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HATAIIIA YPOLLIEB®

BECHA MKOHOBIWh

JIPATULIA )XUBKOBU'R

3HAKOBHU 1 CUMBOJIA KAO PA3JIMYNUTU HUBOU ITPEJCTABJ/bAIBA
IIOJABA Y TEOITPOCTOPY

H3Boa: YV oBoM pany O6uhe mpeacTaBbeHU OCHOBHHM KapTOrpad)CcKu MOjMOBHU Ka0 IITO Cy 3HAK M CUMOOI, HUXOBA
BEPTHKaIHA M XOPH30HTAIHA [I0BE3aHOCT M YCIOBJEHOCT. Takole, QyHKIMja Kojy nMajy O3HaueHa je IPEeKo cKaie
BPEJHOBaa Tj. HHBOA IIPEJCTaB/balba 3HAKOBA KOjU MOrY OHWTH: HOMMHAIIaH, OpJMHApaH M HHTEPBAJICKO-
pasmepan. CBu oBM ¢akropu cy MehycoOHO moBe3aHn W Jajy HaM HHQOpMAaLMjy O KBAIUTATUBHUM H
KBAaHTHTATHBHUM KapaKTEPHUCTHKaMa 110jaBa y IPOCTOPY KOje KapTHPaMo.

KibyuHe peuu: 3HaK, cuM00I1, Kaporpa)CKu Kjby4 3HaKOBa

YBoa

IMpouec w3pase rpaduukux Kaprorpadckux cumOoila 3a NpENCTaBIbambEe
KBaJINTAaTUBHUX U KBAHTUTATHBHUX BPEIHOCTH, IPOCTOPHO AETEPMHHHUCAHHX, JECTE IPOLEC
cumbonmzanuje. [Iporec cumbonmzanmje o0yxBaTa /iBa pa3inunuTa HauMHA T'eHepai3alyje.
[IpBu je yrBphuBame mapamerapa 3a oxpeleHy BpeqHOCT aTpuOyTa, a IpyrH je caM MpoLec
cumbommzanmje. OBaj mporec ce OfBHja IOCie NpHMeHe KapTorpadcke Kiacupukanuje,
cuMIDdukanyje (T0jeTHOCTaBJbekha) Kao M MCTUIakha OUTHUX KapaKTEpUCTHKA TI0jaBa M
npoueca. [lporec cuMOonmu3anuje OJHOCH CE€ HA TadkacTe, JIMHUjCKE M ITOBPIIMHCKE
cumOoIIe KojuMa ce TpeicTaBJba HeKa I10jaBa Wil KOMIapaTHBHO, IT0jaBe y MPOCTOPY.

Jla 6u ce 6oJpe pasymelna NpHpoja IMojaTaka M BUXOBUX CHMOOIA, HEOXOTHO je
YTBPIMTH Ha CAMOM TI0YETKY, KOjOj BPCTH 3HAKOBA TPHIIA/ajy HA OCHOBY BPEIHOCHE cKane'
KOja MO>Ke OMTH: HOMHHAJIaHA, OPJIUHATIHA U HHTEPBAJICKO — pa3MapHa.

HomuHanHa ckaJjia BpeAHOBamka (HMBO NPeICTaB/balkba 3HAKOBA)

OBa BpCTa 3HAKOBa MCTHYE KBaJMTAaTHBHA CBOjCTBA I0jaBa M IPOIECa y MPOCTOPY
Kao u oxHoce mehy muma. OTHOCH ce M Ha TauyKacTe M Ha JIMHWjKE M MTOBPIIUHCKE BPCTE
3HakoBa. OBO jecTe jegaH OJ OCHOBHMX HauMHA KOJH C€ KOPHCTH Yy TIPOIECY
KapTorpaducama any je Morylie H BHXOBO NPENCTABIbakhe Y3 BHIIC HUBOE BPECIHOBAMA H
IPeCTaB/bakba Kao MITO Cy: OPJMHAPHU U HHTEPBAICKO-Pa3MEPHH.

YrnaBHOM 0BH cuMOo0mu moscehajy Ha mojaBy Kojy IpeacTaBibajy. Mory ouru:

" Mp Hartama Ypomes, Peny6miuxu [eomercku 3aBoa Pery6uke Cp6uje, Beorpan

ap Becna UkonoBuh, nonent, Yuusepsurer y beorpany — I'eorpadeku daxynrer, Ctynentcku tpr 3/3

ap Jdparuna JKuskosuh, penosru npodecop, Yuusepsurer y beorpany — I'eorpadexu daxynrer, Ctynentcku
Tpr 3/3
" Enra:”scales of measurement” (Robinson et al.,1995.)
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- 3HAKOBH y pa3MepH; LPTajy ce y MCTOj pasMepH Kao ¥ IUIaH U 3aBHCE OJ
BeJIMUMHE U o0yinka objexTa y mpupoau. [IpencraBibajy objexkte Koju uMajy
(u3nUKe JMHUje Ha 3eMJBHINTY (BOJOTOIH, CTasze, OegeMu, 3rpaje, TpaHnia
KynTypa U 1p.) U o0jekTe KOju HeMajy (DH3HWUKe JIHHUje y TPUPOAN Ko MITO
Cy Ha IIpuUMep, aAMUHUCTPATUBHE TIOJEIIE U JIP.

- YCJOBHHM 3HAIl{; OBU 3HAIIM HE 3aBHCE O]l BEIWYMHE 00jekTa y nmpupoau, Beh
caMmo O]l HKEroBUX KapaKTEPHCTHKA Koje Cy INpeicTaBbeHe (OPMOM 3HAKaA.
VYCrnoBHM 3HAUM TpeACTaBibajy TMOjeAnHEe O0jeKTe peJaTUBHO MalluxX
JVMEH3HMja KOjeé ce He MOTYy MpEeJCTaBUTH pa3MepHO ajH [ajy OIHC
onpeheHor 00jeKTa WM BerOBe HAMCHE.
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I'paduxk 1 lpumMepH pa3TMuuTHX TAYKACTHX, JHHHjCKAX ¥ MOBPIIHHCKHX KAPAKTEPUCTHKA IyTeM
HOMHHAJIHE CKalie BpeqHoBama (Robinson and al.1995)

OpHHHaJIHa CKaJjia BpeaHoBamba (HI/IBO npeacraB/bamba 3H3KOBa)

OBa BpcTa 3HaKOBa € OJHOCH Ha KBAaHTUTATHBHE KapaKTEPUCTHUKE W YIIABHOM Cy
MepJbUBE M Cpa3MepHEe KBaHTHTATHBHHM KapaKTepHCTHKaMma IojaBa. Mory ce
KOHCTpPyHCaTH IyTeM CeMHOpa3MepHOr Kaprorpaducama. Takohe, oHa ce omHOCH Ha
pasnuKe YHyTap pajIMuUTHX Kjaca I0oJaTaka a CcaMUM THM M BPCTH 3HaKOBa KOjH
O3HauaBajy Te mojaaTke (MojaBe W Mpolece y MIPOCTOpYy). 3HAKOBH C€ PAa3UKyjy IO
BEJIMYMHH, 00ju, OOJIMKY U OBMM KapaKTepHCTHKaMa O3HauaBajy OCOOCHOCTH MojaBe (MM
mojaBa) Kojy kaptupajy. ['pamanuja Moxe OUTH YHyTap jeIHEe BpPCTE 3HAKOBa alud U Mehy
pa3IMYMTHM THIOBMMA 3HAKOBA TIJE Cy BPEAHOCTH OJf MUHHMAJHE J0 MaKCHMAJHEe
U3PAKCHE MO MPEIXOJHO YCBOjEHOM KJbY4y 3HAKOBa (HA MPUMEP, KPYTOBH MPEICTABIbAjy
KBaHTUTATUBHO Mam¢ BPESTHOCTH O] KBajpaTa, WK CBETJIHje 00je U HUjaHCE MPEIICTABIbajy
TaKol)e KBAHTHUTATUBHO Mamb€ BPECHOCTHU OJ1 OHUX TAMHH]jHX).

Moryha je 1 koMOMHaIMja HOMUHAITHOT U OPJMHAIHOT HUBOA IPE/ICTaBIbamba M0jaBa
y mpoctopy. OBa KOMOHMHaNMja MOXKE Jla yTUYEe HA TaKaB HAYHMH J1a HOMHHAJIHUM HHBOOM
Oyne MpeAcTaB/beHa HEKa KBAJIMTAaTUBHA, a OPIMHAJIHUM JeJOM 3HaKa KBaHTHUTATHBHA
KapakTepUCTHKA. TakBe 3HAKOBE, KOjH HACTa)y KOMOWHANMjOM pa3IHIUTHX HHUBOA
IIPe/ICTaB/batba MOXKEMO Ha3BaTH CHHTE3HMM 3HakoBMMa. OBM 3HAKOBHM MOI'Y HAcTaTd H
KOMOHMHOBAamkEM Pa3IMYUTHX BPCTa 3HAKOBA YHYTap jefHE CKaje BpeJHOBama. YKOJIHKO je
rpajaiMja TmojaBa jeAHOpPoAHAa (OJHOCH c€ Ha jeAHy BpCTy monarka) Bpuuhe ce
komOuHanuja usmely Takohe jenHoponHuMX 3HakoBa (Ha NHpUMEp, Pa3IHYUTE BPCTE
KOHIICHTPUYHHMX KpPyroBa INPEACTaB/bajy Tpajalfjy Hace/beHHX MecTa Impema Opojy
CTaHOBHHKA WM PA3JIMYATH HUBOM MTyTEBA CE MPECTABIbAjy PA3IMUUTUM THUIIOM JINHH]E).



61

Tauka nuHWja NoBpLINHA
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I'pacduk 2. Ipumepu pasaTHUNTHX TAYKACTHX, JHHHJCKHX U MOBPUIHHCKUX KAPAKTEPHCTHKA IMyTeM
opAuHAaJIHe cKaJle BpeaHoBama (Robinson et al.1995)

HNHTepBaicko-pa3MepHa cKajia BpeJHOBalka (HUBO NPeACTAB/bala 3HAKOBA)

OBa BpcTa 3HAKOBa CE OMHOCH HAa KOMITAPATHBHO-3HAKOBHH MOJICT MPEACTABIhAA
mojaBa Koje MOpeAMMO, Ka0 W Ha TMpaBile JejIoBamba HEKe I[0jaBe MM TPaJaIfjCcKo
MPEJICTaBIbahe HEKHX TI0jaBa Kao MITO CY U30XHUIICE U pesbe() Ak U HEeKe T0jaBe Kao IITO je
Ha MpUMEP HAIMOHAJHA CTPYKTYpa CTAHOBHUINTBA UK YIIOPEAaH MPHKa3 MPOTHIIaja PeKe Y
PasIMYUTHM BPEMEHCKMM HMHTEpBainMa. MIHTepBacKka BPEIHOCT Ce OJHOCH Ha PacTojarba
JIOK pa3MepHa Ha CKally BpEeJHOCTH Koje ce mopere. OBaj moxen je Takohe OIpIKHB
MPUINKOM CEMHOMETPHUjCKOT Kaprorpaducama. OBaj Ha4yWH TMPEJACTaB/baiba I[0jaBa U
mpoleca yIrilaBHOM Ce KOPHCTH KOJ METOIa KapTo-Iujarpama aid W JIMHHja KpeTama W
BeKTOpa. bwio 1a je y TmTHTamy TIOHaBJbamkE, CTEMEHACTO WM KOMITApaTHBHO
TPENICTABIbAIbE, OBUM Cy W3PKEHU TMOKa3aTe/bH 32 MAaCOBHE M YIOPEAWBE IMOjaBe Koje ce
CYKCECHUBHO MTOHABJHA]Y.
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I'paduxk 3. lIpumMepH pa3THYHTHX TAYKACTHX, JHHUjCKUX H NOBPIIHHCKHX KAPAKTEPUCTHKA MyTeM
HHTEPBAJICKO - pa3MepHe cKaJie BpegHoBama (Robinson et al.1995)

O=000mOTODAIS

OBa Tpu HHBOA TpE/ACTaB/barba 3HAKOBAa Cy MeljycoOHO TMOBEe3aHH alud y
rpajaiyjckoOM CMHUCIY jep TeHepayid3alidja 3HakoBa je Moryha camo ca BHUIIET Ha HIDKU
HUBO a He OOpHyTO (pa3MEpHO-WHTEPBAICKH, OpPAWHAPHM T1a HOMHHAIHH HUBO)
(Chang K., 1978).

