behw.
Jlo HeaBHO, TEPMHH BH3yeIU3alHja 03HAYaBa0 je CaMoO U3TPallky BH3YCIHUX CIHKA Y YMY.
CaBpeMeHO 3Ha4YeHe OBOT TEPMHHA MOTJIO OW Ce O3HAYNTH BUINE KaO TpapUyIKé MpHKa3
HojlaTaka WM KoHIenarta. Tako aa je, oI YHyTpallle YMHE KOHCTPYKLHje, BU3yeIu3alija
rmocTana CHoJbHa PYKOTBOPHHA KOja IOJApKaBa JOHOIICHE OANyKa. JemHa on HajBehmx
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NPETHOCTH BH3YeNM3alldje MoJaTaka je caMa KOJMYMHA WHQOpMaIja Koje ce MOxe Op30
TYMa4HTH YKOJIUKO je 1o0po mpeacrasibena (Ware, C., 2004).

Busyenuzanuje umajy kibydHy W cranHo nosehaBajyhy ynory y KOTHUTHBHOM
cucteMy. Bwusyemnun npukasu o0e30jedyjy HajBUIIM IPOIyCHH OICEr IIPOTOKa
nHpopmanyja. Ctuue ce Bumie WHoOpManWja Kpo3 BU3Wjy HEro Kpo3 cBa Jpyra uyia
3ajenHo. Oxo 20 MunMjapau HeEypoHa y Mo3ry mnocBeh€HO je aHaJM3M BHU3YETHHX
nHpopManrja Kako O0u 06e30jeammn odpasar 3a yrBpduBame MEXaHU3Ma, KOJH je OCHOBHA
KOMIIOHEHTa y BeheM Jieny KOTHUTHMBHE aKTHBHOCTH. [1000JblIarbe KOTHUTHBHUX CHCTEMa
4ecTo 3HAuM 3aTesame chpere miMedy ocoba, pauyHapckux ajnara, Kao W JIPYTHX
mojenuHocTH. C jemHe cCTpaHe, IOCTOjH JBYICKH BU3YETHH CHCTEM, (IIeKCHOMIaH
mpeTpakuBad oOpasama, 3ajelHO ca aganTUBHIM MEXaHW3MOM omnyunBama. Ca apyre
cTpaHe cy MONHHM padyHapH U OrpOMHHU WH(OpMalMoHU pecypcu pauyHapa u World Wide
Web - a. HTepakTrBHE BH3yeiu3alyje cy cBe Belin uHTepdejcu u3mel)y oBe aBe crpaHe.
[MoGospimatbe OBHX HHTEpdejca MOry 3HayajHO Mo0oJbIIaTH Mep(OopMaHCe YKYITHOT
cucTeMa.

Omnuite NpeTHOCTH BU3YeETHU3aLHje Cy:

D Busyenuzanuja npysxa MOryhiHOCTH Ja ce cXBaTe OrpOMHE KOJMYHMHE MOaTaKa.

D Busyenusamuja omoryhaBa meprerniyjy eMEepreHTHUX OCOOMHA IMojaTaka, Koje
HHCy Omne panuje mpensubjeHe. [lepuenumjcku obpa3zall yecto Moxe aa Oyne OocHOBa 3a
HOBH yBHI.

D Busyenusanuja yecto omoryhasa fa npobiemMu y Be3U caMUX IIOJaTaka OAMax
MIOCTaHy OYMIJIeHH. Busyenmsanuja oOMYHO OTKpWBa, HE cCaMO CTBapHE IHojarke, Beh u
HauyMHE Ha KOjH C€ OHU NPUKYIUbajy. Busyenuszanuja Mote OMTH 01 HEMPOLEHUBOT 3HaYaja
Y KOHTPOJIN KBaJIUTETA.

I Bmsyenuzanuja onakmiaBa M pa3yMeBambe OJHOCA BEJIMKUX M MallUX
KapakTepUCTHKa TMojaTaka. To Moke OMTH MOceOHO BpedHO jep omoryhaBa mepLentmjy
MOJIeJIa MTOBE3HBakha JIOKATHUX KapaKTEePUCTHKA.

D Busyenusanunja omoryhasa opMupame XUIoTesa.
Heke mpenHocTH CTaTHYHUX BH3YEJIHUX IIpHKa3a, MOMONy ciuka, rpadUkoHa,
IjarpaMa FiId npTexa, ousie 6u:

0 Buzyenna cpeacTsa cy HajOOJba 32 IPUKA3UBAKE CTPYKTYPHHUX OIHOCA, KAO IITO
Cy Be3e u3Mel)y eHTUTEeTa MIIH IPyIie EHTUTETA.

0 3amany Koju yKIJbY4yjy JIOKanuje nHpopmanurja 60sbe ce mpeHoce KopuuhemeM
BU3YEITHUX CPEICTaBa.

D Busyenne nHpopmanuje ce reHeparno 0ospe mamte Hero BepbanHe. BaxHo je ma
BH3yenHe WH(OpMAaIMje MMajy CMHCIa Kako OM Morje OMTH YKJbY4eHE Yy KOTHHUTHBHHU
OKBHD.

D Busyenna cpeactBa cy Haj0o/ba 3a Tpyxame leraba W u3riena. M3Hoc
uHdopmanmja Koju ce MpuKaszyje BepOaJHUM CpelIcTBOM Tpeba na Oyne y Be3u ca
KOJIMYMHOM PAacCIIOJI0KHMBOI BpEMEHA 3a MPOyYaBame. bpojHe cTyanje moapkasajy uiaejy aa
Ce MPBO CXBaTajy OOJUIMM W YKyIIHE CTPYKType 00jeKTa, a OHJa pa3ymejy Aerabu. 300r
TOra, jeTHOCTABHM JIMHUJCKUA IPTEKH MOTYy OHTH HajepMKACHUjU 3a Op3e CKCIO3WIIUje
(Ware, C., 2004).

Kommjyrepcke aHMMaIMje 0TBApajy YUTaB HU3 HOBHX MOT'YRHOCTH 3a IPEHOMICHE
nHpopManyja.
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Kaprorpagcke komyHnnkanuje

VYrorpeba TepMHHAa KOMYHHKalMje TOCTajla je HIMPOKO NPUMEHEHa Yy CaBpeMEHOM
CBETY, MOCEOHO y CMHCIIy MACOBHMX KOMYHHMKaIMja U Jla OHO IITO ce Ha3uBa MH(opMaIujom
Mopa Jia ce mpeHocu Op30 W koHcraHTHO. Cama mo ceOM Kapra je Je0 KOMYHHKAI[MOHOT
cucrema. BehnHa KoMyHHUKallMOHNX TeOpHja OJHOCH ce Ha OApel)eH! acleKT CTBapHOCTH, WIIH
KapTorpadcKy KOHLENIMjy CTBApHOCTH, Kao u3Bopa Kaprorpadckux uHbopmanyja.
Kaprorpadcku nmoreHumjan MyaTUMEIN]CKIX cucteMa je Bemkd. Kapra moxe ourtn muio 6ase
MoJaTaka TUX HOBHX CHCTEMa ajld y MCTO BpeMe MO)Ke OMTH MHCTPYMEHT 3a OpraHH3aLHjy
uHpopMaLMja Koje TH cucteMu caapike. [lodeTHa Tauka KapTorpacKor KOMyHHKALHOHOT
mporeca je mojaTak Wi HHpopManmja, MPUKyIUEeHA U3 pa3MauTuX n3Bopa. Madopmarmje
KOje KOpPHCHHK J[o0Wja HE MOTy C€ Yy TMOTHYHOCTH WOAyIapaTd ca OPHUTHHAIHAM
nHpopManjaMa jep y KOMYHHKAIMOHOM IIPOIIECY HUCY YHOTPeOJhEHH CBH IoAaii Beh cy
KpO3 MpOLeC TeHepalu3alije W Kiacu(pHKaIlMje CBSICHH HAa ONTUMAJIHYy MEpy 3a KapTy
onpehene Hamene u pazmepe. (Mkonosuh B., 1997)

Kaprorpadcka reHepanmzaiija je METOI YOIINTaBama Cajpikaja KapTe YCIOBHHM
rpadMuKUM U3paKaBambeM KapaKTepuCTHKa o0jekara, I0jaBa M IIpoleca W HHXOBHX
y3ajaMHOCTH Y onpehjeHoM mpocTtopy. 3aatak U cMucao KapTorpadcke reHepainuzaiyje je 1a
pelln NHUTake M3paKkaBamba CyIITHHCKHUX, THIIMYHUX ¥ KapaKTEPUCTUYHUX OCOOHMHA IPOCTOpa
KapTHpama y CarJacHOCTH ca HAMEHOM KapTe.

KomyHukanuja je npouec pa3Mene nH(opMaruja mpeKo J0roBOpeHor cUcTeMa 3HaKOBa.
OOu4HO ce cacToju ox TpU AUMEH3Hje: caapxkaja, popme n musba. [Ipenoc nadopmanmja xao
Hajuemthu OONMK caBpeMeHe KOMYHHKAIFje, MOXKE CE OIBHjaTH Y MPOCTOPY (HEOIXOTHO je
MaKCHMAalTHO CMAamUTH BpeMe MOTpeOHO 3a mMpeHoc onpehene mHpOpMAaIMje) U y BpeMeHy.
INopyxke koje ce masby IIyTeM KOMYHHLHpPAma, MOTY UMaTH PasiM4UTe HAMEHE Y 3aBHCHOCTH
OJl THITIa KOPUCHHUKA KOjH KOMyHHITpajy. OHe ce KopucTe na HHPOPMHUITY, 00aBecTe, yIuTajy,
CTUMYJIUILTY, IOICTAKHY, HATOBOPE, YTUUY WIIH [a IPYKe 3Haba.