[Ipouec cumbonu3anyje MOYNBHE CTHIN30BAKBEM i U YTBphUBameM aTpuOyTCKUX
BPEAHOCTH I10jaBa KaKO KBAIUTATHBHHUX TaKO W KBaHTHTaTHBHUX. [Iponec cumbonuzanuje
obyxBata yTBphUBame HHBOA IPEACTaBbaba 3HAKOBA Kao M IPOLEC YTBphUBamba
IUMEH3Mja 3HaKoBa. PasmmumTe BU3yenmHe Bapujabime cumOonmM3anmje MOry OWTH
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KBAIUTATHBHE W KBAaHTHTaTUBHE W OJHOCE CE€ Ha CBE TPH Ipyle 3HaKoBa (Tadkacre,
JUHUjCKE W moBpIIHHCKE). Koa cBUX OBMX 3HaKOBa 0a3HE KBAJUTATUBHE KapaKTEPHCTHKE
cy: obmuk, 00ja, TEKCTypa, OpHjeHTaIMja IOK C¢ KBAaHTHUTATUBHE OCOOMHE OJHOCE Ha
IUMEH3Hje, cKally 00ja, T'ycTHHY mpadypa, HHTeH3UTET U HHjaHca 60je u ap.

Koju he ce HaunH (HMBO) MpeAcCTaBJbaba M0jaBa U MPOIeca KOPUCTUTH NPUITUKOM
Kaprorpaducama 3aBHCH OJ HAMEHE KapTe M BPCTE Mojaraka Koju ce oOpalyjy (lHXOBUX
KBaJIMTATUBHUX U KBAaHTUTATUBHUX KapakTepuctuka) (Bertin, J.,1983).

Kunace cumboJ1a (3HaKoBa)

CuMO0JT ¥ 3HaKOBH CE€ MOTY IOJCIHMTH y TPH OCHOBHe Kiace. To cy: TadykacTy,
JMHUjCKH W moBpHIMHCKU. [Iporiecom kaprorpad)cke arncTpaklije BPILH CE JOJCIbUBABEC
onpehernx popMu 3HAKOBHMA TTpeMa KapaKTepUCTHKaMa I10jeINHIX IPOCTOPHIX TI0jaBa.

TaukacTn cUMOONIM W 3HAKOBH Cy HMHAMBHIYaJHM CHMOOJIM Kao IUTO Cy TadkKe,
TPOYIJIOBH, KBaJpaTH, IPaBOyraoHUIM 1 1ap. CBaka Tauka UMa CBOjy KOOPIHHATY M OJHOC
mpeMa ApyruM cuMOojuMa (MMOKPHBHA M NPEKPUBHA MOBpINHHA), pedepEeHTHY TadyKy MU
pacrojambe. Y OBOM Cily4ajy KOPUCTH ce ckailapHu cemuopasmep (1:) 3a moOujame
JMMEH3H]ja 3HaKoBa (KapTorpad)cko CeMUOMETPHCAHE).

JluneapHn cHUMOONM W 3HAKOBH C€ OJHOCE Ha peKe, MyTeBe, MH(PACTPYKTypHE
O6jeKTe )41 KOMyHl/IKa]_Il/Ije, rpaHvie MNOJUTUYKUX W aAMUHUCTPATUBHUX MHEJIHMHA Kao U
NpaBLH NpYKamka, F'yCTHHA HaceJbeHOCTH U ip. OB cuMO0IM Takol)e MMajy KBaIMTaTUBHUX
U KBaHTHTaTHBHHX OCOOMHA Kao INTO cy: 0oja, MIMpHWHA, TpaBall INpyKamka, I'YCTHHA U
Mmehycobnu oxHoCH.

[ToBpmHCKM cHUMOOJIM M 3HAKOBH CE€ OJHOCE Ha II0jaBy MM HpoOLEeC KOjUu je
KOHTHHYHPAHO PacHpOCTparmeH IOBPIIMHOM OTPaHMYCHOM WM JIMHH]CKUM 3HAKOM HIIH
KOMOMHAIIMjOM IIpea3HUX KBAaHTHUTATUBHUX CHTHTETa Kao INTO Cy Tayke, mpadype Hin
HHUjaHce 00je Koje yjeHO MPECTaBIbhajy IpenazHe 30He n3Mel)y aBa apeana. U y muaeapHOM
U Yy TOBPIIMHCKOM Ha4yWHYy IIpe[CTaB/barba II0jaBa M IIpolleca, 3a IpepadyHaBarbe
IUMEH3Wja, TYCTHHE Mmpadypa KOpUCTe C€ T3B. jeAHAUYCHE, JUMHTHpPame, CBoheme u
CKaJapeme Kao MOCTYIIHN Y CEMHOMETPHjCKOM KapTorpaducamy. OBH OCTYNIH c€ OTHOCE
Ha TPEACTaBbaAE jSAMHUYHE BPEIHOCTH oapeleHOM mupuHOM Ipadype U pacTojarmbeM
mehy wuma. boja, mpadypa, ykynHa NOBpIIMHA KOjy NpeKpHBajy, MeljycoOHM opaHOCH,
TpaHuIe U Jp. NMPEACTaBbajy OCOOMHE MOBPIIMHCKHX 3HAKOBAa KOje Cy MEpJbUBE alld H
omaxkajHO JU(EpeHTHE MITO CBE YKYMHO Jaje jelHy OIMINTY CIUKYy Mpoleca U IojaBa y
pOCTOpY.

3anmpeMUHCKH cHMOONMM W 3HaKOBM Takohje Mory OWTH TOKazaTeJbM HEKe
KBaHTHTAaTUBHE BPEIHOCTH II0jaBa M IIpolieca KOjU Cy H3paKEHH HA OBAaKaB HauWH
NIPE/ICTaBIJbajy CBOjy INPOCTOPHY MpOjeKLHjy y Mely3aBHCHOM ORHOCY NpeMa BeINYuHH
caMme TI0jaBe WM Ipolieca T00HjeHy ceMHOpa3MepHIM KapTorpaducameM. Y OBOM CIy4ajy
pasmMep Koju ce KOpUCTH je BajepHH cemuopasmep (l:J) ca koedunujeHTHMA
JNETEePMUHMACAHUM 3a CBAaKM 3HAaK NOceOHO. 3ampeMHHCKH 3HAaKOBH omrepehyjy KapTy
(mpexcraBibeHH Cy) CBOjJOM JBOJMMEH3MOHATHOM IIPOjEKIMOHOM (PUTYpOM  KOjy
CauubaBajy JIeJOBU Y MEPCIEeKTUBH (Ha MpUMep KOJ KOIKe 30Mp MOBpIIMHA (PPOHTAIHOT
KBagpara ¥ O0YHMX poMOOBa, Tj. KBaJpara y mepcuekTuBH). Ha oBakaB HauWH OBa BpCTa
3HakoBa rpaduuku ontepehyjye kaprty.

IIporec cumOonmu3aiyje ce MPUMEHYje KaKO Ha OMIITereorpacKuM, Tako U Ha
TeMaTcKMM Kaprama. OHO IITO je JOMHHaHTHO Yy OMINTereorpad)ckuM Kaprama jecre
NpUMEeHa HOMHHAIHOT HHBOA, Tj. HOMUHAJHE CKaje BpenHOBamba. OHM MOry OWTH Y
pasMepH WM BaHpa3MEPHO MPEACTaBIbEHH.

OpauHallaH NPUCTYII Ce OJHOCH Ha reoMeTpHujcKe (purype 3HaKoBa M y 3aBHCHOCTH
Ja i je motpebaH yHUpUIMpaH, TudepeHIUpaH W KOMIAPAaTUBAaH BUI CEMHOPa3MEPHOT
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KapTorpaducama KOprCcTHhe ce U pa3IMIUTH 3HAKOBH (KPYTOBH, UCEUITH, CTYOOBH, KOIIKE,
mpade u ap.)

»»JAu(epeHIpano ceMropa3MepHo KapTorpaducame IpuMemyje ce:

- KaJa ce Ha TeMaTCKOj KapTH IpeACTaBiba jeHa CepHja HyMEPHIKUX BPEIHOCTH Ca
JEIHOM cepHujoM 3HaKoBa y oxpeheHoM cemuopasmepy (HIp. BPSIHOCT MPOU3BOAE jEIAHE
WHJIyCTPH]jCKE TpaHe [0 UHIYCTHjCKUM LIEHTpUMa NPe/ICTaBIbeHN KpyKuhuma), uim

- KaJa ce Ha TeMaTCKOj KapTH MPEICTaBJba BUIIE CepHja HYMEPUYKUX BPEAHOCTH Ca
BUILIC CepHja Pa3HOJIMKUX 3HAKOBA y BHINE ceMHOpa3Mepa (HIIP. BPEIHOCT WHIYCTPHjCKe
MIPOU3BOE M0 MHIYCTHjCKUM LIEHTpHMa U I'paHaMa WHIYCTpHje IpeacTaB/beHa Ha KapTH
ca BHIIE CcepHja pa3HONMKUX 3HaKoBa (cepWja Kpyroea, TpOYTJIOBa, KBajapaTa).”
(Cperenosuh Jb.,1982/83)

,» YHUPHIIIPAHO CEMHOPAa3MEPHO KapTorpaducame IpuMemyje ce:

- Ka/1a ce Ha TEeMaTCKOj KapTH IPE/ICTaB/ba BUILE CepHja HyMEPUUYKHX BPEIHOCTH Ca

BHIIIC CEpHja jeTHOTUKUX 3HAKOBA Y UCTOM CEMHOpa3Mepy.

Paznuke m3mel)y cepuje 3HaKoBa jeHOIMKHX (Urypa M3pakeHe Cy TU3ajHOM HIIH
pTexKOM: 00joM, pacTepom, mpadypoM, IMUPUHOM, OOJTUKOM JIHHH]E.

- KaJa ce Ha TEMAaTCKOj KapTh NpelCTaB/ba BUIIE CEpHja HYMEPHYKHAX BPEIHOCTH ca

BUILIE CepHja Pa3HONMKHX 3HAKOBa y HMCTOM cemMuopa3mepy. Ha mpumep, jenna

rpaHa MHAYCTpHj€ NPECTaB/beHa je ca jeIHUM OOJMKOM 3Haka (Cepuja Kpyrosa),

Ipyra TpaHa WHAYCTPHje TpEACTaBJbEHA je ca IpyruM OONMKOM 3Haka (cepuja

TPOYTIIOBA).

KomnapaTtuBHO cemMrnopa3zMepHO KapTorpaducame H3BOIU Ce H3IBOjSHO 110 CepHjama
JENHONMKHUX WIM DPa3HOJMKHX 3HAKOBA M TO CjeAUEEHHX Ca CBPCUCXOAHOM Oa3HOM
BpenHourhy mokasaresba (G) ca BpenHomihy 0a3HoOr ckamapa (S) KOJI jeAHOJNUKUX 3HAKOBa
wm Baiepa (f, V) KoI pa3HOMMKHX 3HAKOBa. YTJABHOM C€ KOPUCTH Mpu mopehemy
HUCTOPOJHUX II0jaBa M EHUXOBOM MehyCOOHOM OJHOCY Kao M OJHOCY IpeMa IICJIHHH,
(kpyxHHU Hceuln, cTy0oBH, ,,utuie” u ap.)” (CperenoBuh Jb.,1982/83).

[MpunukoM u3pakaBarma MmokasaTesba opeljeHuX MojaBa y TeMaTckoj Kaprorpaduju
ce KOpHCTe KapTojujarpaMd y OOJHMKY pa3MEpHHX TIeOMETpHjCKHX 3HakoBa. [la Owm
BCJIMYMHA YCIOBHOT 3HAKa MpEJICTaBJballa BEIMYMHY pa3BHjEHOCTH TMoOjaBe (HCHY
KBaHTHTaTUBHY JMMEH3H]Y), HEOIXO/HO je J1a HyMEpHUYKe BPEJHOCTH I0jaBe OyTy CBe/ieHE
Ha pa3Mep (QYHKIIMOHAIHOT JMHHjCKOT elleMeHTa ojapeheHe reomerpujcke ¢urype (cimke
wm Tena). Hymepuuka BenmuyuHA MOKa3aTesba KapTHpaHE IOjaBe MOXKE OMTH JIMHH]jCKA,
MOBPIIMHCKA WM 3allPEMUHCKA BPEIHOCT, Al TAKO 1a C€ MpU KOpHIIhemY ITOBPIIMHCKE
WK 3allpeMUHCKe Gurype oapelyje BeamdnHa BeHOT (PYHKIMOHAHOT JIMHU]CKOT eJIEMEeHTa
(WBHIIa KOTIKE, BUCHHA HJTH CTPAHUIIA TPOYTIIA, U Jp.).

,» Yriopehyjyhu uHHjcKy, MOBPIIMHCKY U 3alIPEMHHCKY pa3MepHOCT Kaprorpadckor
u3paxkaBama, MoXe ce ucrahu ja:

3ampeMHHCKa BpeAHOCT 3Haka omoryhaBa kaprorpadcku HajBehy u3paxkajHOCT
Pa3BHjEHOCTH I0jaBe, U TO:

- y3 peNaTUBHO MambM CTEINEH TeHepan3alyje,

- Kaprupame Behux aMIuUTy1a mokas3aresba, 0 MUHUMyMa JI0 MaKCUMyMa,
- JeTaJbHY Kiacu(UKaIHjy IoKa3aTesba IojaBe U

- aHANUTHYKO M CHHTETHYKO KapTHpambe.

Bpoj jenuHuma xoje KOpUCTHMO 3a M3pakaBambe I0Ka3aTesba KapTHpaHe I0jaBe je
HajBehn kox komke W yonTe mTo oMoryhaBa HajBehwm pacmoH KiacupHUKaImje caapKuHe
KapTe.

Ja Ou ce yTBpAHMO W TIOKa3a0 yTHIA] OONMKA TeOMETPHUjCKOT 3HaKa Ha TpaduuKy
onrtepeheHoCT TemMaTcke KapTe, ynopennheMo HeKOJIMKO 0OJMKa MPaBIIIHUX T€OMETPH]CKIX
¢urypa, ca jemHaKAM CTpaHHWIIaMa, WBHIaMa W gamjametpuMa (a = d)”
(Cperenosuh Jb., 1974)
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Tab6ena 1. I'paguuka onrepeheHocT KapTe reoMeTPUjCKHM 3HALMMA — KYMYJIATHBHO
10 1000 BpennocHux jenunuua nojeaunux ¢purypa (Cperenosuh Jb., 1974)

Teomerpujcia purypa BenunHa JTUHUJCKOT eJIeMEHTa I'padpuuxa OﬂTe‘?eheHOCT
3HaKa Kapre y %

JenHaKOCTpaHUYHH TPOYTao a=1.5 197\/; 6.47
Kpyr d =1.1284/P 475
Ksaapar a=AP 422
IpaBuiaHu TeTpaeaap a= 2,()396%/? 3.08
Jlonta d=124073y 1.91
Koika a= W 1.42
Kouka y nepcnexktisu ” 1.95

[Ipema momarmMa U3 Tabene 3akJbydyje ce Ja 3a UCTH Opoj KOpHUITheHNX jeInHUIa
TCOMETPHjCKUX (Qurypa, Hajpuiie onrepehielhe Ha KapTH WMa jeJHAKOCTPAHWIHH TPOYTao
(6,5 %) a Hajmame korka (1,4 %) y ogHOCY mpeMa MOBPIIMHHU MPABOYTJIOT TPOYTJIA Y3€TOT
kao 100% oOpa3zoBaHOT caMO JIMHHUJCKUM €JIEMEHTOM 3HakoBa. Melytum, ¢ 063upom na ce
KOITKa Ha KapTH MPEICTaBJha y MEPCHEKTHBHO] MPOjEeKIHjH ca Ba poMOOHIa U KBAaAPaTOM
Koju Takohe omrepehyjy kapTy, 3HaK y oONHKy Kollke moBehaBa omTepeheHOCT KapTe Ha
1,95 % 3a uctu Opoj jemuHMIA, Tako Jla 3HaK y OOJHKY JIONTE HajMame Tpaduuku
onrepehyje kapry ca 1,91 % (Cperenosuhi Jb., 1974).

Jepunucame nojMoBa kKapTorpapckux cumM00J1a 1 3HAKOBa

VY paznuuuTUM HayKaMa MojMOBH CUMOOJ M 3HAaK Cy jaCHO OJIBOjeHH M Je(UHUCAHU
Kao JiBa pa3jiMyuTa MOjMa Ca OCHOBHMM KapaKTepHUCTHKaMa (Ha MpUMep Yy MCHXOJIOTHjH,
YMETHOCTH, je3HKY, IPUPOTHAM U JPYIITBEHHM HayKama).

ITojam cumbon ce y kaprorpaduju Hajuemhe KOPHCTH IPH HOMHHAITHOM HAYHHY
Npe/CTaBbatba I0jaBa y MPOCTOPY, IOK C€ I0jaM 3HAK KOPUCTH y OpPAWHAIHOM H
HHTEPBAJICKO-Pa3MEPHOM HAaYMHY NPEACTaBbamka. 3HAK CE OJHOCH Ha TEOMETPHjCKO Tello
(kpyr, MpaBOyraoHHWK, KOIIKa W Jp.), JOK Ce€ IojaM CHMOOJ KOPHCTH OHIa Kajaa je
JOMMHAHTHA HeKa KBAIMTAaTHBHA OCOOMHA NPEICTaB/beHA H-UME. 3HAKOBH M CHMOOIH Cy
YIJIaBHOM Cpa3MEpHHU JIMMEH3HjaMa KapTe M 4YecTo yHamnpen onpeheHu (kJbyd 3HaKoBa M
cumbona). Mory Outu y pa3mepu W BaHpasMmepHH. [Ipunmkom onpehuBama BenuuuHe
3HaKOBa, ca Jpyre CIpaHe, KOPUCTH C€ CEMHOpa3Mep Kao U OCHOBHA IIpaBHiaA
ceMHOpa3MepHOr Kaprorpaducama. tbuma ce onpelyje HEKH KBaHTUTET JIOK CY
KBAJIMTAaTUBHA CBOjCTBA IIOJBPrHyTa M300pOM BpCTE 3HaKa Koju he ce KOpHCTUTH 3a
IIpeiCcTaBJbamke MojaBa y MpocTopy. ,,Bpcra 3HaKa 3aBUCH O/:

- BpcTe KapTe (ommrereorpadcka Ui TeMaTcKa),

- METOJIe KOja ce KOPHUCTHU MPUIIMKOM KOHCTYHCaha KapTe,

- rpadmukor ontepehema onpelere BpeTe 3HaKa U

- BpCTe rojaTka Koju npeacrasibajy.” (Cperenosuh Jb.,1974)

3HAaKOBH C€ YTIIaBHOM KOPHCTE HAa TEMAaTCKHUM KapTaMa ajli M y KOMOWHAIMjH ca
onmTe-reorpagKuM KapTama M lbBUXOBUM YCBOjE€HUM CHMOOIMA.

OcuM 00nrKa U BEIMYHHE, 3HAKOBH C€ KapakTepHUITy ¥ 00joM MU mpadypoM, mTo
Takole 3aBHCH O] KapaKTePHCTHKA M0jaBa.

OCHOBHM T'€OMETPHJCKH 3HAIM Kao INTO CY: KPYr, TPOyrao M KBaipaT CBOjUM
KapaKTepUCTUKaMa 03Ha4aBajy OCHOBHE BPCTE IPOCTOPHO JETEPMUHICAHUX I10jaBa.

Takobe, ocHoBHe 0Ooje Kao INTO Cy: LPBEHA, >KyTa U IUIaBa ajlld U OHE U3BEJCHE,
03Ha4YaBajy U3BECHE KBAJUTAaTHBHE OCOOMHE I10jaBa.
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KomOunanmjom oBux GopMu MOXKEMO OIPEINTH OKBHpPE y KOjUMa ce O3HadaBajy
IPUPOAHE M APYIITBEHE aKTHBHOCTU Yy HpOCTOpy. KpuTepmjym Koju ce TOM HPHIMKOM
KOPHCTH, MOXe Hah¥M yrmopuITe y pa3InduTiM HayKama Koje ce 6aBe 00IMKoM U GpopMoM
3HaKOBa (YMETHOCT, IICHXOJIOTHja | Jp.)