[Norenmmjan xapte 3a kopumheme oapeleH je crrocoOHOCTHMAa KOPHUCHUKA M FBHXOBHM
3HaKEM O TEMATHLM KapTHPaHOT cajpKaja, y3 YCIJOB Jla KOPHCHHUIIM KapTe W Kaprorpadu
rOBOpE UCTHM rpa(uyuKUM je3UKOM, OJIHOCHO J1a KOPUCTE MCTE BPCTE 3HAKOBA M CMMOO0JIa, TaKO
Jla MOTY Ha oAroBapajylin HauMH Ja KOMyHHIIHpajy. Kapra je cKopo jeauHH MPOHM3BOI KOjH
MO)KE MMaTH Belly KONMYMHY HM3J1a3HHMX O] YJIa3HMX MH(pOpMalyja, jep ce MHTEPIPEeTaljoM
canmpxaja KapTe JIOJa3d JIO Ca3Hama O y3ajaMHUM Be3ama, Mel)ycOOHOj YCIIOBJBCHOCTH U
TIOBE3aHOCTH €JIeMeHaTa onpeleHe mpocTopHe LeIrHe, a ITO Ce Ha OCHOBY aHaJIN3€ YJIa3HHUX
rojiataka He OM MOIJIO Ca3HATH MM 3aKJby4nTH. KapTa moBpaTHO MpOU3BOIH HH(POPMALHOHH
edekar Ha KOpPHCHHKA KapTe, TpaHCcGopMHuIIyhin KOPHCHUKOBO Ca3Hamke O CTBAPHOCTH, TAKO J1a
caM KOPUCHHK y CBOjOj CBECTH KpeHpa BHIIE JTUMEH3UOHAIHH MOJET CTBAPHOCTH Ha OCHOBY
Kojer je noxxussbaBa. (Mkonosuh, B., 2006)

Kopucennm mnprMajy wHpOpMaImje IIyTeM pa3IHIuTHX perenrtopa. PadyrHap ce
cHa0JeBa yJIa3HMM IIOJAllMMa y 3aBHCHOCTH Of BpcTe mporpama. On BpcTe HHCTPYKIHMje
nporpama 3a o0pajy U Npe3eHTalujy mojaraka 3aBuce usiazHu nojauu. C o03upoM na je
KapTa n3Bop nH(opMalMja Koje KOPUCHUK IPHUMa, OHJIA 110 MPETHOCTaBIH Mopa outu Moryhe
aHAIM3UPATH yJia3, TpaHCMHUCH]y (IIPEHOC) U TIpHjeM HH(OpMAaIHja ca KapTe, IOCMaTPaHO Kao
onpehenn komynukaponu cucteM. (Mkonosuh,B.,1997)

Kaprorpadcku 3Haim, ka0 MPOCTOPHO-BU3YEITHH TpadMUKH CICMEHTH, MPEACTaBIbajy
3Ha4yajaH Jeo wuHQopMarmoHor cucrema. Kaprorpadcku 3HaK M IEroB CHCTEM, Kao
crierpuyaH je3WK KapTre, IOJBPrHYT j€ ONIUTHM IpaBwinMa cemuonoruje. Cucrem
Kaprorpadckux 3HaKoBa J00Hja CBOj CMHCAao TeK Npu Kaprorpadckom mpukasy. Kao u y
TOBOPHOM jE3UKY U je3HK KapTe IoAJIete OMIITHM JIMHIBUCTHYKAM 3aKOHIMa. CBaKU 3HAK KOjH
NpEACTaB/ba HEKH O0jekar, IojaBy WM NpoLec UMa oipeljeHO 3Hayerwe, ajdd TeK HaKOH
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HMEHOBamba U JIOLMpama HacTaje KapTa. Jlouparme je mpar u3a Kora HacTaje KapTa a 3Haly Cy
camo rpaM4Ku U3pa3 JOK He OCTaHy eJIeMEHTH cajptaja kapre. O TOr MOMEHTa oYMy Ja
UCIYHhaBajy je3ndKy QyHKIH)jy. 3HalK Cy KOMyHHUKaTHBHH, Mel)y coOOM ce MOry MoBe3MBaTH
CIIMYHO CJIOBMMA y PeUH M pednMa y pedeHunu. Kapra nma rnpesHocT HaJl TPUPOJHKIM je3UKOM
jep je 3a oxmpeheny Bpcry nHpopManmja 3HaTHO jeHOCTaBHHMja M cBeoOyxBaTHHWja. [IpnmeHa
3HAKOBa J1aje KapTH YHUBEP3ATHOCT, jep je CXBaTJbHBa Y CBOM OCHOBHOM BHJTY M HE3aBHCHA Of1
MIMCAHOT je3uKa. 300T Tora ce KOPHCHHK KapTe MO)KE YMO3HATH M ca IOTIYHO HEIO3HaTHUM
TIPOCTOPOM ¥ U3BpIINTH ofpeleHa ncTpaxkuBama. (Mkonosuh,B.,2005)

IIponec kapTorpadcke KOMyHHKaLHje

KapTy Kkao CIMKOBHO-3HAKOBHM MOJEN PEaITHOCTH KapakTepulle Ca3HajHO-
KOMYHHKallMOHa (YHKIHMja 4YeMy JONPHUHOCH palHoHaiHa rpaduuka ¢opma, ONTHMAanTHa
H3PaXKajHOCT M CIIMKOBUTOCT. MH(pOpPMATHBHM Ccaipikaj KapTe y KOHTEKCTY jé CMHCAOHOT
ca3Hama O CBETy OKo Hac. Ibume ce moBehaBa oOuM ca3Hama O YMH-CHHIIAMAa O0jEKTHBHE
crBapHocTH. [loTpeba 3a WH(pOpManujaMa HHje caMO y Ca3HaWy 4YWI-CHUIIA U yBehaBamy
(donma akTHUKOT ca3Hama O CBETY KOjH HAac OKpYyxKyje, Beh u na Ou ce moumajyhu 3HadYeHma
CTEUCHUX YMFGEHUIIA, Pa3yMjera KOMIUIEKCHOCT NpHpose forah)aja u BUXoB yTHIaj Ha Oymyha
nemaBama (JoBaHoBuh, J., 2007). Kaprorpadcke KOMyHHKalyje Cy CIOXKEH IpOLEC KOjH
oOyxBara:

1. mporiec MpUKyIJbaka UCKYCTBEHUX YHE-CHUIA U (pakTorpadcke rpahe;

2. mporiec 00IMKOBama HHPOpManHja, y GYHKIUjH caaptaja KOju ce TpeCTaBibha Ha
KapTH, KOjH je puaroheH mpupoIu Mearja KojuMa ce capikaji IpeHoce;

3. mporec npeHoca HHpOMaIMja MyTeM pa3InIuTUX MEIHja;

4. mporiec npujemMa nHpOpMaIMja, yTHIaja U edexara Koji OHE OCTBAPY]Y.

IMocpenoBat ca3Hama, Kpo3 aJEKBaTHO CTPYKTyHMpaHy, Tpaduukd OOJIMKOBaHY
uH(pOpMalLjy, KOjOM CE CaolIlTaBajy OWTHA, CilOfeHa M pejeBaHTHAa o0eNexja MpeAcTaBiba
KoMIUIekcaH mpouec. Ilporec kaprorpadcke KOMyHHKaldje je CBeoOyXBaTaH IIpoLec
cuMOOIMYKO OOJMKOBAaHMX caap)kaja KojuM ce omoryhaBa mnonmame U Kopuheme
uHpopManMja ma OM ce CTEKII0 HOBO casHawme. OOpagomM HHGOPMATUBHOT CcajpiKaja
00jeKTHBHM3Mpa CE Cca3Hame, OJAHOCHO yoOnnuYaBa ce HJeja y CHMOOJMYKH IOCPEOBAHH
capiKaj, KOMyHHUKaTUBHY (opMy npmiiaroheHy HHHOPMaIMOHO-KOMYHUKATHBHUM TEXHUKaMa
(aHanorHu, IUTUTANHA OOJHWK). CBPCHCXOAHOCT HMH(OPMATHBHOI Ca3Hamba, aKTYeIHOCT,
KOHKPETHOCT W 00jeKTHBHOCT caapikKaja M CTPYKType HH(pOpMAaIja, Ka0 CMHCAOHE IfjenHe,
Koje ce nobujajy KopumhemeM KapTe y (yHKIHMOHATHO] Cy Be3u. MHTepmperanmja campxaja
KapTe Mopa Ce 3aCHHBAaTH HAa Ca3HAWmy JOCTYIHOM KOMYHHKAIWjH, Kpo3 Qakrorpadcko-
YUEB-CHIYKE ¥ BPEIHOCHO-HOpMATHBHE acrekte. daxrorpadcka u BpeHOCHA HHTEpIpeTanyja
IPEACTABJEEHOr Caipikaja KapTe yoOnM4aBa HEHY CYIITHHY M CMHCA0 y IIPOCTOPHO-
BPEMEHCKOM KOHTEKCTY ca3Hama. (JoBanosuh,J.,2007).

[ponec kaprorpadcke KOMyHHUKAIH]je MHTEPIUCIMILTIMHAPHOT je KapakTepa U 00yxBara
Hajpa3HOBPCHUje O0JIMKe pasMeHe uH(opMalja (MpoyuaBame caapkaja, oosmka, (opme,
HauMHA M CpPEJCTaBa CaolllTaBala Ca3Haka O O0jeKTHMa, [OjaBaMa U MPOIeCHMa
TEOMpPOCTOPa, UCIUTHBAKE CMHUCIA MOPYKAa, HAauyMHa M e()eKTa HUXOBOT MpHXBaTama). Y
3aBHCHOCTH O] CTEICHA Pa3Boja JPYIITBA M HAYMHA JKMBOTA JbYIH, Pa3IMKOBA0 Ce U MPOIIEC
KoMyHHUIHpaa. CaBpeMeHH pa3BOj KOMYHHKAIIMOHHX TEXHOJOTHja, OMHOCHO CpelCTaBa
MAacCOBHOT KOMYHHULIHParha YCIOBUO je HU3 Pa3IMYUTAX O0JIMKA W HAYMHA KOMYyHHIMpama. To
je oMoryhmro Op)Ky W WHTEH3MBHH]Y TPOIYKIH]Y U PENpoAyKImjy mHpopmMarmja. PazBojem
paduyHapCKUX MpEeXKE W BHPTYSNHOT KOMYHHIMPama, KOMYHHUKAIMja IIOCTajeé MHOTO
WHTEH3WBHUja U Op»ka. HampeTkoM Hayke M TEXHOJOTHje CpPe[CTBA KOMYHHIMPAma IIOCTajy
JIOCTYIIHHja IIHpeM KpyTy KopucHuka. [loBehamem Opoja ydecHuka moBehaBa ce mmpuHa u
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nporycHa Moh KOMyHHMKal[MOHMX KaHanma (moBehaBa ce konuuuHa uWH(poOpMaIMja Kojy
KOPHCHHMK MOXKE J]a TIPUMH).

VY mpoliecy KOMYHHKAIMje MYTEM KapTe HEOMXOIHO j& CEJICKIIHjOM, CBPCHCXOIHO
0JabpaHuX W TPE/ICTaBbeHNX 00jeKTa, MojaBa M Tpoleca ITyTeM 3HAKOBHHX M CHMOOJICKHX
CHCTEMa, TIOPYKY NPEBECTH Ca MaTepHjaIHOT Ha MEHTAIHU HUBO. ClI0XKEeHa CTBApHOCT U HCHU
aCIIeKTH PEIyKYjy Ce J0 CTelleHa CIMYHOCTH WIN ONUCKOCTH 3HAa4EHhy Y IPOIECY KOTHUTHBHE
penenmuje. [lpomec oOmukoBama ¥ pelenuje MOpyKa 3acHHBAa CE HA OpraHU30BaEby
nHpopManMja Kpo3 cucteMe cumbona. HaumHm Ha koju cy mH(oOpMaIije opraHn3oBaHE U
CaoIIITeHe, KOjU CUCTEMHU 3Hauyeha Cy KopHInheHH kao MH)OPMATHBHH CajpiKaj, 3aBUCE O
HaMeHe KapTe (0HHM onpel)yjy HauMHE U BPCTY OZBHjamba IMporeca KOMYHHKAIIH]e).