HcroBpeMeHO, IPUIMKOM TyMadela OBHUX MOjMOBA, HEOIXOMIHO je ucTahu BUXOBY
BEPTHKAJIHY MOBE3aHOCT Y CMHUCIY Ja je Ha MpHMEp 3HAK KBajpara cHMOO0JI APYIITBEHUX
nojaBa JI0K je u 00ja 3HaKa KOjU Ha mpuMmep cuMmOoumine Takohe Heke ocoOMHE OMTHE 3a
TyMademhe KapaKTepPHCTUKa I0jaBa W aKTHBHOCTH y TPOCTOpy (Ha mpuMmep, KXyTa je 0oja
Koja cuMmOonn3yje (03HayaBa) cTaHOBame y EHIIIECKO] Ipakcy IJIaHupama).

,»JHAKOBHU CY CpeICTBa KOMYHHKAIIMje KOja mpeHoce HHpopmaije (1eyjy mocpeaHo
u HerocpeaHo). 3axBasbyjyhn msrpaljeHoM cucremy 3HakoBa, Moryhe je He camMo IpeHeTH
BJIACTUTA MCKYCTBA W WJEje HEIOCPEIHO NMPHCYTHUM YYCCHUIMMa KOMYHHUKALMje HEro W
caBiazaTy npoctopHe u BpemeHcke aucranie” (Por H., 2004.).

CumboI jecTe TmojaM KOjU TIPEACTaBJba Be3y mM3Mel)y 3Haka W IMojaBe KOjy Taj 3HAK
MPeCTaBiba. TO je JOTHMYKH EHTUTET KOjU MOpell acourjaTHBHE QYHKIHje nMa U onpeheny
MeTa(pU3UUKy KOHOTAIH]jy.

,Kaprorpajcka KoOMyHHKalldja OCTBapyje ce pa3MeHOM HuH(opMaluja/mopyka,
MOCPEACTBOM Me[Hja y IPOCTOPHO, BPEMEHCKH W CajJpkajHO (TeMarcku) ojapeheHom
KOHTEKCTy, ca onpeheHuM edekTrma. 3Haua] kapTorpadcke KOMYHHKAIHjEC y TEPHOLY
JMIOMUHAIIM]€ EJIeKTPOHCKUX MeAMja carjiefaBa ce Kpo3 (DYyHKIMOHATHO-CTPYKTYpaHE
acriekte” (JoBanouh J., 2007). OBu acrekTH jecy OCHOBHa IEPCHEKTHBA CHMOOJIOLIKO-
3HAKOBHHUX CHCTEMa Ha Kaprama. tbuxoBu MehycoOHM onHOCH (nedrHECAHM MTOJI0XKajeM Ha
KapTH ald U Mely3aBUCHOM KBaJMTATHBHO-KBAHTHTATHBHOM OJHOCY MOjeIMHUX OCOOWHA
Koje Tpeba IpeacTaBHTH) Kao M cajpikaj Koju oOyxBarajy, Hajy CTPYKTYPY CIMKOBHO-
3HaKOBHOT MOJIEJNA IIPOCTOpa U [ojaBa M Ipolieca KOju ce OJBHjajy Y HBeMy.

Kaprorpagckn 3HaKOBH M CHMOOJNM HPEACTaBJbajy ,,...CPEICTBO OJpaKaBama H
IpeHoca IMPOCTOPHO-BPEMEHCKHX HH(OpMalja, HAyYHHX 3Hama O 3aKOHHTOCTHMA
pa3memTaja objekaTta W IM0jaBa, HUXOBOT MOJOXaja (CTama, Pa3HOBPCHOCTH), MIPOCTOPHE
Y3pOYHO-TIOCTIEINIHE TIOBE3aHOCTH U Mely3aBucHOCTH U quHaMuke” (JoBaHosuh J., 2007).

Kaprorpadckn 3HakoBM mpenctaBibajy Behm cremeH amcTpaxoBama Off chMOoIa.
CumOonu Ou Tpebdano na Oyay jacHH, IPENo3HAT/LUBU, HEJBOCMHCIICHH U Jia nojicehajy Ha
M0jaBy KOjy MpPEACTaBJbajy. 3HAKOBU Kao ojapeljeHe reomerpujcke Gopme NPUAPYKEHH Cy
rojaBaMa IpeMa yCBOjeHOM KpUTepujyMy (0 uemy je OWio peun), anyd TH KpUTEPHjyMH HUCY
yHuBep3anHu Beh ce ycBajajy oa ayropa 1o ayTopa Kapre.

Temarcke kapTe cy Hajuemhn KopucHUIM 0Be popme (3HaKoBa). Y KOMOWHAIMjU ca
CUMOOJIMYHUM TIpPEJCTaB/baleM JAajy CIMKY O cTawmy y mnpocrtopy. Henocrarak yHuBe-
P3aJHOT KJby4a 3HaKoBa (1 cMMO0I1a) 3a MPENCTaBIbakhe IPOCTOPHUX H OMICHHX eIeMeHaTa
OWTHMX 3a HeKOo HcTpaxuBame (Ha mpumep I[Ipoctopum I[lnanosu, IIIIIIH, nmanosu
OIIIITHHA, PETHOHAIHU IUTAHOBH W [IP.) 3HATHO OTEXKaBa paja M KOpPECHOACHIHjy melhyza—
BUCHHX IIPOCTOPHHX IOJaTaKa.

3HAKOBH U HUMa CHMOOJIYHO TIPEICTaBJhEHE I0jaBe Ka0 W CHMOOIMMa AUPEKTHO
MPEICTaBJbEHE II0jaBe 3ajeJHO Majy BHIIECIOjHY CIHKY CTama y mpocTopy. OBako
Je(pMHUCAHO CTamke Ha KapTH jecTe MOKa3aTesb OJHOCA YOBEKA IpeMa CIOXKEHOM CHCTEMY
MPOCTOPHUX jeJHHHIA U IHIXOBE BE3€ Ca aliCTpaxOBaHUM aKTHBHOCTUMA Ha TOM IIPOCTOPY.

,,CrennpuuHocT Kaprorpadckor Meroaa je y MoryhHocTH yommraBama (y
MOjeANHAYHOM U OIIITEM CMHUCIY). AINCTpakiyja U YOIITaBake Ca3Hamba O MPOCTOpPY M
MIPOCTOPHO] TUCTPHOYIIMjHU ClIaajy Y OCHOBHE oape0e kaprorpadckor Meroaa...”

,,CreruduaHocT kaprtorpadckor yommraBama MaHU(ECTyje ce Kao MPOCTOPHO U
caipkajHO yommraBame. [IpocTopHO yommrTaBame cacToju ce y MOryhHOCTH aa ce H3
MHOIITBa O0jeKara M3/1Bajajy OINIITa 3ajeJHUYKa CBOjCTBA, IIOMONY KOjuX ce Koj cumOoIa
Jajy KapaKTepHCTHKE CBaKor wWiaHa ojpeljeHor kaptupaHor ckyma. IlpeacTaBibame
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IIPOCTOPHAM CHMOOJIMMa HaMehe yornmTaBame caMo M0 TOM OCHOBY, T€ ce KOJ (hopMupama
JiereH/ie KapTe BOJIU padyHa caMo O meMy (OCTalu ce eJIeMEeHTH 3aHeMmapyjy). CagpxajHo
YOIIITaBak-¢ 3aCHWBA C€ Ha 00jeqNbaBarby HAjBAXHHUJUX CYIITHHCKHX (KBAJIMTATHBHUX)
KapakTepucThKa oOjekara, koju Qopmupajy oxpehenu ckyn. Onpeljenum kaprorpadckum
3HAaKOM HM3pakaBa ce Ta KBaJuTaTuBHa kapakrepuctuka” (Mkonosuh, XKuskosuh, 2007).

TaGeua 2. [llema npeacraB/bamba 3HAKOBa Ka0 0CHOBA 32 H3Pa/y HUXOBOI CTATHCTHYKOT Mperieaa
Y OIHOCY HA BPCTe TEMATCKHUX KApaTa U3 NPOCTOPHHX IIAHOBA

1. Kox onpelene kapakrepucTHIHE
KJIace CPOJHUX 3HAKOBA

W kox: K+1+Tumu/Tunul1+2
T- 3a Tauky

JI- 32 nuHMjy

I1- 32 oBpIIMHY

2.bpoj 3Haxa; (M3BEACHU 3HAKOBU
nobujajy jou jenan 6poj Ha
OCHOBHH 0p0j)

Jla v je 3HaK OCHOBHH MJIH M3BEJICH

Bpcra 3Haka (Tauka, JUHHja,

OpujeHTanmja 3Haka
TOBPLINHA) PYy 1Y

Onuc 3HaKka

O6mux nuHYje (myHa, ucnpekunana, | boja muanje: CMYK lupuna nuauje (mm)

LpTa-TayKa-1upTa ...)

IMonoxaj arpubyTa (TEKCTa) KOjH boja tekcra: CMYK DoHT TekcTa

HJC y¥3 3HAK YKOJIMKO Ir'a uMa

Tlonoxaj pehepeHTHE TauKe TEKCTa Boja Tekcra: CMYK DOoHT TeKCTa

Kao MOoceOHOT 3HaKa

ITonoxaj pedepeHTHE TauKe 3HAKA boja 3naka : CMYK

W3Bop 3naka (Hmp: MHTepHAm.

3Haveme 3HaKa .
HATCILE 3H Xwupporp. Opranuszanuja)

Hcnpranu 3HaK

Bpcta momaTka (Tomorpadckuy, Ha3uB kapTe Ha K0jOj ce KOPHCTH
xuaporpadcku, ypoaHH, COLMjaTHI

H J1p.)

Panr u BpCTa INUIaHa WK KapTe€ Ha
KOME C€ KOPUCTH
3HAK

Kaprorpadcku MeTou Koji KOpUCTe 3HaKOBE U CUMOOJIE 3a MPECTaBIbabe 110jaBa 1
npoleca y NpocTopy Cy METO/IM: CUTHAaTypa, 3HAKOBa, BEKTOpa, cKallapa, aji(aHyMepHuKuX
3HAKOBa, MPOCTHX '€OMETPHU]CKUX 3HAKOBA, CTPYKTYPHHUX 3HAKOBa U Jp. y KOMOWHALUjH ca
60joM u mpadypoM Kao ¥ rpaHUYHUM JIMHUjaMa KOjUMa ce pa3JiBajajy MojaBe pasIHYUTHX
Kapaktepuctuka. OBo cy yjeaHo rpaduuka cpencrBa KapTorpad)cKor H3pakaBamba Ha
TEMaTCKUM KapTama. ['padmuka cpeactBa Tpeba Ja MCIyHE JBa OCHOBHA CBOjCTBa:
MeTpudaHOCT U ounriiequoct (Jbemesuh, M. n JKuskosuh, /1., 2001).

VY tabenu koja CIEAHN je IPEeUIOKEH HAYMH Ha KOjH €€ MOYKE OCTBAPHUTH CTaTHCTUYKU
NPUKa3 pPa3IMYUTHX 3HAKOBA M CHMOOJIA KapaKTePHCTHYHHX 3a TEMAaTCKe KapTe Koje ce
KOpHCTE 3a U3pasy MPOCTOPHUX IUIAHOBA Pa3IMYUTHX HHBOA.