Kaprorpadcka koMyHHKamija je BeoMma CIIOKEHa W pasHoBpcHa. OHa TpencTaBiba
MHTEPAaKIHjy Koja ce OCTBapyje MyTeM 3HAKOBa, OJTHOCHO pPa3HUM BpCTaMa 3HAKOBA MOBE3aHHX
y cucteMe Kkoju omoryhaBajy KomyHHKaTHBHY (QyHKIHjy. OHa ce ocTBapyje Kpo3
yuBpihiinBamke OrpOMHOr Opoja YMHGEHHIIA, TOjMOBA U CAOIINTABAKA O PA3HUM OOjEKTHM,
TrojaBama M MpoLECUMa U O HUXOBUM CBOJCTBUMA, (O MHOTOOPOJHUM U CJIO)KEHUM OJHOCHMa
Mmely muma). Jbyau cy on naBHMHA CTBapaiu 3HaKOBE M CUMOOJIE, ¥ IbHXOBOM KOMOMHAIIN]OM
1o ozipel)eHnM MpaBHIMMa, U3paKaBaIU Cy ca3Hamba O CPEIMHH KOja UX OKpytyje. 3HAKOBH CY
CpelcTBa KOMYHHKaIMje Koja TpeHoce uH(opMamuje (MOTy JeloBaTH IIOCPEIHO H
HerocpenHo). 3axBasbyjyhu m3rpaljleHoM cucTeMy 3HaKoBa, Moryhie je He caMoO TMpeHEeTH
BJIACTHTA 3HaMa, NCKYCTBA M UJIej€ HEMOCPEIHO MPUCYTHUM YUECHHUIMMa KOMYHHUKAIMje HETro
U CaBJIaJJaTH POCTOPHO-BPEMEHCKE YIaJbEHOCTH.

Bpcre kapTorpa)ckux KOMyHHUKAIMja

Ca HarmuM ® Op3WM pa3BoOjeM padyHapa, CKIAJUINTEHE, YyBame, MPOIECHPABE U
oOHaBJpame Imojataka W mH(popManmja cBe je O6osbe, Behe m m3pateHuje, Tako Ja Cy aHac
padyHapH TocTajly He3a00MIa3HH 110 HH(OPMAIIMOHOT ¥ KOMYHHKAI[OHOT NIPOIIeca, & CaMUM
THM U KapTorpa)ckor KOMYHHKAI[HOHOT Mpoleca. 3aT0 ce MOpa TOBOPHTH O JUTUTAIHOM
(eMeKTPOHCKOM) M aHaJOTHOM (TPaJMIMOHAIHOM) HAa4YWHY KapTOrpa)cKOr KOMYHHIIMpama.
JururanHo kaprupame OaBM ce Kaprama W TOBE3aHUM KapTorpa)CKuM MpOAYKTHMa 3a
yrnotpedy Ha eNEeKTPOHCKUM MeaujuMa. TakBU NPOAYKAaTH Cy €NEKTPOHCKU aTjiacH |
JMTUTaIHE KapTe. ExexTpoHcku kaprorpad)cku CHCTEME Cy CHCTEMH 3a pa3Boj, yHanpehupambe,
JUCTprOyIMjy ¥ KopHmheme elNeKTPOHCKHX Kapata. JJururaiHu kapTorpad)CKu CHCTEMH Cy
ocHoBa Oynyhe kaprorpaduje, koja he HyauTH HOBe M3a30Be M MoryhHOCTH 32 KapTorpade u
kopucHuke. (Uxonosuh, B., 1997)

C 003upoM Ha HAYHMH HA KOjH CE M3BOAN KOMYHHITHPAHE, OJHOCHO Ha CMEPOBE KpPEeTama
nH(OpMaIHja, MOCTOje TPH OCHOBHA BHIA KapTOrpadCKMX KOMYHHKAIWjA: MPE3CHTATHBHO
(jemHOCMjepHO, TMACHUBHO), WHTEPAKTHBHO (JBOCMjEPHO) M AHAIUTHUYKO (XHUIIEPAKTHBHO)
(Dodge, M.,McDerby,M., Turner,M. 2008).

IlpeseHTaTUBHO  KapTOrpad)ck0  KOMYHHMIMpAamke HMMa  OUIMKE  KIACHYHUX
kaprorpadckux KomyHukanuja. Kaprorpad je y NOTIYHO JOMHHAHTHOM IIOJIOXKajy
KOMYHHKaIMOHOr mporeca. OH BpIIM M300p CajpXaja, HAaUMH HErOBOT IPE3CHTOBAmba, OMpa
TeMe W CTWIOBe M ojpelyje BeanuumHy M (opMar Kapre, Kako Yy aHaJIOTHOM Tako W y
JUruTaHoM oOnky. Kaprorpad je cy0jekar KOMyHHKAIlMOHOT MpoIeca, JIOK je KOPHUCHHUK
KapTe y IMacHMBHOM PENpOIYKTUBHOM Monoxajy. KopucHuk mMa camo moryhHOCT mpucryna
KapTama 0e3 WKakBMX goAaTHUX ¢yHkuuja. Ty cy npucyTHe Trpaduyke Ipe3eHTalyje
TEMaTCKUX KapaTa W TpauKoHa KOjU TIPUKA3yjy MOAaTKe Y CKIagy ca IPOCTOPHUM
KoopauHaTama. [lokasamy Cy ce pelaTHBHO JIaKH 3a Kpewpame. HampenHe reHepanmje
TpauUKuX Tpe3eHTanmja (Web-cajToBH) Uy ajbe O] CaMO CTAaTUYHE CIHMKE T€ Ce KOPHCTH
aHMMandja WHTEepakTHMBHUX 2]l momaraka, kao W motmyHe 3J] ciojeBure mMHGMOpMAIHje
pocTopa.
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WHTepakTuBHO  KapTorpad)cko  KOMYHHIMPam€ JI03BOJbaBa KOPHUCHULIMMA  Ja
MaHMITYJIMIIy CEeTOBUMA mojaraka. KopucHMuUKa KapTa IpelcTaBjba CreHU(QUYHY CEeNeKLH]y
nojaraka, Koje je karorpad mpumnpemuo Hu oOpaauo. IbuxoBe wMehycobHe Bese cy
nHTepakTHBHE. [Iponecupame ce CrpoBoIM Ha TakaB HAuMH Jia ce mTo je Moryhe Bumie yhe y
CYIITHHY MPOCTOPHE ANCTpUOYIMje M pa3MjellTaja eJeMeHara, lbUXOBHX MeljycOOHHX Be3a U
onnoca. 1 y oBom 00Ky Kaprorpad je y JOMHHAHTHHU]EM I0JI0XkKajy Y OJJHOCY Ha KOPHCHHUKA
kapte. KopucHuk je oxe y moryhiHocTH ma ce kpehe Kpo3 MpocTop W Ja aHMMHpA IPUKa3
BPEMEHCKH OpHjeHTHCaHNX HH(pOopMaIyja (MOXKe 1a PaBH jeHOCTABHE HHTEPAKTHBHE 3aXTEBE
3a onpehene momatke). Haj3HawyajHWMjH CeTMEHT OBOT' TWIIAa KOMYHHIIMpama CY BU3YCITHH
uHTepdejcH OI3ajHApaHu 3a MpHCTyn uHpopmarmjama. OMoryhaBa ce KOpHCHHIIMMA J1a ce
Kkpelly Kpo3 ciokeHe MpocTopHe HHGpOpMaNWje y IMby JOIHpamka H IPey3uMame
peleBaHTHUX TOJCKynoBa HWH(popMmanuja. [logpkaHu KOPUCHUYKH 3aXTEBU YKIbYUYjy
NpeTpaKUBambe, YBH y CBaKy €Tally MPeTpaKHBatbha U XPOHOJIOTH]Y MPHjaBIbUBAbA.

VY aHaIMTHYKUM KapTorpadcKOM KOMYHHIMpamy HCKOpUIINeH je IeoKynaH
TIOTEHIUjall JIUTHTAIHOT OKpytema. OMoryheHa je ToTajaHa MaHUIyJalMja caapkajeM Kapara
o]l cTpaHe KoprcHuKa. CKyIIOBU IMOaTaka MOTy ce KOMOWHOBATH Ha Hajpa3INuHTHje HAYMHE
TaKO J1a KOPUCHUK HHUje BUIIIC OTPaHIYCH TEMATHKOM KOjy je kapTorpad onadpao. Kopuchuk je
cBe Ommke mosnotajy cyOjeKTa KOMyHHKamuoHor mporeca. OH Moxe jaa u3aBaja onpeheHu
caapxaj, neMHHIIe HAYHMH HBHEerOBOI MaHU(ECTOBamba, 1a caM Oupa CTHIOBE M TEMATHKY, Ia
BpLIM KaJuOpalyjy mapamerapa INpukasa, Ja Oupa pa3mep, cuMOojie M JojaTHe rpaduyke
campxaje. Y OBOj BPCTH KOMYHHIIMpama IPHCYTHO je TOTIIYHO BH3YENHO OTKpuhe u
MOJeTIOBake CTpykTypa. OBHM CHCTeMH KOMYHHKAIlMje KOMOWHY]Y BH3YCIHH YBHI
caommTaBama TIpadUUYKUX Npe3eHTaldja ca CrocobHomhy Ja ce MOXKE MAaHHITYJIMCATH
caap)KajeM KapaTa Ha eKpaHy W JohM /0 OAroBopa Ha NHTame ,uTa” | ,3amro’. Pa3mika
m3mel)y oaroropa Ha THHTame ,,ITa* W ,3aMTO” YKJby4dyje BHCOKO WHTEPAKTUBHH DPag U
CrIocOOHOCT J]a ce CHMYJHpa IpoMeHa W oMOoryhr MOTIyHa KOHTpoja ycioBa. VHTepakmuja
oMoryhaBa KOPHCHHUKY J]a TUPEKTHO KOHTPOJIHIIIE MPUKA3 ITOJaTaKa.