Tabesa 3. lIpumep

AA010
OCHOBHHU CHMOO0I 001 KAAC010T001
Tauka Ilpuu cpn u yeknh HOpMaJiHa

IlenTap cumboma

C:0% M:0% Y:0% K:100%

X

Pyanux

Katorpadcko-Tomorpadcku kipyd

Tomnorpadcku
Temarcku cuMO0T

Kapra eHepreTckux moreHujana

TIIIIIITH,

Pernonannm mias,
IIpocTopru mwiaH pemyoOivke
(omTuHe)

Tonorpadke kapre
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KAACO010T001

- K - Kapra, temarcka, ommrereorpadcka, (I — mman: ypOaHHCTHYKH,
JeTaJbHH, PEeryJalioHHt, IPOCTOPHHU, KaTACTAPCKH).

- A — cumbor 3a KaTeropyjy atiaca (Bpcra aTjiaca TeMaTCKuX KapaTa, Tj. BpCTa
wiaHoBa. ['pamainyja je oJ BHUINEr Ka HIDKEM HHBOY IUIAHOBA), HA MPHUMED,
aTiiac CBETa WJIM KOHTHHEHTA, IPYKABHU aTiiac TeMaTCKUX Kapara, perHOHAIHU
aTnac kapara, atnac kapara [IIIIIIIH, atmac TemaTrckux KapaTta Koju ce
OJIHOCH HA OIIITHHY, XUIPOJOIIKH TEMATCKH aTiac, T'COJOIIKH TeMAaTCKU
aTiac UT/. YKOJIMKO je KapTa He3aBUCHA OJ1 aTjlaca KOpUCTH ce cuMbon X.

- A — cuMb0oJ1 3a KaTeropujy KapTe y arijacy, Ha NpuUMep, KapTa KOHTUHEHTa,
TeMaTcKa KapTa Koja ce OIHOCH Ha Ipynanujy Kapara U3 o0JacTH CTaHOBamba,
npuBpeze, Gpuzndko-reopackux KapakTepHCTHKa UTH. (peaHu Opoj - CIoBO
a30yke 3a oapeheHy KapTy y TOM aTiacy). YKOJNMKO je KapTa HE3aBHCHA O]
aTmaca Takohe ce BpmHm cuMOonHM3andja Kako OM ce OIpeauyio MEeCTO
cnenn(UIHE KapTe y cUCTeMy KapaTa 3a onpeleHy tematuky. 3aceOHe KapTe
ce IpeJCTaBIbajy MOCIIe IpyIle ataca 3a oApel)eHn HUBO IIaHUPamba.

- C 3a cumon u 3 3a 3HaK.

- 010 — pexnu Opoj rpyrne CpoAHMX 3HAKOBa (Ha TpHMeEp, rpyna 3HAKOBa
€HEePreTCKUX MOTCHIIM]jajIa).

- T — tun 3naka (tauka - T, munuja — JI, moBpiumna — I1).

- 001 — penuu Opoj 3HaKa (MPHUIPYKHUBAkE PEIHOr Opoja ce BpIIM IMpema
3HAuYCHY y OJHOCY Ha TEMATHKy, a YHyTap 3HAKOBa HCTOT HHBOA 3HAYCHA
mpeMa a30y4HOM peslocieny).

- 3HaKk Koje ce Jo0uja u3BohemeM u3 HEKOTr PYror 3HaKa uMa UcTu Opoj (KOm)
KOME ce Ha Kpajy IpuApYXKyje jou jenan 0poj.

INokazano ce ma mpu U3pamy TEMAaTCKHUX Kapara (Hajuemhe M3 MPOCTOPHHX IIAHOBA
Pa3IMYUTHX HHUBOA), j¢ TIOTPEOHO YCBOJUTH jeAWHCTCHH KJbYd 3HAKOBAa Kako OM OHU OWiH
yckimal)eHn, Tj. yIIOpeauBH Kao M jaCHU M JIAKIIH 3a TyMademe. 300T Tora je IpeayioKeHo aa
mema u3 taberne 2. Oyae OCHOBa 3a M3paly CTaTUCTHYaKe jeUHUIE Koja he ce mpuMemi—
BaTH Ha CBMM CUMOOJIMMa IIPUIIMKOM U3pajie CTATHCTUKE 3a OBE CHMOOIIE.

3HaKOBH KOjU C€ KOPHCTE Ha TEMAaTCKUM Kaprama Ou Tpedajo Ja MpencTaBlby
MIPOjEKTOBaHY KBAJIUTATHBHY M KBaHTUTATUBHY OCOOEHOCT HPOCTOPHO JAETEPMHUHHCAHE
mojaee Wiy mporieca. Kpamurer je mpencraBibeH popmMoM (00IMKOM, O0joM, BPCTOM 3HAKa)
a KBaHTHUTET FEIOBOM BEJIMYMHOM a/IeKBaTHOM apea-pasMepoM KapTe M CEMHO-pa3MepoM
3HaKa M BPEJHOCTH KOjy OH MPEICTaBIba.

CBH 3HaKOBH TEMaTCKUX KapaTa ce MOTY CBPCTaTH Y JBE KJiace: Kilaca arcoNyTHHX
KBATUTATUBHAX M KBAHTUTATHBHUX KapaKTEPHCTHKAa M Kiaca 3HAKOBa H3BEICHUX
KBAJITATUBHUX U KBaHTUTATHBHHX KapakTepucThka. OBa Ipyra rpyma je no0ujeHa U3BO—
hemeM U3 cupoBHX mojmaTtaka. V3BeneHe BpeIHOCTH M3pakaBajy HEKY BPCTY 30MpHUBama U
MehycoObnnx omHoca m3Mely xmaca. Ha mpumep, Opoj cTaHOBHUKA IO KHIIOMETPY KBajapa—
THOM WJIM IIPOCEYHE jyJICKE TeMIIepaType, WM JOXOIaK IO IJIaBU CTAaHOBHHWKA W jap. Oa
rpyla 3HaKoBa 00yxBaTa YETHPH BPCTE OJHOCA: IPOCEKE, pa3Mepe, TyCTHHE U NOTeHIujaje
(Lewis P., 1977).

Tymaueme kapTe ce 3acHHBA Ha TyMayely CTPYKTYpe calpKUHE KapTe U TO MPEKo
T3B. TpaHCIAIMje TCOMPOCTOPHUX TIojAaTraka Koja ce omiena y: ,lllematmzanuju u
JMeTaJbU3alldju  campkaja  (cuctemMa cuMOONa W 3HAKOBA), KBaHTU(UKAUjH —
KBaTU(UKAIMjH, KOHTHHYaJIH3alMjH — JUCKPETH3AlMjU, pa3jiaralby —CjeAHbaBamy,
peTaTHBU3ALHUjH — allCONYTH3AlUjH U KOPUTOBahY — HUBEIUPAY.

Wndopmannje koje campxke KapTe ce MOIY MNpPEBECTH Ha JpYyre je3uKe IITO
omoryhaBa MHOTOAacCIeKTHOCT HHXOBOT Kopuiifiela M yKJbYUUBAaWmE y JAPYre CUCTEME
Hayka” (OKuBkosuh [1. u Josanosuh J. 2007).
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3Hak ¥ cMM00J1 KA0 CPeICTBO KOMYHUKAIIHMje

butHa omnmmka KOMyHHKandje Kao BPCTE HMHTEpAKIMje je Ja ce Ta HHTEpaKiuja
onBuja nmomohy 3HakoBa. @paniycku kaprorpad u Teoperudap XKak bepren, y cBojoj Kib—
w3 ['paduuka cemumonoruja, mocraBuo je Teopercke ocHoBe T3B. HMHpopmarusHe
Busyenuzanmje. Y 1974 rogunu bepreH je nocTaBuo mecT OCHOBHUX TpaduuKuX Bapujadiu
Ha OCHOBY aHaJIM3e Hocuola uHpopmaiyje rpaduyke npencrape. To Cy: BeMMYHHA 3HAKA,
opujeHTayja, 060ja, TEKCTypa, HUjaHCa Kao W IMO3WLHja Y JBOJUMEH3UOHAIHOM IPOCTOPY
(Bertin J., 1983).

CumOonu cy 3HaKOBM KOje KOPHCTMMO 3a O3HauaBam€ CTBapH, OJHOCA, HJE)ja,
J0’KUBJbAja M YOIILTE Pa3MIUTHX CapiKaja KOjUX CMO CBECHHU U JKEIMMO MX (DHKCHPATH.
OHu cy HocHoLM 3Haverma. CHMOOIMMa CaoIITaBaMO pa3He cajpikaje U Kao MOpyKe HX
ynyhyjemo apyruma (Por H., 2003). CumOonm KOMyHHKalMpama ce KOPHUCTE M Kao
HeBepOallHa CpeICTBa IyTeM KOjHX ce ApyruMa ymyhyjy mopyke oapeheror caapixkaja.

Kaprorpadcku cumbonn cy meo HeBepOamHe KOMyHHKAIMje KOja c€ 3acCHHBA Ha
IPOCTOPHHUM OJHOCHMA JjBa U BHIIIE 3HAKOBA Ka0 M BUXOBE MHTEpaKNHje, KOjOM HaM IIajby
nH}opMaIujy 0 1MojaBu y MPOCTOPY KOjy NMpeAcTaBibajy. OcUM OBHX OHOCA, KapTOrpadCcKu
CUMOONM TIOjeIMHAYHO Jajy HMH(OpMAaIMjy O KBAIUTETY U BEJIWYMHH MPOCTOPHO
JCTEPMHUHHCAHE T10jaBe, KOja je MPEICTaB/beHA PA3TUUUTHM (GopMaMa M JTUMEH3HMjaMa TOT
cumboria.

IIporec cumbonu3zanyje ce OJBHja TEK HAKOH IMpoleca KiIacu(pHUKAIHje, CUMI—
mdurkalmje Kao ¥ UCTUIIakba ONTHUX KapaKTEPUCTHKA 110jaBa M Mpoleca KOju ce KapTUupajy.
Cumbonu3anuja NOYHbE CTHIN30BambeM aTpulOyTckux BpeqHoctd. [Iporec cumbomu3anmje
o0yxBaTa TP HHBOA BPEIHOBamba (HOMUHAIHH, OPAMHAIHH M HHTEPBAICKO-Pa3MEPHN).
HeomnxonHo je ma ce u3BplIe 1Ba OCHOBHA 3aJIaTKa Ipe CaMor Ipolieca CMMOOH3alHje, a TO
Cy: omabup (Wiau MpoMeHa) HUBOA BPEIHOBamka Kao W KOHIIETITyann3andja (cBoleme) mume—
H3Wja 3a CBaKH CETMCHT KOjH ce KapThpa. buio Om moXeJhbHO [a je jemaH oI HauyMHa 3a
Kpeupame cuMO00Ja NMPEeKO0 HHBOA BPEOHOBAma 3a CBaKy BH3YEIHY Bapwjadily Koja ce
3aMHCIH ¥ CBEJCH Ha CEMHOpa3MepHY BEIMYMHY KOja OIroBapa Cpenmo] Trpadudkoj
OnTepeheHoCTH Te TeMaTCKe KapTe.

,OIHOC 3HaKa ¥ HBUME O3HaueHOr ()eHOMEHa je jeJHOCMEpHa pejanuja Mpec—
JMKaBamka — O3HAuYeHa I0jaBa je MpeciuKaHa y 3Hak. Je3uk kapre je kaprorpadcku je3uk,
OJTHOCHO CHCTEM 3HaKOBa IIOMONy KOT ce u3paxkaBa IpoCcTop, pa3MelITaj [10jaBa v IpeaMeTa
y BEMy W BUXOBE BpeMEHCKe npomeHe”. V3 oBora ce MoXke 3aK/by4WTH Ja je KapTa
JBOJAMMEH3HOHAIAH Mo/ieN (KapTa, CluKa, pOoToKapTa, EIEKTPOHCKE KapTe U Ap.) TPOIUMe—
H3UOHAIHOT MNpPOCTOpa (TPOAMMEH3MOHATHA MOJCNH: pesbeHH MOJIENH, XOJOrpaMu,
CTEPEOMYNTHILTHKALH]E, TUHAMHYKA OJIOK TUjarpaMu, TUHAMUYKH XOJOTPaMH) y YETBPTO]
JMMEH3UjH — BPEMEHY W NPEICTaBsba 10 KOMYHHKAMOHOT mmpoleca mTo he u y Oyny—
huoctn ocratu (Mxonosuh B., 2005).

Kaprorpadckn 3HaAK W HEroB CHCTEM Cy IIOIBPTHYTH OIIITHM IPaBHIAMA
cemuonoruje. C 003upom Ha To Aa a30yka 1o0OHja IpaBU CMHCA0 TEK OCIIeKECHEM pPeUeHHUIIa
KOje O3HayaBajy MHCIH, ONaXara, YNEHUIC W JIp., CBAKM 3HAK KOjU NPEICTaBJba HEKH
o0jexaT WM MM0jaBy HaKOH MMCHOBama U JIONHpama Ha KapTu. KapTu naje yHHBep3amHOCT
MpUMEHa 3HaKOBa M He3aBUCHA je of nucaHor je3uka (Mkonosuh B., 2005).

Cumbon y Web kaprorpaduju

Pa3Boj TexHoNOrHje je HepacKUIMBO MOBE3aH U 000CTPaHO yTUIajaH HAa pa3Boj Op3e
pa3meHe nHdopMalyja, Kako HyMEpHUKUX, TEKCTYyaJIHUX, TAaKO U rpaMuKUX, BU3YETHUX.

Ca passojem WWW (,, World Wide Web’’) cepBuca mo3HaTor OKpyxkemwa — MHTe—
pHeTa, jaBJbajy ce HOBE MOTYHHOCTH M OrpaHHYCHa Kpajiber KOPHCHHKA U JUTUTAIHUX
KapTorpadckux cer mnopaaraka. OrpaHuuerma Cce OJHOCE HA Maily BEIUYHHY H3Ia3He
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JaToTeKe na OW ce MITo BHIIE yOp3ao NpOLec MPEHOLIeHha Kaparta Kpo3 MPEexXy U HEerOBOT
npukazuBama y Web Browser y Kpajimber KOpUCHHKA, OTPaHHYCHE y PE3OIYLUjH IITO yTHYE
Ha Ha KBAJIUTET U3Ja3HE JaTtoTeke, Opoj 6oja, BenmmunHa. [IpenHoctu ce ornenajy y agarnuma
Koju oMoryhaBajy BHCOKH CTEIICH BU3yalTHE aTPaKTUBHOCTH W HHTEPAKTHUBHOCTH.

Pactepckn Tun mojaraka (cumOoisia, 3HaKOBAa, MOBPIIHMHA, JIMHHjAa) MOTY OUTH Yy
JPEG wmun GIF ¢dopmatn. Bektopcku tun mnomataka Moxe Outu: SVFE, DWEF,
WebCGM,PDF, GeoVRMN wu apyru. CuM001u y 0BOj BPCTH KOMYHHKaIHje MOTY OUTH
CTaTMYKM ¥ aAuHaMuukd. CTaTHYKH TpHKa3 CcUMOOia, TMOBpINMHA, TEKCTa, je
HajIOMUHAHTHUjU U pactepckor cy tuna. Hajuemhe cy To JPEG mmm GIF.Kana je peu o
KapTamMa oOHe ce camo Mmory rienatu (,,View Only Maps™). HWHTepakTHBHOCT KO
CTAaTHCTUYKOT TpUKa3a MOXeE ce MOOWTH: 3ymupameM U nomaBameM Bese (hyper link).
JMHaMIYKK TPHKa3 ce MOXKE OINICAATH y NPHKa3UBamby aHuManuja, Gopmara tuma AVI,
MPEG, QuickTime.

I'papmuko yobrmuaBame momaTaka Mel)y KojuMa Cy M 3HAKOBH M CHMOOJH C€ BPIIN
T3B. PCHIHMpAmEM KOjUM C€ TEHEepWIly IIOAald Ha OCHOBY Ae(PpHHUCAHUX TpaduuKmx
KapaKTepUCTHKA EHTUTETa IPOCTOpa ¥ HU3a KOMAaHH, YITIaBHOM BE3aHUX 3a IUI0OTOBame. To
cy: onabup ¢onroBa, 0oje, KapaKTEpPUCTUKE — JIMHUjA, KapPTAaKTEPUCTHKE — IOBPIIMHE,
CUMOOTIH.

,,EJIeMeHTH rpaduukor yoOnnyaBama MopKaBajy U KOMIUIEKCHHje KapaKTepUCTHUKE
eJIeMeHaTa IpocTopa Kpo3 rpaduuke cumbosie u 3HakoBe. OHe ce orienajy y rpynucamy
WM CeJeKLHUjH — Koje oMoryhaBajy MHTepakiMjy KOPUCHHKA ¥ MpHKa3a IITO UMa 33 b
nobujame JoaaTHe HHPOPMAIKje O IPOCTOPHOM EHTHTETY Ha OCHOBY mpociiehene naeHTn—
(uKaIoHe KapaKTEPUCTHKE CeJIEKTOBaHOT eneMenTa npocropa” (bespun J, 2001).

3akbydak

Ha ocHoBy ymopenHor mperiiena 3ajelHUYKHX KapaKTepHcTHKa Kao U MelycoOHux
pasnuka u3Mel)y mojMoBa kaprorpadckor 3Haka W cuMbosia, Mory ce ucrahu HHXOBH
XOPU3OHTAITHHU ¥ BEPTHKAJIHHW HUBOM IIpeJicTaBibama. OHO IITO je 3ajeIHUYKO KOJ OBa JBa
IojMa jecTe YMIbEHUIIA J1a ¢y 00a MojMa arcTpakiffja mojaBe kKoja ce kaptupa. OHO ITO UX
pa3imKyje jecTe HMBO T amcTpakndje. To je yjeAHO HHXOBa BEpTHKAHA ITOBE3aHOCT.
XOpH30HTAHA TIOBE3aHOCT €€ OJHOCH Ha OpJMHAJIHW, HOMHHAIHH H HHTEPBAJICKO-
pa3MepHH HHBO TIpelCcTaBJbama 3HakoBa. Oba oBa dakTopa cy objenumeHa AudepeHIn—
paHUM, YHHOHUIMPAHNM M KOMIIapaTUBHUM CEMHOpa3MEpHHM KapTorpaducameM M TO Y
CKJIamy ca cpenmoM rpaduukoM omnrepeheHomhy TeMaTcke KapTe y MPOIECY CEMHOpa—
3MepHOr Kaprorpaducama. OHO WITO je OMTHO y Kaprorpa)ckoM cXBaTamy 3HAKOBa M
cuMbona jecre MOTyhHOCT BMXOBE KBAUIMTATHBHE M KBAHTHUTATHBHE JETEPMHUHHCAHOCTH Y
Buay onucHuX tabdena. [Ipumep jenHe TakBe Tabelne je HaBEJEH y TEKCTY, U KaO TakBa Jiaje
MOryhHOCT 3a CTaTUCTMYKHU IPHKa3 KJbyda 3HaKoBa 3a oapeleHe nenuHe (I1aHoBa, TeMaT—
CKUX Kapara, ¢u3nuko-reorpadckux xapara u np.). Kaprorpadcku 3HaKoBU M cuM—00mH
nope]; vHpopMaIHje Kojy Hoce MojeAMHAYHO, Takohe IPHIaaajy jeITHOM CHCTEMY 3HaKOBa
cuMOO0IIa Ha KapTH WM IDIaHy KOjU 3]y cBeOOYXBaTHY CIIHKY ITPOCTOpa KOjU ce KapTHpa H
KOjH Ce TyMadyd KpO3 CTPYKTYpy CaJIpXXHHE KapTe BHILIECIOjHO. Y 3aBHCHOCH OJI HaMEHE
KapTe Omhe W3BpIIeHa TeHepaiHM3alMja caapikaja M IPIINKOM Kpewpama KapTe ald |
NPUINKOM ECHOT TyMauerha, a HAPOUUTO NMOBE3UBAKEM IPyIie 3HAKOBa U CUMOOIIa y jeIHy
CMHUCAOHY LICJIMHY.
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SIGNS AND SYMBOLS AS DIFFERENT LEVELS OF PRESENTING
THE OCCURRENCES IN GEOSPACE

Abstract: This study is about basic cartographic conception like sign and symbol and their vertical and horizontal
connection and condition. Also, the function that they have is marked by nominal, ordinal and interval-ratio scales
of measurement, i.e. levels of representing signs. All these factors are connected and give us information about
qualitative and quantitative characteristics of occurrences in space that we are mapping. Beside main concept, the
statistical unit for determination the key of signs for thematic maps will be also presented here. This unit gives the
main characteristics of sign, which is mapped at specific map or plan.

Key words: sign, symbol, cartographic key of signs
Introduction

The process of symbolization is the process of creating the symbols for presentation
of qualitative and quantitative values, determinated in space. This process includes two
ways of generalization. First one is determination of parameters for distinctive value of
attribute, and the second one is the process of symbolization. This process is developing
after application of cartographic classification, simplification and also emphasis main
characteristics of occurrences and process. Symbolization refers to point, line and area types
of signs that are presenting some occurrences in space or comparative, their relations.

For better understanding of the nature of data and their symbols, it is necessary to
determine the type of signs they are belonging to on bases of scale of measurement. These
scales might be: nominal, ordinal or interval-ratio.

The Nominal Scales of Measurement (Level for Presenting)

We use nominal scales when we need to distinguish among other features only the
basis of qualitative consideration. With nominal distinctions, there is no implication of
quantitative relationship.

Although we can conceive of particular geographical volume on a nominal scale, we
can’t map it as a volume without using a higher level of measurement (ordinal, interval or
ratio) (Robinson A. et al., 1995).

Usually, these symbols reminds on phenomenon that is been mapped. They can be:

- Signs in proportion; they are designed in same proportion as map and depend on
shapes and size of objects in nature. They can be drawed as lines if they can be
found in nature (like rivers, roads, buildings, etc.) or if the lines do not exist (like
administrative lines).

- Condition signs; these signs do not depend on size of object in nature, but only
depend on their characteristics that are presented by form of the sign. The
condition signs are presenting characteristics and purpose of objects that can not
be presented in proportion, because they are too small.