Benuku je 3Hauaj MHGOPMAIIMOHOT CBOjCTBA Kapte. MHTeprpeTamjoM caapikaja Kapre,
Kpo3 HeHy (akTorpa)cko-UMeHUUKY W BPEIHOCHO-HOPMATHBHY IMMEH3Hjy, AOJa3d 10
n3pakaja mweHa MHpopMaTHBHA U enykaTuBHA QyHKIMja. Kapra, kao nHpopMamoHu KaHai,
MPE/ICTaBIba CPENCTBO (DMKCHpara, MpeHoca M Ipenaje uHpOopMalyja, OIHOCHO I00Wjara
HOBHUX Ca3Harmba O MPOCTOPHHM M BPEMEHCKHM 3aKOHOMEPHOCTHMA. 3Hayaj KapTe orjesa ce y
o0e30jehuBamy MHPOPMATHIHOCTH, TaKO Ja OHa Tpeba J1a 3310BOJbM HAYUHY BEPOJIOCTOJHOCT,
NPOCTOPHY U CaJpiKajHy LEJIOBUTOCT, ACTAJLHOCT W ONTHMANHY NpuMeHy. [IpH BH3yenHO]
aHaJM3M OWTHO je MOINTOBATH TPaJHIMOHAIHH, ald U KapaKTePHCTHYHH CABPEMEHN HA4YUH
kaprorpaducama. ,Kapra je rpaduuko-BH3yemHH MOIEN IIpocTopa, a Kaprorpadcka
KOMYyHHKaIyja je rpaduako-Bu3yenta komyHukanuja" (JKuskosuh,/.,2007).

Kapra kao CpencTBo wH3pakaBama, W3BOp U CPEICTBO INpeHoca M Kopuihiema
unpopmanja omoryhaBa Ja ce CaolINTe HAJPA3IMUUTHjU M HAJCIOKEHUJH CaIpiKaju.
Wudopmarmje koje ce npe3eHTyjy ca KapTe 0 MHOTHUM CaJpikajuMa JIakiie, HOTIyHHje U Opike
ce M3paxkaBajy M HWHTEPIIPETUpajy, HEMOCpEeHU]e M jacHUje MCTHYy CYIUTHHY U CBOjCTBa
NPENCTaB/beHOr caprkaja. Ha Taj HauuH caapkaju ca KapTe ce JIakKile ycBajajy, 0oibe ce
youaBajy 3aKOHHTOCTH M yBHDajy Mel)ycoOHM ofHOCH, OJJHOCHO 3Hama I0CTajy TpajHUja U
TIPUMEHbUBH]a.

Kaprorpadcka koMmyHHKalja ocTBapyje ce pa3MeHOM HHQopmaiyja (mojaraka,
TIOpyKa) TOCPEICTBOM MEZMja Y MPOCTOPHO, BPEMEHCKH M CajpKajHO-TeMaTcku onpelheHom
KOHTEKCTy, ca oapeheHum edekrrma. 3Hawyaj Kaprorpacke KOMYHHKAIHjEe y TEPHOILY
JOMHHAIHje eEKTPOHCKUX MeJlHja carjieiaBa ce Kpo3 (pyHKIHMOHATHO-CTPYKTYpPaIHE acIeKTe.
Ilyrem xaprorpadcke KOMyHHKalHje OCTBapyjy ce JIBa BaKHa AacleKTa IpYIITBCHE
KOMYHHKAILMOHE IpaKce:
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[peHoc uHbOpMaIHja Kpo3 MPOCTOP - Ca3HAKa O CAAPKajy Ha pelialldju: OBIC M Ha
JPYroM MECTy; IPEHOC MH(pOpMAaIFja Kpo3 BpeMe - ca3Hama O CapiKajy Ha pealiju: HEeKas,
can u yoyyhe.

Buzyeausanuja u kaprorpadgcka KOMyHUKAIHja

OnpxaBameM OOjeKTUBHOCTH M TMPUAPKABAKBEM KapTorpacKux KOHBEHIIH]a,
KapTorpagcka nopyka mote 1a Oyne egukacHo npeHeceHa. [loOoplaHe TEXHUKE U AU3ajHA
KapTHpama, W yTBphUBame ONTUMAIHHX BEeIMYMHA 32 Cpa3MepHe cUMOOoIe, JOBOIH IO
e(uKacHUjer KOMYHHIMpama ca KOPUCHHKOM KapTe. Harmacak ce cBe BHIIe CTaBba Ha
KOMYHUKAITMOHM MOJeN KapTe ca KOHIenToM Bm3yenmsanuje. Ilocroju Bemmku Opoj
pa3nuuauTHX AepUHUIMja U IT0jMOBA KOjH C€ KOPUCTE 3a OBAj KOHIIENT, CBAKH Ca HE3HATHO
Pa3IMIUNTUM HI/IjchaMa Y 3HAYCHY, a1 C€ OHU T'CHEPAJIHO OJHOCE HAa CIIMYHC aKTUBHOCTHU Y
IJbY NPOCTOPHE aHAIIU3e MojaTtaka u oapeheHor crerneHa pazyMeBama.

[ToGoJspilane TEXHUWKE | M33ajHM KapTUpama, M YyTBphHBame ONTUMAaIHUX
BEJIMYMHA 33 cpa3MepHe cuMOoJie, TOBOIH 10 e(pUKACHHU]Er KOMYHHIIMPaha ca KOPUCHUKOM
kapre. Harnacak ce cBe BuIIe cTaBJba Ha KOMYHHKAI[MOHH MOJEJT KapTe ca KOHIENTOM
BU3yeIH3aIHje.

['eoBu3yenu3anmja ce 3acCHUBA Ha YTBPY)CHUM MPUHLUIUMA IPOU3BOAKE Kapara U
nsraena expana. To je y cTBapu cTBapame W KOpHIINeme BH3YETHHX IIpe[CcTaBa Kako Ou
OHE OJIaKIAlle Pa3MHUILbaKA, Pa3yMEBalkEe M KOHCTPYKLH]Yy Ca3HaWma O IPYLITBEHHUM H
(U3MUKIM OKpYKEHHMa, a CBe TO ca reorpadckor acrekra. OHa je U MMoJbe UCTPaKUBAha
KOja MHTETPHILE NPUCTYIIC U3 BU3yeIH3alrje COPUCTHIMPAaHUX padyHapa, aHaJIu3e CIHUKE,
KapTorpaduje, HHPOpMAIIMOHEe BH3YEIM3alMje, NCTPAKUBAYKHX aHAJIHM3a I0JaTaka, Kao H
I'MC - a. thena ymyra je ma pas3BHje TeopHje, MOJeNe, METOIE M ajaTe 3a BH3yellHa
UCTPaXUBAmkhe, aHAIM3e, CHHTE3E M IPE3CHTALMjy TI'eONpPOCTOPHUX Nojaraka. JlaHamrma
reorpadcka BU3yeIH3annja jeé MHOTO BHUIIE O]l KOHBCHIIMOHAIHOT Au3ajHa kKapara. OHa ce
pa3BHja y IpUMemeHy 00JIacT aKTHBHOCTH KOja Ha OCHOBY OTPOMHOT pecypca reorpadckux
mojiaTaka Tpeda J1a 3a0BOJbH BEOMa IIUPOK CIIEKTap HAyYHUX M COIHjAIHUX MOTpeda, Kao
U 00JIaCTH UCTpPaXWBama KOje pa3BUjajy HOBE BHU3YEJIHE METOJC U CPEACTBA Kako OH ce
onakmana 0oJba MHTEpaKIMjy KOPUCHHKA ca TaKBUM Iojanuma. ['eoBusyenusanuja pa3smja
U TIPOIIMpYje OBE KOHLeNaTe y OpojHe HOBE W MHOBATHBHHUje HaunmHe. [locMaTpaHo y Tom
KOHTEKCTY, IIOCTOje YeTHpU TJIaBHE CBpXe reorpadcke BU3yeNU3allije: HCTPAKUBAME,
CHHTE3a, IPE3CHTALM]ja U aHAJIH3a.

On cylITHHCKOT 3Havaja 3a e(UKACHY reoBH3YEIM3allUjy je pasyMeBambe HaunHa
KaKo JbYIICKO Ca3Hambe NoXuBjbaBa kopuitere ['MC - a, OZHOCHO KaKko JbyJH MHCIE O
NPOCTOPY M BpPEMEHY, M KaKO IPOCTOPHO OKpyKelme Mote OUTH 00Jbe 3aCTYIIBCHO
KopumhemeM KOMIIjyTepa i JUTUTATHHUX IT01aTaKa.

OBM LWBEBH ITIpeBasmiia3e YMTAaB CIEKTap Pa3IMYMTUX aIUIMKaldja 3ajaTaka a
CIIPOBOZE C€ O CTpaHEe KOPHCHUKA PA3IMYUTE CTPYYHOCTH, KOjH OIET JKelle Pa3iIHduTe
crernieHe uHTepakuuje ca oapehenum noxamuma (Longley, P., 2005).

I'eorpadcka Bu3yenu3aimja ce OJHOCH Ha Ipoleca o0paje mojaaraka M TEXHHUKE
MpUKa3MBama, Kao INTO TO 4YHMHE Kaprorpadwuja, reorpadcke uHPOPMAIMOHE HAYKe,
BUPTYEJIHE PEaTHOCTH M KOMIIjyTepCcKe Hay4yHe Bu3yenuzanuje. theH usriex noBoau 110
CHa)XHHX MPOMEHA Y MHOTMM O0JacTUMa, Kao IITO Cy OONAcTH HMCTPaKHBama IMOJATKa,
noHocehu conmjante oyke U pasymeBambe (DyHKIIMOHHUCamha MHOTHX CTBapH.

Busyenuzanuja WMCKOpWINTaBa CHAary JbYJCKHX IIEPLENTHBHUX CIIOCOOHOCTH.
Jbyncky MO3aK MMa HMMIIPECHBAH KallaUTET 3a pa3yMeBame M acUMWIALH]y TpaduuKu
MpeaCcTaBlbeHuX wuH(popMarnmja. AJaTh 3a BH3yelIm3andjy o0e30yjehyjy cpenctBa 3a
¢unTpupame W UCTpaxyjy Op3opactyhe KONMYMHE NPOCTOPHHUX IMOJAaTaKa, IMPHUKA3Yjy
[0jaBe KOje MOTy OWTH BHIJBHBE IIPH j€THO] PE30IYIHjY, a KOje UCTO TaKO MOTY OCTaTH
CKpHBEHE IIpU APYTHM pe3onyiijama. OHa HyI MpOMEHe Y IepCIeKTHBH TOCMaTpamba Koje
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omoryhaBajy cBeoOyxBaTaH IIOIJVIel Ha CJIOf€eHE IPOCTOPHE OJHOCE M MOJACTHYY
pasMHILBaka O OJHOCHMMa wu3Melhy BHIIe TNPOMEHJbMBHX HHpopManuja. ['paduuxe
IpeJIcTaBe Koje Cy Y LEHTPY Ipolieca BU3yeIu3alyje CTUMYIIUIIE BU3YeIHa Pa3MHUIILbamba.

TpenyTtHe BuU3yenm3anMoHE TexXHOJOTHje 00e30jehyjy KoMIuleTaH acopTUMaH
XapiBepa M TEXHHKa, OJ] CTaTWYKH JBOJMMEH3HOHAJIHUX JO HWHTEPAaKTHBHUX
TPOJMUMEH3UOHAIHY U YETBOPOJMMEH3HOHHX CJIHMKa KOje Ce IPOjeKTyjy Ha MOHHTOpPY, H
oMoryhaBajy KOPUCHUKY Jja FbUMa YIpaBJba.

Kapre u Bu3yenusanuja

Kapte cy cBuma mobpo mo3Hare. OHe MOry OWTH IBOJMMEH3MOHATIHE MIIH
OrpaHUYC€HO TPOAMMCEH3UOHATHE, CTATUYHC WM AUHAMHUYHE, U 06I/I‘IHO Cy mTaMIlaH€ Ha
nanupy Win He HEKOM JPYroM MeJHjy ca J0cTa UCTUX 0coOMHa Kao nanup. Busyenuzanmja
ce OJTHOCH Ha LIMPH KOHIIETIT, KOjH j€ YIJIaBHOM NOBE3aH ca ClIMKama, HApOuUTO TUHAMHYHA
BU3yeNu3alMja, HCKpeHpaHa Ha CaBPEeMEHHMM padyHapuMa. [loBe3nBame KOHIIETIH]e
BU3yeNu3allMje Ha BPCTy MeIHja KOjU Cce KOpHCTe Yy KOMYHHKanuju omoryhasa
paclio3HaBame pas3iiika Ha TpaKTHYHOM HHBOY, a IIMpe pa3sMmarpame Tpebano Ou Ha
cBeoOyxBaTaH HA4WH Pa3sMOTPHUTH M KapTe W KOMIJyTepCKe CIIMKE, TaKo Ja OHU OyIy AWO
cucteMa Koju ce Takolje ocmama Ha JApyre TEXHOJIOTHje Be3aHe 3a BH3YeNIH3alujy
reorpa)CKUX KapakTepucTHka u jporahaja. Yeaxasajyhu oBa oOuiexja, BU3yenausaiuja ce
JOIII OTHOCH W HA JBa BayKHA CBOjCTBA KapTorpadcke koMmyHuKamyje. [IpBa kapakTepucTika
je mpuka3 obuma (0HOCa M Pe30idyIHje), Koja OMeT yKa3yje Ha TEXHHYKAa OTPaHHYCHA U
MOTryhHOCTH eNeKTPOHCKHX JHCIUIeja, Ol ITaMeTHHX MOOWIHMX Tenepona mo JILIJ]
mpojexTopa. BernunHaa 1 pe3onymuja OBHX €KpaHa je YecTO OrpaHHuYeHa, Te ce Ty UCTHYE
HEOMMXOAHOCT Kopuithema KOPHUCHUYKH KOHTpOJIMCaHE (YHKIje 3yMHpama 3a MPOMEHY
(hokyca Ha eKkpaHy, OZHOCHO 3a NPOMEHY BelIWYeHE 3axBaTa Koju he OMTH MpuKa3aH Ha
ekpany (mucmiejy). Jpyra cBojcTBa, ONMUIUBMBOCT M TEMIIOPATHOCT BH3YCIH3aLHUje, CY
yecTo KpaTkoTpajHe. 1lITo je y jemHOM TpeHy Ha expaHy, Beh y IpyroM TpeHy Mote HecTaTH,
a Bpaharbe Ha IPETXOIHU MTPUKa3 MOXKe OUTH HeMoryhe Hiin BeoMa TelIKo.

CBe KkapTe KoOje C€ KOpPHUCTE YKJbY4Yyjy BHU3yelH3alWjy WIH Kaprorpadcky
penpesentanyjy. Kopumrheme kapara Bapupa y OJHOCY Ha HEH OIHOC IpEMa jaBHUM H
NpUBAaTHUM cdepama, JbYJICKUM HHTEpaKLHjaMa ca Kaprama, U y OJHOCY Ha TO Ha KOjH
HauWH Ce KapTa KOPHUCTH 3a MPE3eHTAlM]y WM UCTpaxuBama. OBH acleKTH Kaprorpadcke
perpe3eHTalje He Tpeba caMo Ja KOHTEKCTyalnsyjy reorpad)cke 3acTyIUbEHOCTH, Beh
Tpebajy ma Oymy ykibydeHH Mely ¢akrope y3etm y 003up NPHINKOM IpHIIPEME U
peanmu3anuje kapara i Busyenmzanyje. (Harvey, F., 2008)

MoryhHocTH KOje HyZe caBpeMeHH XapaBepy U coPpTBEpH IIPOMEHHUIIE CYy HAyYHE U
JpYIITBeHe NoTpede 3a reorpad)CckuM MojalyMa, a caMuM THM U reorpadceke kaprte. Hosu
OUTHTAHA MEIUMjHU HEe J03BOJhAaBAajy caMO IMHAMHYKE Ipe3eHTaluje, Beh n MHTepakuuje
MHOIITBA KOpHCHHKAa. KOpHCHHMIM OYeKyjy OAMax W y pEaJHOM BPEMEHY IPHUCTYI
nojanumMa, Koju oOwilyjy y MHOTHM CeKTopuMa reorHpopmaiujoHor cujera. CaBpemeHe
padyHapCKe TEXHOJIOTHje MyTEeM BHU3yeJM3alldje MOTY Ja OJaKIlajy Mpolec ,,UdmbCHa
moJlaTaka BUIJBMBUM™ Y PEATHOM BPEMCHY Y IIMJbY jayarba 3Harba.

Pa3Boj HayuHMX BH3yeiM3allija CTUMYJIHNCAO jeé OCHOBHE MOJENe pa3Boja mporeca
u3paje Kapara Ha 0a3W Hay4YHUX BH3yeJIM3allMja, YKIbY4yjyhu Ty M KOMyHHKaIMjy Kao
rmaBHy (GYHKIMjy Kapre. Hampepak y ApyruM JUCHUITIMHAMa JIOBEO je 0 TOra Ja ce
BHU3yenu3anyja ofjammaBa Kao crenuuyaH HAuYuH Ha OCHOBY KOjer CaBpeMEHE
KOMIIjYTEPCKEe TEXHOJNIOTHje MOTY Ja OJIaKIIajy Npolec Ydbermha Hedera BHIJBHBUM Y
peasHOM BpeMeHy. To omoryhaBa na ce BU3yenu3alMja KOPHCTH 3a IPE3CHTALH]y H
HUCTpakuBama. [Ipe3eHTamnuja ce ykiamna U y TpagulHOHaTHE objacTu Kaprorpaduje, Taje
KapTorpad paau ca II03HATUM T'€ONPOCTOPHUM IIOJaliMa ¥ CTBapa KOMyHHKaTHBHE KapTe.
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OBe KapTe 4YecTo Cy CTBOpeHe 3a BHIeHameHcko kopuiiheme. (Kraak, M., Brown, A.,
2001)

Busyeanzanuja u F'MC

I'eorpadcke napopmarmje Mory ce eUKacHO MPESHOCUTH KOPHCHUIIMMA ITOMONY
KapTorpadckux Mojena. ['eorpadckun MHPOPMAITMOHU CHCTEMH Cy CTBOpEHH na oOpahyjy,
aHAIM3Mpajy W TpHKasyjy reorpadceke mapopmammje. [MIC nHampenyje, mro ce ornena y
HaIpeI0Bamby on JBEIMMEH3UOHIHOT 10 TPOJUMEH3UOHATHOT I
YEeTBOPOJUMEH3MOHAIHOT, Ka0 M OJl CTaTHYHOI Ka JWMHAMUYHOM. Tume cy reorpagcke
nH(pOpPMAMOHE HAyKe IIOCTale WHTETPHUCAHH IO TeOopHje WH(POPMAIMOHHX CHCTEMA.
Kaprorpaduja nmMa Beoma BaxxHy yjory y reorpad)ckum nH(OpMalMOHUM Haykama jep ce
Kaprorpad)cku MOZEIM MoJaTaka KOPUCTE 3a CKIAAUINTECHE U YIPaBJbatbe reorpad)cKuM
undopmanmjama. IlpuHnunu kaprorpadckux TeHepaiu3aluja Cy OCHOBa BHIIECTPYKHX
onHoca npoctopHux 6aza nogaraka y ['MC - y. Kaprorpadcku cuctem cum0Oora je KibyyHa
ocHOBa 3a reorpadcky mH(popMarMoHy BH3yenuzanujy. CXxomHo Tome, kapTorpaduja je
jenna on outHux ocHoBa 'IC — a.

leorpadckn mHGOPMAIIMOHM CUCTEMH T1I0CTa)y (YHKIMOHAJIHH CHCTEMH 3a
qyBame reorpapckux HHGopMalHja, yIpaBbamke, aHATU3y U MPEACTaBbamba MMyTeM KapaTa
y IUTUTaNHO] (POPMH, ca KOMIIjYyTEPCKOM TEXHOJIOTHjOM M 3aXTE€BHHM allUIMKallfjaMa, Koje
ce yOp3aHo pa3Bujajy. OBe HOBe (hYHKIIMOHATHOCTH TPOCTOPHHUX Oa3za mojaTaka, Koje
VKJBbYUyjy HpPOCTOpHE Mojenie momaraka, yHampelyjy teopmjy 'MC - a. T'eorpadcka
HHpOpPMaNMOHA BU3yeNnu3allija je KoMOnHanuja reorpadcKux mpencTaBibama HHPOopMaIja
u HayuHe Bu3yenmzanuje. OcHOBHH THI Teorpadceke Busyenmsanuje je kapra. Lum [YC
BHU3yenu3alyje je ga ce (uHAmM3Upajy Kaprorpadcke 3acTymbeHOCTH Teorpadcekux
napopmanuja. Ilpema xBamutery kaptupama, [MC Bm3yenmzamuja uma Tpu ase:
rpaduKaIyjy, CiMOOJIN3aIUjy U KapTorpad)CKy MPe3CHTAIH]Y.