" Natasa Urosev, M.Sc., Republic Geodetic Authority Republic of Serbia, Belgrade
Vesna Ikonovié
Dragica Zivkovi¢
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Figure 1. Examples of different point, line and area features on a nominal scale of measurement
(Robinson A. et al., 1995).

The Ordinal Scales of Measurement (Level for Presenting)

This level of measurement refers to quantitative characteristics of objects that we are
mapping, which are in proportion. This proportion can be realized by symbol-scaled
mapping. Also, it refers to differences among different classes, type of signs that are
marking some objects in space. Signs are distinguish by size, shape, color and the other
characteristics that are presented by sign. The hierarchy can be among one sort of signs and
among different sorts of signs, where the minimal and maximal values are presented by
adopted key of signs (for example, circles are presenting quantitative smaller values than
square, or lighter colors are presenting smaller values than dark colors).

The combination of nominal and ordinal scales of measurement is also possible. In
this case, nominal value presents some qualitative, while ordinal value some quantitative
characteristics of the objects that are mapped. These signs can be called syntheses signs.

If the hierarchy is uniform (refers to one type of data), there will be combination
within uniform signs (for example, different type of concentric circles are presenting the
hierarchy of towns and cities according to the number of inhabitants, or different type of
roads are presented by different type of lines).

Ordinal scales involve differentiation by class, but they also differentiate within a
class of features on the basis of rank according to some quantitative measure. Such ordinal
scales allow map readers to understand that some instances of a variable are larger or
smaller, more or less important, younger or older than others. But they do not indicate any
specific magnitude of difference (Robinson A. et al., 1995).
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Figure 2. Examples of different point, line and area features on ordinal scale of measurement

(Robinson et al, 1995)

The Interval-Ratio Scales of Measurement (Level for Presenting)

This type of signs refers to comparative model of objects that we compare and also to
the direction of activities or graduation of occurrences (isarithm, national, agriculture or
traffic structure, flow lines, etc.). Interval values refer to distances, while ratio values refer
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to scale of measurement that we compare. This model is sustainable during the symbol-
scaled mapping. This way of presenting the processes and objects is usually used when
applying methods of carto-diagrams, flow lines and vectors. This is the method for
presenting massive or comparable occurrences that are repeating successively.

It is important for cartographers to realize that the four measurement levels —
nominal, ordinal, interval and ratio — are nested in one direction only. In other words, data
available at higher measurement levels can be reduced or generalized to lower levels, but the
reverse is not possible (Chang K., 1978).

The process of symbolization begins with style improving and determination of the
attributive values of qualitative and quantitative occurrences. The process of symbolization
includes determination of level of measurement and determination of the dimensions of
signs. Different visual variables of symbolization can be qualitative and quantitative, and
refers to three different types of signs (points, lines and areas). Each of these signs has
qualitative characteristics like: shape, color, texture, orientation, etc.; and quantitative
characteristics like: dimension, color scale, density of texture, intensity or shade of color.

Which level of measurement will be used depends on purpose of the map and type of
data (their qualitative and quantitative characteristics) (Bertin J., 1983).
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Figure 3. Examples of different of point, line and area features on interval-ratio scale of measurement
(Robinson et al, 1995)

Type of symbols (signs)

Symbols and signs can be divided in three basic types: points, lines and areas.
Process of cartographic abstraction is giving distinctive forms to signs by characteristics of
occurrences that they are presenting.

Point symbols or signs are individual like points, circles, squares, rectangles etc.
Every point symbol has its coordinates and relations with other symbols (overlaid and
covered areas), referent point and distance. In this case we can use scalar symbol-scale” (1:j)
for getting dimensions of signs (symbol-scaled mapping).

Linear symbols and signs refer to rivers, roads, infrastructure communications,
administrative boundaries and also to directions of spreading processing, population density.
These symbols have also quantitative and qualitative characteristics like: color, width,
direction of spreading, density and relations among symbols.

Area symbols and signs refer to occurrences and processes that have continuous
spreading in the space bounded with line or points, texture, hatches or shade of color which
is gradually zones between two areas. These two types of symbols and signs (linear and
area) are using method of symbol-scaled mapping for expressing their dimensions.

*Serbian: semio-razmer = English: symbol-scale



74

The cubic signs are also indicators of spatial information. If we construct the map
with this type of signs, we are using valer symbol-scaled mapping (1:J) with special
coefficient for each sign. The cubic signs are loading the map with two-dimension
projection of that cube to plane.

The process of symbolization can be applied on physical-geographic and thematic
maps. The application of nominal scale of measurement is usual on physical-geographic
maps. The signs can be presented in proportion or out of proportion.

The ordinal scale of measurement is applied by using figures of signs depending on
type of symbol-scaled mapping (unificial, comparative of differencial). These methods use
signs like circles, collonades, cuttings, squares, hatches etc.

Differencial symbol-scale mapping is used in several situations:

- when we are presenting on the thematic map serial of numerical values with one
serial of signs in dinstinctive symbol-scale mappling (for example, value of
production of one industrial branch in industrial centres presented by circles) or

- when we are presenting several serials of numerical values with several serials
of signs in several symbol-scale mapping methods (for example, value of
production of several industrial branches in industrial centres presented by
different circles).

Unificial symbol-scale mapping is used in situations:

- when we are presenting on the thematic map several serials of numerical values
with several serials of unicate signs in same symbol-scaled map method (for
example,when we are presenting different industrial branches with different
types of signs).

The differences within serial of unifical signs are express by design, color, pattern,

line shape, etc.

Comparative symbol-scale mapping is used in situations:

- when we are comparing some occurrences in space presented with different type
of signs. In this case, we are using for signs collonades, pies, cuttings, etc
(Sretenovic Lj., 1982/83).

During the expression of indicators of certain occurences on the thematic map, we
use carto-diagrams in form of proportional geometric signs. The main goal of symbol-scaled
mapping is that dimensions of the signs present the quantitative characteristics of the
occurrences, that we are mapping, by putting the indication values into functional linear
element of geometrical figure (radius of circle or side of square).

Comparing the linear, areal and cubic proportionality of cartographic expression we
can conclude that:

- Cubic value of the sign has the largest expression of occurrences that we are
mapping by: relative small degree of generalization, mapping larger amplitudes
from minimal to maximal, detailed classification of occurrences that we are
mapping and by analitic and synthetic mapping.

- Ball and cube have the largest number of units that we use for mapping the
objects from nature, which enables maximal span of map contents.

The influence of geometrical shape of sign on graphical weight of thematic map can

be expressed in several ways. One of them is presented in table 1.

According to the data from table 1 we can conclude that for the same number of used
units, the maximal graphical weight has equal-side triangle (6.47%) and the minimal
graphical weight has cube (1.42%). Knowing that cube on the map is presented in
perspective by square and two rhombuses, minimal value has ball (1.91%).
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Table 1. Graphical weight of map by geometric signs — cumulative to 1000 units of value for specific figures

(Sretenovic Lj., 1974)

The Geometrical figure The size of lin:iagrnelement of the Graphli::ll) ‘gf:%z; of the
Equal-side triangle a— 1.5197\/5 6.47
Circle d =1.1284/P 7
Square a=+P 422
Regular tetraeder a= 2.03963\/\7 3.08
Ball d =1.24073V o
Cube a= W 1.42
Cube in perspective ” 1.95

The Concept of Cartographic Symbols and Signs

In different sciences the idea of signs and symbols is clearly divided and defined as
two different notions with their proper characteristics (for example, in phisychology, arts,
language and other social or natural sciences).

The concept of symbol in cartography is used in nominal scale of measurement,
while conception of sign is used in ordinal and intervel-ratio manner. Sign refers to
geometrical shape (circle, square, rectangle, etc.). Symbol is used for describing some
qualitative characteristics. Symbols and signs are usual proportional with map scale and
often they are determinated by key of signs and symbols in advance. They can be
proportional with map scale or out of proportion. The process of symbol-scaled mapping is
one of methods for determination the dimensions of signs. This is the method for
determinating the quantitative values of objects we are mapping and qualitative
characteristics are defined by sign's shape or type of sign. Type of sign depends on:

- type of the map (physical or thematic),

- method for constructing the map,,

- graphical weight of the signs,

- type of objects we are mapping.

Signs are used for thematic maps but also in the combination with physical —
geography maps with their adopted symbols.

Beside shape and size of signs, some of characteristics of the signs like color, hatch,
pattern depends on characteristics of spatial objects.

Using the combination of these forms we can give boundaries for realizing the social
and physical activities in space. The criterion for this action is based on different sciences
that have signs and symbols as objects for researching (arts, psychology).

At the same time, for good interpretation of these notions (sign and symbol), it is
neccessary to emphase their vertical connection, for example sign of square is a symbol for
social phenomenons, or yellow color is symbol for residential areas in England urban
planning.

“The signs are instruments for comunication that transmite the information (they are
acting indirectly or directly). Thanks to the the developed sign system, it is possible not only
to transmite proper experiance and ideas to present paricipants in comunication, but also to
overcome time and space distances” (Rot N., 2004).

Symbol is notion which presents connection between sign and occurrence, which is
mapped. This is the logical entitet which, beside function of association, has also
metaphysical conotation.
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“The cartographic comunication is achieved through information exchange, using the
media in spatial, time and contenting (thematic) determined context by definite effects. The
importance of cartographic comunication in periode of domination of electronic medias can
be observed with function-structural aspects” (Jovanovic J., 2007). These aspects are basic
perspective symbol-signs systems on the maps. Their relations (deffined by location of the
sign on the map, but also conditional quantitative-qualitative relation of characteristics that
we have to draw on the map), and included contents, provide the structure of symbol-sign's
model of objects and occurrences that are realized in space.

The cartographic symbols and signs present the “...tool for expressing and
transmeeting spatial-time information, scientific knowledge about regularity of dispersion of
objects and prosesses, their locations, spatial conditional connections and dynamics”
(Jovanovic J., 2007).

The cartographic signs present higher level of apstraction than the symbols. Symbols
should be easy to understand, recognize, uniform and remind us of objects that they
represent. The signs, as specific geometric forms, belong to objects by adopted criteria,
which is different from author to author.

The thematic maps are using this forms (signs). In the combination with symbolic
representation they are giving us picture of the situation in space. The main problem of
thematic cartography is absence of the universal key of signs for them, (for example, the
maps in Urban planning) which makes work with spatial data very difficult.

The signs and their's symbolicaly presented objects, and symbols by themselfes,
provide multilevel picture of space and objects in it. This is one way for deffining the
relations of the man and complex system of spatial units, and their connection with apstract
activities on that space.

“The specific characteristic of cartographic method is its possibillity for apstraction
(unific and generally). The apstraction and generalization of knowledge of the geographic
area and spatial distribution, belong to basic concept of cartographic method.”

“The specific characteristic of cartographic generalization is that it is spatial and
refers to contents that we are mapping. Spatial character of generalization is that it emphasis
from plenty of objects some general characteristics that are important for research. These
characteristics provide the basis for determination of the classes of signs or symbols, which
are important for making the legend of the map. The generalization of contents is based on
uniforming the qualitative characteristics of objects, which forms a group of signs. This
qualitative characteristic is expressed by specific cartographic sign” (Ikonovic V. and
Zivkovic D., 2007).