OcHoOBHHU 3ajaTak reorpadckux MHGOPMAIMOHMX BH3yelu3aluja je Ja Npukaty
reorpad)cke KapaKTEpUCTHKE Ha eKpaHy (IuCIUiejy), KOjU MOXe Ja IPEICTaBu TOTOBO CBE
0coOMHE, KapaKTepUCTHKE Y jEIHOM CJIOjy WM KapaKTepPUCTHKE Yy HEKOM pErHoHY.
Cumbonm3anyja je BakaH acmekT Treorpadcke Bu3yenmsaldje, Koja CUMOONH3Yje
reorpacke mHpopmanuje. Ilocrojehn cucrem cumOona Ha KapTH MoXe e(UKacHO Ja
NpeNCTaBIba KBAIUTET U KBAHTUTET CBOjCTBA reorpad)ckux HHGOpMaIyja, Koje ce TeHepUIy
KpO3 JOyroTpajHu KapTorpad)cK pajx Ha OCHOBY NMpodecHOHATHHX 3Hama. Kaprorpadcka
penpe3eHTandja IpeAcTaB/ba HAjBUIIM HUBO reorpadcke Buzyenuszamnmje. Kaprorpadwuja
YUHHA CBEOOYXBATHUM IIPHKA3 MUCTPHOYNHja, KOMOWHAIM]ja, Be3a, KBAIUTETa M KBAHTUTETA
NPOCTOPHHUX IICNUHA.

BaxxHo je na ce Teopumjcka M NpakTUYHA HCTPaXKMBama MeTola KapTorpadcke
pelpe3eHTalyje OAHOCEe Ha OUTHTAIHE reorpadcke KapakTepHCTHKE, 300T OMIUTEr TPeHIa
pa3Boja reorpadcke Buzyenuzanuje. Y CyIITHHH, KapTorpad)cku mnpuka3 reorpadckux
nHdopmanmja je cuMynanMja TPaJUIAOHATHUX IOCTYIKA KapTUpamba Yy JAUTUTAIHOM
okpyxemwy. Tpaauimonannu kaprorpaduja je TSOpHjcKa OCHOBA JUTHUTAIHE KapTorpadcke
penpe3eHTanuje.

3akibyyak

Pa3zBoj m Op3o mmpeme HWHPOPMALMOHUX M KOMYHHKALMOHHX TEXHOJOTHja
MOCIIEIbUX JISNeHNja YTHIA0 jeé Ha CBE BUAOBE reorpadcke BH3yenu3anuje, Ha MPOMeHy
HauWHa NPHUKYIUbama I0/aTaKka, Te Y BEINKO] MEpH M Ha NPOM3BONILY, JUCTPUOYLH)Y H
kopuinheme kapara. OBaj HOBH Ipefia3 y KapTHpamy Ha3BaH je ,,JUTHTallHa TPaH3UIHja“ U
OHa HaCTaBJba MPOTPECUBHO JIa Hampeayje (Kao IITo je pa3Boj MOOWIHUX KOMYHHUKAIHja U
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ycinyre Oasupane Ha Jiokanuju). Kao TakBa, OoHa NpejiCTaB/ba BUTAIHY KOMIIOHCHTY Y
pa3syMeBamy CpeIMHE y KOjoj HACTajy HOBH Mojenu reorpadeke Busyenusaiuje (Dodge, M.,
2008).

Hdanac je BehmHa reoBusyenusanyja TOTIOYHO IUTHTaJHA W CTBOPEHE CY U3
reonpocTOpHUX 0as3a mojataka (CTATHM WM MPHUBPEMEHH Mpuka3). MohHa KoMIjyTepcka
rpagpka Ha MAECKTON pavyyHapuMma, Kao M ImaMeTHH MoOunHu Tenedonn u ypebhaju,
oMoryhyjy MHOTO BHIIIE M3pa)kajHy W WHTCPAKTHBHY Teorpad)cKy BH3YyeIH3alHjy Koja je
MOTECHIMjaTHO Ha pacronaramy cBe Behem Opoj koprcHuka. CBe NMpUCYTHA Mapajurma
XHIEPTEKCTa, Ka0 HAYHMH Jla ce CTPYKTyUpa M W3BpIIM ,.KpeTame™ Kpo3 HHpopmalmje,
Takohe je yTumana Ha AWTHTAIHY reorpadCcKy BH3yenn3anujy (CBe ce BHIIE KOPHUCTH Kao
OCHOBHA KOMIIOHEHTA Yy BEJIMKMM MYJITHMEIUjaTHUM HH(POPMALHOHUM CHCTEMHMA, T CY
nokandje U (QyHKIMje HA KapTHOTpaCcKUM MOMAEIMMAa MOBE3aHE Ca CIMKOM, TEKCTOM H
3BykoM). HoBe aururanue texHonoruje omoryhusie cy MHOro Behy pasHOBPCHOCT MoOJielia 1
UMIIpECUBaH BUPTYeNHH mpoctop. Pa3Boj y kommjyrepckoj rpaduiy, NpopavyyHd |
KOPUCHUYKH MHTepdejcn oMoryhumm cy cpeacTsa 3a BU3yelU3alujy, Tako Ja ce OHa caja
WHTEPaKTUBHO KOPUCTUTH 32 MCTPaKMBAayKe aHaiM3e Mojaraka. Pa3Boj ympexkaBamwa y
KOMIIjyTePCKU TOCPEI0BaHO] KOMYHHKaIHjH, kKao u rmopact World Wide Web, npunoneo je
TOMe /1a ce reorpad)cke BU3yeIH3allije BeoMa JIako AUCTPHOYUpajy U J1a UM Ce ,,Ha 3aXTeB"
MOYKe MPUCTYIUTH ca CKOpO OMIIO Kora MecTa 1 'y OWIIo Koje BpeMe.

Web kaptupame u Mpexxao noctynau ['MC anatu 3Ha4ajHO yTHYY Ha JOCTYHHOCT
reorpaCke BHU3yeNHM3alWje W TPOCTOPHUX TOAATKAa, M 3HATHO MEHajy KOPHCHUYKY
MEepLENIHjy CBera OHOra INTO MOXKE Ja ¢e BUIM MJIM OHOra IuTa OM ce CBE MOIJIO YPaauTH
Ha OCHOBY JOCTYNHHX mojaTaka. OrpoMHa IMIUTanHa 0a3a TeONpPOCTOPHUX IOJaTaka y
OCHOBH je MHOTHX MOhHHUX reorpadckux Busyenmuzanuja. OHe cy cse Behe, u mocrahe meo
T3B. ,,6KCIIOHCHIIMjATHOT CBETa™, a y HHMa he OWTH dyBaHE M €KCTpa BHCOKE PE30IIyIHje
CHHMaKa KOMEPIMjTHUX CATEINTA.
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Introduction

Visualization is a field of computer graphics which explores analytical and
communication possibilities of visual presentation.

Visualization explores the possibilities of using images, similar to three-dimensional
world, as models. Visualization demands the use of the latest and the best computer technology.
It depends on new computer techniques of data analysis, processing, handling and presentation,
as well as on the accuracy, exactness and form of said data. Visualization is a scientific tool, but
its application demands art, imagination and intuition.

Methods of cartographic visualization

Visualization demands the use of the latest and the best computer technology.
In order to ensure the best visual performance and the irreplaceability of maps in
geospace visualization, we need new graphic symbols which should provide the following:

e proper legibility of map contents through englarging the elements, without
simultaneously impairing the clarity of the map and the density of symbols and
graphic elements;

e clarity of map contents through ensuring the simplicity of shapes, contrasts of colours
and graphics, as well as the ability to quickly identify the contents and read the map;

e accuracy of map contents through ensuring the possibility to adequately locate objects
in the space and measure the size (directly or indirectly);

e adequate self-evidentness of the map through the use of standard cartographic signs
(symbols, signatures) and colours, with adequate hierarchical organization of graphic
contents;

e complying with basic esthetic standards through the harmony of colours and forms;

e possibility to copy the map, ensuring the adequate number of colours and rasters,
texture of the graphics and the density of applied signs. (LjeSevi¢ A.M., 2001)
Visualization of data and graphics on the computer screen allows the manipulation of

various types of cartographic database and images. Database visualization should fulfill the
following demands:

e things visible on the screen can also be obtained on the output devices (plotter, printer,
video projector, etc.);
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possibility to quickly change images and graphics;
possibility to zoom-in and enlarge the graphic contents;
possibility to show clips in the form of “windows™”;
possibility of translation along the X and Y axis;
possibility of translation from one dimension into another;
possibility of translating the presentation from one cartographic projection into
another;
possibility to measure lengths and surface areas;
e possibility to navigate through maps. (Ikonovi¢, V., 2005)

Cartographic communication assumed a new meaning in the information age. It
includes the creation of new products aiming to improvie the efficiency of information transfer
and better understanding of communication processes. Many maps and information
cartographic products that accompany them nowadays come in various forms, from the
traditional ones on paper and so on. The way human brain perceives electronic images is totally
different from the way it perceives the ones on paper. (Morita T., 1991)

New technologies enable interesting and inovatory relations between learning and
communication. A good example of that is the vast field of visualization. Visualization is a field
of computer graphics which explores the analytical and communication power of visual
interpretation (representation).

According to Robinson (1988), "The aim of visual presentation of data is to explore
more effective abilities of human visual system for the recognition of spatial structures and
rules. It can ensure the key for critical and easily understandable data application as a useful
consequence of analyses, processes or decisions".

Taylor defined visualization as a field of computer graphics that encompasses both the
analysis and the communication of visual presentation.

Some authors think that visualization also includes analytical-visual thought
component and communication-representative component. They suggest that communication is
a sub-component of visualization.

Visualization is a scientific tool, but its use also requires art, imagination and intuition.
Visualization requires the use of the newest and the best computer technology.

Visualization

“Visualization is the transformation of data or information into images. It engages
the primary human sensory apparatus (vision), as well as the processing power of the human
mind. The result is a simple and effective medium for the communication of complex and
voluminous information* (Turner, 2008).

The continuous development of society brought along an ever increasing flow of
raw data. Until recently, the term visualization only covered the making of visual images in
the mind. Modern meaning of this word might be described as a graphical presentation of
data or concepts. Thus visualization changed from an internal intellectual construction into
external handicraft that supports the decision making process. One of the greatest
advantages of data visualization is the shear quantity of information that can be quickly
interpreted if is presented well (Ware, C., 2004).

Visualizations have the critical and ever increasing role in the cognitive system.
Visual presentations ensure the largest bandwidth of information flow. More information is
acquired through vision than through all other senses combined. Around 20 billion neurons
in the brain are engaged in analyzing visual information in order to ensure the pattern for
determining the mechanism, which is a basic component of most cognitive activities. The
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improvement of cognitive systems often means tighter bonds between persons, computer
tools and other things. First, there is a human visual system, a flexible browser of patterns,
along with the adaptive decision-making mechanism. And then, there are powerful
computers and their enormous information resources, as well as those of the World Wide
Web. Interactive visualizations are ever increasing interfaces between these two sides.

SPACE
SCHEME OF
SENSORY | _| VISUAL |_, A _,| ACTION -
INPUT | _| DESCRIPTI SUGGESTED MESSAGE
ON IMAGE OF S
AN EVENT

CONCEPTUAL CONCEPTUAL
QUESTIONS MESSAGE

! !

REASONS WHY

ANALOGICAL PROCESSES AND
CONCEPTUAL CATEGORIZATION

! !

PROPORTIONALITY OF
PROCEDURAL
PRESENTATION IMAGES

Graph 3. Model of cartographically based visualization (Pinker S., 1990)
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The improvement of these interfaces can significantly improve the performances of
the overall system.
General advantages of visualization are:

D Visualization makes it possible to comprehend enormous quantities of data.

D Visualization enables the perception of emergent properties of data which were
not anticipated before. Perceptive pattern can often represent the basis for a new insight.

D Visualization often enables that problems related to the data themselves become
instantly obvious. Visualization usually discloses not only the real data, but also the ways
they are collected. Visualization can be of enormous significance for the quality control.

D Visualization also facilitates understanding relations between big and small
characteristics of data. It can be particularly valuable because it allows the perception of
local characteristics connection model.

D Visualization enables the formation of hypotheses.
Here are some of the advantages of static visual representations, using images,
graphs, diagrams or drawings:

D Visual means are the best for the presentation of structural relations, such as the
relations between entities or groups of entities.

D Tasks that include information locations are better transferred by using visual
means.

D Visual information is generally better memorized than the verbal one. It is
important that visual information makes sense in order to be included in the cognitive
framework.

D Visual means are the best for providing details and looks. The quantity of
information presented with a help of visual means should be related to the quantity of time
available for research. Numerous studies support the idea that shapes and general structures
of objects are the first ones to be comprehended, followed by details. Because of that,
simple linear drawings can be the most efficient for quick expositions (Ware, C., 2004).

Computer animation opens up a series of new opportunities for the transfer of
information.

Cartographic communication

The use of the term communication is widespread in the modern world, particularly
when it comes to mass communications and the idea that all that is regarded as information
must be transferred quickly and constantly. The map in itself is a part of a communication
system. Most communication theories relate to a certain aspect of reality, or the cartographic
concept of reality as a source of cartographic information. Cartographic potential of multimedia
systems is huge. Map can be a part of a database of these new systems, but at the same time it
can be the instrument for the organization of information that these systems hold. The starting
point of cartographic communication process is the data or information obtained from different
sources. The information that the user receives cannot completely match with the original
information because not all data were used in the communication process, but were instead
reduced to an optimal measure for a map of a certain purpose and proportions through the
process of generalization and classification (Ikonovi¢ B., 1997).

Cartographic generalization is a method of generalizing map contents by conditional
graphic expression of the characteristics of objects, phenomena and processes and their
reciprocity in a certain space. The task and purpose of cartographic generalization is to solve the
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problem of expressing essential, typical and characteristic properties of mapped space and its
compliance with the purpose of the map.

Communication is a process of information exchange through an agreed system of
signs. It usually consists of three dimensions: content, form and goal. Transfer of information as
the most common form of modern communication can take place in the space (it is necessary to
shorten the time needed for the transfer of certain information as much as possible) and in time.
Messages sent through communication can have different purposes, depending on the type of
users that communicate. They are used to inform, notify, ask, stimulate, encourage, persuade,
affect or pass down knowledge. The potential of a map is determined by its users’ ability and
their knowledge about the subject of the map content, on a condition that map users and the
cartographers speak the same language, or better said, that they use the same type of signs and
symbols, so that they communicate in an adequate way. A map is practically the only product
that can contain more output than input information because the interpretation of map contents
results in a new knowledge about mutual relations, interdependence and connections between
elements of a certain spatial unit, which could not be found out or concluded from the analysis
of input data. The map has an backward informative effect on its user, transforming his
knowledge about the reality so that the user creates in his mind a multi-dimensional model of
reality, used as the basis of which he experiences this reality. (Ikonovi¢, V., 2006)

Users receive information through various receptors. A computer is fed input data
depending on the type of program. Output data depend on the type of instruction given by the
data processing and presentation programme. Since maps are a source of information that the
user receives, it is assumed that it is possible to analyze the entry, transmission (transfer) and the
reception of information from the map, regarded as a particular communication system.
(Ikonovi¢, V., 1997)

Cartographic signs, as spatial and visual graphic elements, represent a significant part
of an information system. The cartographic sign and its system, as a specific language of the
map, comply with general rules of semiology. Cartographic presentation is what gives sense to
the cartographic sign system. Like a spoken language, the language of the map is subject to
general linguistic laws. Each sign that represents a certain object, phenomena or process has a
certain meaning, but the map becomes what it is only after they are named and located.
Locating is a threshold after which a map starts to exist, whereas the signs are only graphic
expressions until they become elements of the map content. From that moment on, they have a
language function. Signs are communicative, they can be connected like letters in a word or
words in a sentence. A map has an advantage over natural language because it is much simpler
and more comprehensive when it comes to certain types of information. Use of signs makes
maps universal, since they are understandable in their basic form and independent from the
written language. Because of that, map user can get acquainted with a totally unknown area and
do some exploration. (Ikonovi¢, V.,2005)

Cartographic communication process

Map as a pictorial and sign model of reality is characterized by the noetic-
communication function, partly thanks to its rational graphic form, optimal expressiveness and
picturesqueness. The map’s informational content is in the context of meaningful cognition
about our surroundings. It increases the volume of knowledge about facts from the objective
reality. The need for information is not only about finding out facts and increasing the quantity
of factual knowledge about the world that surrounds us, its purpose is also to understand the
complexity of nature of events and their influence on future events, by realizing the meaning of
acquired facts. (Jovanovic, J., 2007).

Cartographic communication is a complex process which includes:

1. process of collecting empirical facts and factographic material;
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2. process of shaping information for the needs of content represented on the map,
adapted to the nature of the media used to transfer the contents;

3. process of information transfer through different media;

4. process of receiving information, influences and effects it has.

Transfer of knowledge through an adequately structured, graphically shaped
information, which is used to communicate important, complex and relevant characteristics, is a
complex process. The process of cartographic communication is a comprehensive process of
symbolically shaped contents that enables understanding and use of information in order to gain
new knowledge. By processing informational content, the knowledge becomes objective, that
is — the idea is shaped into a symbolical content and a communicational form adapted to
information-communicational techniques (analogue, digital form). Expediency of informational
knowledge, up-to-dateness, concreteness and objectiveness of the content and the structure of
the information as a meaningful unit, obtained through the use of map, are in a functional
relationship. Interpretation of the map’s content must be based on the knowledge available
through communication, through factographic-factual and value-normative aspects.
Factographic and value interpretation of presented content of a map shapes its essence and
sense in the spatial-temporal context of knowledge. (Joarouh, J.,2007)

Cartographic communication process is interdisciplinary and it covers various types of
exchanges of information (studying the context, form, ways and means of communicating
knowledge about objects, phenomena and processes of geospace, questioning the meaning of
messages, as well as ways and effects of receiving them). Communication process varied
through history depending on how developed the society was and the ways people
communicated. Modern development of communication technologies, or more precisely the
means of mass communication, resulted in a series of various forms and ways of
communicating. It enabled faster and more intensive production and reproduction of
information. Communication became much more intensive and faster thanks to the
development of computer networks. The development of science and technology made the
means of communication much more available to a wide number of users. The increase in the
number of users results in the increase of width and the throughput of communication channels
(the quantity of information the user can receive grows).

In the process of communicating with a help of a map, it is necessary to transfer the
message from the material to the mental level through selection of meaningfully chosen and
presented objects, phenomena and processes with the help of sign and symbol systems.
Complex reality and its aspects are reduced to the level of resemblance or similarity of meaning
in the process of cognitive reception. The process of shaping and receiving messages is based
on organizing information through symbol systems. The ways in which the information is
organized and communicated and which systems of meaning were used as informational
content depend on the purpose of the map (they determine the ways and the type of
communication process).

Cartographic communication is very complex and varied. It represents interaction
achieved through signs, or rather various types of signs connected into systems which enable
the communicative function. It is realized through reinforcement of a huge number of facts,
ideas and information about different objects, phenomena and processes and their properties,
(about numerous and complex relations between them). People have been creating signs and
symbols forever and combined them according to certain rules and used them to express things
they discovered about their surroundings. Signs are a means of communication that transfer
information (they can function directly and indirectly). Owing to a built system of signs, it is
possible not only to transfer one’s own knowledge, experiences and indeas directly to
participants in communication that are personally present, but also to overcome spatial and
temporal distances.
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Types of cartographic communication

The rapid development of computers made data and information storing, saving,
processing and restoring better, bigger and easier, so computers are nowadays an unavoidable
part of information and communication processes, and consequently a part of the cartographic
communication process. Therefore we must speak about digital (electronic) and analogue
(traditional) way of cartographic communication. Digital mapping deals with maps and related
cartographic product for use in the electronic media. Those products are electronic atlases and
digital maps. Electronic cartographic systems are systems for the development, improvement,
distribution and use of electronic maps. Digital cartographic systems are a basis of future
cartography, which will offer new challenges and opportunities for cartographers and users.
(Ikonovié, V., 1997)

Considering how communicating is done, that is, the directions in which information
moves, there are three basic types of cartographic communications: presentative (one way,
passive), interactive (two way) and  analytical (hyperactive) (Dodge,
M., McDerby,M.,Turner,M.,2008).

Pentative cartographic communication has the characteristics of classic cartographic
communication. The cartographer is in a totally dominant position in the communication
process. He makes a selection of content, the way it is presented, he chooses subjects and styles
and determines the size and the format of the map, in both analogue and digital form. The
cartographer is the subject of communication process, whereas the user is in the passive
reproductive position. The user only is only allowed to access the maps without any additional
functions. There are also graphic presentations of thematic maps and graphs that present data in
accordance with spatial coordinates. They have proved to be relatively easy to create. Advanced
graphic presentations (web pages) go further than just static images and they use interactive 2D
data animations, as well as complete 3D layered spatial information.

Interacitve cartographic communication allows users to manipulate with sets of data.
User map represents a specific selection of data that the cartographer has prepared and
processed. Their mutual relation is interactive. Processing is done in such a way that we get the
very essence of spatial distribution and the arrangement of elements, their mutual connections
and relations. Here the cartographer is also in a dominant position in relation to the map user.
The user is able to move through the space here and to animate the presentation of time oriented
information (he can make simple interactive requests for certain data). The most important
segment of this type of communication are visual interfaces designed for accessing the
information. Users are able to move through complex spatial information with an aim of
locating and downloading relevant sub-groups of information. Supported users’ requests
include searching, access to each phase of searching and the chronology of registration.