The cartographic methods which are used for presentation of the objects and
processes in geo-space are methods of: sygnature, signs, vectors, scalars, alphanumerical
signs, simple geometric signs, structural signs, carto-diagrams, etc. in combination with
color, hatch, pattern, boundary lines, etc. These are graphical instruments of cartographic
expression by thematic maps. Graphical instruments have to satisfy two main features:
metrics and obviousity (Ljesevic M. and Zivkovic D., 2007).

The statistical units for representing every sign or symbol individually, which are
used in thematic cartography, are presented in table 2.

MAAS010P001

- M - Map, thematic, physical-geography (P — plan: urbanity plan, detail plan,
plan of regulation, space plan , cadastre plan);

- A — symbol for category of atlas (type of atlas of thematic maps, i.c. type of
plan. Gradation is from higher to lower level of plans), for example, atlas of
the World or Continents, State atlas of thematic maps, Regional atlas of maps,
Atlas of maps for Space Plan of Special Purpose Area, Atlases that refer or

3
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community, Hydrology Thematic Atlas, Geologic thematic map etc. If the map
is in depended of atlas, we use symbol X;

A — symbol for category of the map in atlas, for example: map of continents,
the thematic map that refers to group of maps for inhabitants, economy,
physical-geographic characteristics, etc. (Letter for specific map in that atlas),
how much is the map independent from atlas. Individual maps are represented
after group of atlases for specific level of planning);

S — letter for Sign and SY is letter for symbol;

010 — number of group of signs (for example, group of signs for energy
potential);

P — type of the sign (point - P, line-L, area — A);

001 — number of sign (adding the number of sign is realized according to
thematic; within signs of same rang, we add mark by alphabetical order);

The sign which is constructing from some other basic sign has the same code
with one more number at the end.

Table 2. Shema for presentation of signs as basics for their statistical overview in
relation to their thematic maps and planes

1. The code of characteristic class of
relative signs

If the sign is basic or intermediary

2.ID number of sign;
(intermediary signs have one
more number)

ID code: K+1+PorLorA+2
P- for point

L- for line

A- for area

Type of a sign (point, line, area)

Description of a sign

Orientation of the sign

Line form (continous, broken, line-
point-line ...)

Line color: CMYK

Weight of a line (mm)

Position of the attribute (text) which | Text color: CMYK Text font
belongs to sign
Position of the referent point of the Text color: CMYK Text font

text as a single sign

Position of the referent point of the
sign

Sign color : CMYK

The drawn sign

Meaning of the sign

Source of the sign, for example:
International Hydrograph
Organization

Type of data (topographic,
hydrographic,urban, social, etc.)

Name of the map (maps)which is
used

Rang or type of the plan or map that
are using sign

Table 3. An example

AA010
Basic symbol 001 MAASYO010P001
Point Black reaping-hook and hammer | Normal

Centre of symbol

C:0% M:0% Y:0% K:100%

X

Mine

Cartography-topographic key

Topographic
Thematic symbol

Map of energy potentials

Urban plan,

Regional plan

Spatial plan of the Republic
(commune)

Topographic maps
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The practice has shown, that during the creation of the thematic map, (in urban and
space planning) it is necessary to adopt one universal key of signs and symbols. This is
important for comparation of data between maps. Signs and symbols need to be recognized,
legible and also easy to interpret. This is the reason why we recommend the shame from
table 2 to be a base for determination of statistical unit for describing the signs and symbols,
which will be used on thematic maps.

The signs and symbols which are used on thematic maps should present projected
qualitative and quantitative features of spatial determined objects and processes. Quality is
represented by shape, color, type of sign, while quantitative character is represented by size
of the sign, its color, shade, etc. by symbol-scaled method.

Basic knowledge on statistics of processes and objects, which are going to be
mapped, is necessary for construction of the thematic map. Data for thematic mapping can
be direct and they can be indirect (derivates). When we use different statistical data, we have
to relatives them on the same units, i.e. to prepare them for process of symbol-mapping.
Also, different units for different indicators we have to deduce on one common unit which is
adopted for specific map.

Thematic map symbols can be classified into two groups: group of absolutely
qualitative and quantitative characteristics and group of relative (intermediary) qualitative
and quantitative characteristics. This second group is derivate of the first group. Derivate
values are expressing some kind of sum and relations between these two classes. This group
of signs includes four types of relations: average, proportions, density and potentials (Lewis
P., 1977).

Averages refer to measurement of main tendentious by calculating the arithmetic
average value and also average graphical weight of thematic map.

Proportions refer to area- and symbol- scaled method.

Density refers to average graphical weight and relations of sign areas (overlaid,
covered and overcastted areas), distances, teselation, etc.

Potentials refer to relations within the symbols and changing the look of the map by
monitoring the situation that is mapping.

The statistical elaboration is necessary step in process of symbol-scale mapping of
the themathic maps. This elaboration ia also one kind of generalization which is expressing
by average and procents and deducting the different defined but connected objects and
processes to same measurement units.

The step from large-scaled to small-scaled maps is connected with process of
generalization of linear, areal and also point type of symbols. If the thematic map is covered
with more than 38.2% of areal signs, then it is neceesary to act with generalzation or to
change the parametres of symbol-scaled mapping. The weight of thematic sign depends of
shape, type, color, dimensions. If the contour line is smaller than 0.1 mm in the proces of
map scaling, then the linear sign has to be turned into point type of the sign (value of 0.1
mm is minimal for eye to see).

Interpretation of map is based on interpration of structure of map content through , so
called, translation of geospatial data:

“Shematization and detailization of contents (system of symbols and signs)
- Quantification — qualitification
- Continuality — discretization
- Disassemble — unification
- Relativization — apsolutization
- Correction — leveling

Information from map can be translated on other languages which enables theirs

multiaspect use and integration in other sciences (Zivkovic D., Jovanovic J., 2007).
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Sign and Symbol as an Instrument for Communication

Very important distinction of communication, as some type of interaction, is that this
interaction is happened by symbols and signs. French cartographer Jacque Bertin was first to
introduce the theoretical basics of informatical visualization in his book “The Graphical
Semiology”. In year 1974, Bertin has presented six graphical variables, based on bearer of
graphical information presentation. Those are: size of the sign, the orientation, the color, the
texture, shade and position in two-dimensional space.

According to Biller (psychologist, from thirtieth years of XX century), there are three
types of function of signs in communication. The first function is expressive and signs with
that function are expressing stadiums from inside. The second function is appellative and
signs with this function should interested and attract someone’s attention and activity. The
third function should be representative. Signs are marking and signifying the objects and
processes from nature. Biller is calling them symbols (Bertin J., 1983).

Symbols are signs that we are using for indicating things, relations, ideas, events and
different contents that we are noticing and want to fix up. They are bearer of meaning. By
symbols we announce different contents and through messages we are sending them to other
persons (Rot N., 2003).

Symbols of communication are used as unverbal instruments for sending the message
of different contents to others.

The cartographic symbols are part of unverbal communication which is based on
spatial relations two or more signs and their interaction. They are sending us information
about objects or processes in the space that they represent. Beside these relations, the
cartographic symbols provide us with information about quality and size of spatially
determinate occurrences, which are presented by different forms and dimensions of
particular symbol.

The process of symbolization begins after process of classification, simplification,
and also after emphasis the main characteristics. This process is started with stylization of
attribute values. Symbolization includes three levels of measurement: nominal, ordinal and
interval-ratio. It is necessary to complete two steps before beginning process of
symbolization. They are: changing or choosing the level of measurement, and
conceptualization (deducting) of every segment, which is going to be mapped.

It is desirable that one way of creating the symbols should be way of different levels
of measurement for every visual variable, which is made by symbol scale mapping and
which responds to average graphical weight of the thematic map.

“Relationship between sign and its meaning is one way relation of copying — mapped
phenomenon is copied into a sign. The language of map is cartographic language, in other
words it is a system of signs which expresses space, as well as spatial and temporal
characteristics of objects and processes in it”. From this, we can conclude that map is two
dimensional model of three dimensional space in fourth dimension — time and it represents
the part of communication process (Ikonovic V., 2005).

Cartographic sign and its system are subjected to general rules of semiology. We
know that alphabet gains its true meaning only when the sentences, which represents our
thoughts, facts and other, are wrote down, in that way, signs gains there own meaning when
they are named and located on map. When we apply signs map becomes universal and
independent of written language (Ikonovic V., 2005).

Symbols in Web Cartography

The technological development is bounded and in two-direction connected with
development of fast exchange of information (numerical, textual, graphical and visual).
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The development of WWW (“World Wide Web’") provides new possibilities and
limitations to all users and digital cartographic data. The limitations refer to small size of
export data for faster transmission of maps through the net and their display in Web Browser
of end user, and limitations of resolution which have influence on quality of export data,
number of colors, size, etc. The advantages are in tools which allow us to have a higher
level of visual attraction and interactivity.

Raster type of data (symbols, signs, lines, areas) can be in JPEG or GIF format.
Vector type of data can be in SVF, DWF, WebCGM, PDF, GeoVRMN and other formats.

Symbols in this type of communication can be static and dynamic. Static presentation
of symbols, signs, lines, areas are dominant and they are raster type of graphical
information. They are mostly JPEG and GIF. In the case of maps, they can be only
presented for viewing (“View Only Maps”). Interactivity in static presentation can be
presented by zooming and connecting with other graphical data (hyper link). Dynamical
process of presenting graphical data can be presentation of animations, in formats like AVI,
MPEG, QuickTime.

Graphical shaping of data (signs and symbols) is done by rendering. This is the way
for generating the data based on defined graphical characteristics of space and commands,
usually connected with plotting. Those are:

- choosing the fonts

- colours

- characteristics of lines
- characteristics of areas
- symbols.

”The elements of graphical shaping support more complex characteristics of space
through signs and symbols. They can be achieved by grouping or selection — which enables
interaction between users and display, which in their hand will result in obtaining new
information about space, based on transmitted identification characteristic of selected
element of the space®“(Beljin J., 2001).

Conclusion

Based on parallel review of common characteristics and also differences between
notions of sign and symbol, we can emphasis their horizontal and vertical levels of
presentation. The common idea of these two notions is that both are the abstraction of
occurrences that are mapped. The thing that divides them is the level of that abstraction.
That is their vertical connection. The horizontal connection is based on nominal, ordinal and
interval-ratio levels of measurement of the signs. These both factors are encircled by
difference, comparative and unifficial symbol-scaled mapping using the average graphical
weight of thematic map for constructing them. Very important thing in cartographic
understanding of signs and symbols is the possibility of theirs qualitative and quantative
determination in form of descriptive tables. One example of such tables is provided in this
text, and it can serve as statistical display of key of signs for certain publications (plans,
thematic maps, physical geography maps, etc). Besides information they carry individually,
cartographic signs and symbols also belong to system of signs and symbols on map, which
gives us a complete picture of space, which is been mapped and interpreted through
multilevel structure of map contents.
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