The total potential of the digital environment is used in the analytical cartographic
communication. The user is given the opportunity to completely manipulate the map content.
Groups of data can be combined in various ways so that the user is not limited anymore by the
subject theme that the cartographer has chosen. The user is getting closer to the position of the
subject of the communication process. He can isolate a certain content, define the way it is
manifested, choose styles and the theme himself, perform parametre calibration, and choose
proportions, symbols and additional graphic content. In this type of communication there is a
complete visual revelation and structure modelling. These communication systems combine the
visual type of presenting graphic presentations with the possibility to manipulate the map
content on the screen and to reach the answers to the questions “what” and “why”. The
difference between answers to the questions “what” and “why” includes a highly interactive
work and the possibility to simulate change and allow a total control over costs. Interaction
allows the user to directly control the the presentation of data.
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Informational properties of maps are highly significant. The interpretation of map
content and its factographic-factual and value-normative dimensions points out to its
informative and educational functions. A map, as an informational channel, represents a means
of fixing, transferring and delivering information, or rather getting new knowledge about spatial
and temporal regularities. Maps are important since they ensure informativeness and they
should achieve scientific credibility, spatial and contentual integrity, be detailed and optimally
used. During visual analysis, it is important to follow the traditional, but also the characteristic
modern way of cartographing. “The map is a graphic-visual model of space and cartographic
communication is a graphic-visual type of communication” (Zivkovi¢,D.,2007).

Maps as a means of expression, source and means of transfer and use of information,
enables the communication of the most various and complex contents. Information presented on
the map about various contents is expressed and interpreted easier, quicker and more complete,
and it shows the essence and characteristics of presented material in a more direct and clearer
way. The contents of maps are thus accepted more easily, patterns and mutual connections are
better perceived, and knowledge becomes more permanent and applicable. Cartographic
communication is achieved through exchange of information (data, messages) through media in
a spatially, temporally and content-thematically determined context, with certain effects.
Functional and structural aspects point out to the importance of cartographic communication in
this era of electronic media dominance. Two important aspects of social communicational
practice are realized through cartographic communication : transfer of information in space —
discoveries about content between here and somewhere else; transfer of information in time —
discoveries about content between before, now and in the future.

Visualization and cartographic communication

Cartographic message can be effectively conveyed thrugh maintaining
objectiveness and applying cartographic conventions. Improved techniques and designs of
mapping, as well as determining optimal sizes of proportionate symbols, lead to a more
efficient communication with the map user. The focus is more and more on the
communicational map model with the concept of visualization. There is a large number of
various definitions and terms used for this concept, each with slightly different meaning, but
they generally refer to similar activities and aim for spatial analysis of data and a certain
degree of understanding.

Geovisualization is based on established principles of map making and appearance
of screens. It is in fact the creation and use of visual presentations so they can facilitate
thinking, understanding and the construction of knowledge about social and physical
surroundings, from a geographical point of view. It is also a field of research that integrates
approaches from visualization of sophisticated computers, image analysis, cartography,
information visualization, research analysis of data, as well as GISs. Its role is to develop
theories, models, methods and tools for visual research, analyses, syntheses, and
presentation of geospatial data. Modern geographic visualization is much more than a
conventional map design. It is developing into an applied field of activity which should, on
the basis of vast resources of geographic data, fulfill a large range of scientific and social
needs, as well as fiels of research that develop new visual methods and tools in order to
facilitate better interaction between the user and those data. Geovisualization develops and
expands these concepts into numerous new and innovational ways. In that context, there are
four main purposes of geographic visualization: research, synthesis, presentation and
analysis.

The most important thing for an efficient geovisualization is the understanding of
ways how human knowledge experiences the use of GIS, that is — how people see space and
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time and how spatial surroundings can be better presented through the use of computers and
digital data.

These goals exceed a whole spectrum of different applications of tasks and they are
performed by users of various degree of expertise, who want different levels of interaction
with certain data (Longley, P., 2005).

Geographic visualization refers to data processing and presentation techniques, as
is the case with cartography, geographic information sciences, virtual realities and computer
scientific visualizations. Its appearance leads to in strong changes in many areas, such as the
area of data research, resulting in social decisions and understanding how many things
function.

Visualization uses the power of human perceptive abilities. Human brain has an
impressive capacity for understanding and assimilating graphically presented information.
Visualization tools ensure means for filtering and they examine fast growing quantities of
spatial data, present phenomena that can be visible at a certain resolution, but remain hidden
at some other resolution. It offers changes of the perspective of observation, which allows
an overall view on the complex spatial relations and encourages thinking about relations
between several variable information. Graphic presentations in the centre of visualization
process stimulate visual thinking.

Present visualization technology provides a complete range of hardware and
techniques from static two-dimensional to interactive three-dimensional and four-
dimensional images, which are projected on the screen and enable the user to manage them.

Maps and visualization

Maps are well known to everyone. They can be two-dimensional or limited three-
dimensional, static or dynamic, and they are usually printed on paper or some other media
with many characteristics similar to those of paper. Visualization refers to a wider concept,
which is mainly connected with images, and it particularly applies to the dynamic
visualization, created on modern computers. Connecting the conception of visualization
with the type of media used in communication enables differentiating the differences on a
practical level, whereas a wider consideration should cover both maps and computer images,
so they become a part of the system that also relies on other technologies related to the
visualization of geographic characteristics and events. Apart from these characteristics,
visualization also refers to two important properties of cartographic communication. The
first property is the presentation of the scope (rate and resolution), which shows the
technical limitations and capabilities of electronic displays, ranging from smartphones to
LCD projectors. Size and resolution of these screens is often limited, so there is a need for
use of user controlled zoom function for changing focus on the screen, that is — for the
change in the size of grasp that will be shown on the screen (display). Other properties,
namely the tactility and temporality of visualization, are often short-term. Whatever is on
the screen at one moment, might disappear the next, whereas going back to the previous
display can be impossible or very difficult.

All the maps that are used include visualization or cartographic representation. The
use of a map varies according to its relation to public and private spheres, human interaction
with the maps and the way a map is used for presentation or research. These aspects of
cartographic representation should not only contextualize geographic representations, but
should also be perceived as one of the factors taken into consideration during the
preparation and production of maps or during visualization. (Harvey, F., 2008)

Possibilities offered by modern hardware and software have changed scientific and
social needs for geographic data, and consequently the maps, too. New digital media do not
only allow dinamic presentations, but also the interaction between a large number of users.
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Users expect to be able to immediately and in real time access the data, which are abundant
in many sectors of the geoinformation world. Modern computer technologies use
visualization to facilitate the process of “making data visible” in real time, with an aim to
increase knowledge.

Scientific visualization development has stimulated the basic models of map
creation process based on scientific visualizations, including communication as the main
function of the map. Progress in other fields has resulted in visualization being explained as
a specific way in which modern computer technologies can facilitate the process of making
something visible in real time. It enables the use of visualization for presentation and
research. Presentation fits the traditional areas of cartography, in which a cartographer deals
with familiar geospatial data and creates communicational maps. These maps are often
created for multifunctional use. (Kraak, M., Brown, A., 2001)

Visualization and GIS

Geographic information can effectively be transferred to the users through
cartographic models. Geographic information systems have been created to process, analyze
and present geographic information. GIS is improving, which is evident in the progress from
two-dimensionality to three- or four-dimensionality, as well as from the static to the
dynamic quality. Geographic information siences have thus become an integral part of
information system theory. Cartography plays a very important role in geographic
information sciences because cartographic data models are used for storing and managing
geographic information. The principles of cartographic generalization represent the basis of
multiple relations between spatial databases in GIS. Cartographic symbol system is the key
basis for geographic information visualization. Therefore, cartography is one of the most
important bases of GIS.

Geographic information systems become functional systems for storing geographic
information, as well as its managing, analysis and presentation through maps in the digital
form, with computer technology and complicated applications, which are developed fast.
These new functions of spatial databases, including spatial data models, improve the theory
of GIS. Geographic information visualization is a combination of geographic information
presentation and scientific visualization. Map is the basic type of geographic visualization.
The goal of GIS visualization is to finalize cartographic representations of geographic
information. According to the quality of mapping, GIS visualization has three phases:
graphication, symbolization and cartographic presentation.

The basic task of geographic information visualizations is to present geographic
characteristics on the screen (display), which can show almost all properties, characteristics
of one layer or characteristics of a certain region. Symbolization is an important aspect of
geographic visualization, which symbolizes geographic information. The present symbol
system on the map can effectively represent the quality and quantity of geographic
information, generated through a longtime cartographic work based on the professional
knowledge. Cartographic representation presents the highest level of geographic
visualization. Cartography makes the presentation of distributions, combinations, relations,
quality and quantity of spatial units comprehensive.

It is important that theoretic and practical research of cartographic representation
methods relate to digital geographic characteristics, because of a general trend of geographic
visualization development. Basically, cartographic representation of geographic information
is a simulation of traditional mapping practices in the digital surroundings. Traditional
cartography is the theoretic basis of digital cartographic representation.
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Conclusion

The development and fast expansion of information and communication
technologies in the last few decades has influenced all aspects of geographic visualization,
the change in the ways data are collected, as well as the production, distribution and use of
maps. This new transition in the field of mapping was called “digital transition” and it keeps
developing progressively  (the example of which is the development of mobile
communication and location based services). As such, it represents a vital component in
understanding the surroundings in which new geographic visualization models appear
(Dodge, M., 2008).

Nowadays the majority of geovisualizations is completely digital and they were
created from geospatial databases (permanent or temporary presentation). Powerful
computer graphics on desktop computers, as well as on smartphones and similar devices,
provide a much more expressive and interactive geographic visualization which is at the
disposal of an ever increasing number of users. Omnipresent hypertext paradigm, as a means
of structuring and “moving” through information, also influenced the digital geographic
visualization (it is used more and more as a basic component in large multimedia
information systems, where locations and functions on cartographic models are related to
the image, text and sound) New digital technologies have allowed a much bigger diversity
of models and provided an impressive virtual space. Development of computer graphics,
calculations and user interfaces have provided the means for visualization, so that it is now
interactively used for research data analysis. Development of networking in computer
mediated communication, as well as the growth of the World Wide Web, have contributed
to geographic visualization being very easily distributed and the fact that they can be
accessed “on demand” from almost every spot and at any time.

Web mapping and GIS tools available online significantly influence the availability
of geographic visualization and spatial data and they considerably change the user’s
perception of all that can be seen or done using available data. A huge digital base of
geospatial data represents the basis of many powerful geographic visualizations. They are
getting bigger and will become a part of a so called “exponential world”, and they will also
contain extra high resolution commercial satellite images.
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