I'NTACHUK CPIICKOI' TEOI'PA®CKOI' [APYIITBA
BULLETIN OF THE SERBIAN GEOGRAPHICAL SOCIETY

I'OAMHA 2010. CBECKA XC - bp. 3
YEAR 2010 TOME XC - N° 3
OpurnHajgaH HAy9HH paj UDC 912

DOI: 10.2298/GSGD1003239U

IMPUMEHA AJITOPUTMA 3A YBOBEILE AYTOMATHU3AIIUJE
Y INIPOHECY CEMHUOPA3ZMEPHOI' KAPTOTPA®UCABA

HATALIA YPOILIEB"!

!'Peny6nuuru I'eodemcku 3as00, Byresap ojéode Muwuha 39, Beozpad, Cpbuja

Caxerak: Y oBoM pany Ouhe mopen OCHOBHE TeMaTHKE NPEJCTaBJbEHM M MPUHLMUIHK Cpelmbe ontepeheHocTn
TEeMaTcKe KapTe. AJTrOpHTaM je 3acHOBaH W Ha OBOj TEMaTHIM Kao M Ha OCHOBaMa CeMHOpPa3MEepHOT
kaprorpaducama. C 063MpoM Ha BeoMa 4decTy npeontepeieHOCT TeMAaTCKUX KapaTa 3HAKOBMMA, PaJy 3aapiKaBarma
KBaJMTATUBHO-KBAaHTUTATUBHUX OCOOCHOCTH I10jaBa W Ipoleca y reorpad)ckoM IpocTopy, oBa jaBa (hakTopa Cy
cjenumena y camoMm airopurmy. Caspemenu I'MC codrBepn mMajy MoryhHOCT Kpewpama TeMaTCKHX Kapara
ypal)eHUX MeTojaMa CHrHAaTypa WIIM 3HAKOBa, KaprorpamMa M METOJOM Kaproaujarpama. To cy uecTo BeoMa
Npelr3He KapTe y CMUCIY HpelcTaBibamba ojapeheHe MmojaBe aau MCTOBpEeMEHO Ipaduuku HeyckiaheHe ca IMyHO
MPEKJIONHKUX MOBPILIMHA Koje 1oJatHo onrtepehyjy kapry. U3 Tor pasiora, yecto ce npuberaBa cCeMHOPa3MEPHOM
kapTorpaducamy 300r yera je ¥ HEONXOIHO yBOheHEe OBAKBOI alrOpHTMa KOju OU 1ao ofpeleHy paBHOTEXKY y
OKBHpPHMa TeMaTH30BaHE MOBPIINHE KapTe.

KibyuHe peun: Anropuram, CeMHOpa3MepHoO kapTorpaducame, rpagudka ontepeheHoct kapre.

YBoa

Ha ocoBy amropurma mpod. ap Jbyounka Cperenosuha (Cperenosuh Jb., 2007)
ypaljeH je HOBH anropuTaM KOjU CE€ OJHOCH Ha ayTOMaTH3allf]y Y TEMaTCKOM KapTUpamby.
Ogaj anropuram je 3aCHOBaH Ha yTBphUBamky OCHOBHUX MapameTapa TEMaTCKOT KapTUparba
(6a3Hu ckamap—S, BaJiepHH CBogUTEsb—1, 0a3Ha BpemHOCT—G, BPEOHOCT IMOKa3aTesba—g,
CKaJap 3HaKa—s), Ka0 W Ha CpeAmoj rpaduukoj onTepehieHocTH KapTe, 3aCHOBaHOj Ha
BPEIHOCTH KBaJpaTa 3JIaTHOT IIpeceKa JIyxKH.

Ha ocHoBy ananmuze 35 pernpe3eHTaTHBHUX TEMAaTCKHX KapaTa pa3iMyuTUX IyOsrKa-
1uja, arjaca, cajToBa U Jp., Y MarucTapckoM pajy ,,CeMHOMETPUYKO M3HANKEHe Tpadu-
yke onrepeheHoctn Temarcke kapre”, (Jlararop H., 2007), n3BpiieHa je cucremarusanyja u
ananu3a npeko 1000 kBanTuTaTuBHUX 1 105 KBaTUTATUBHUX MOJATaKa ca OBHX KapaTta y 35
cTaTHCTHYKKX Tabena. OBOM aHAIM30M HOOWjEHH Cy TapaMeTpH Tj. IOKa3aTeJbH rpaduaxor
onrtepehema TemMaTcke KapTe 3HakoBUMa. CBU 3HAKOBH Ha ofpel)eHOj TeMaTcKoj KapTH Io-
peln Tora MITO Jajy OCHOBHE MH(OpMaIHje 0 KBAHTUTATUBHUM M KBAJIUTATUBHUM KapakTe-
pHCTHKaMa IojaBa Koje ce KapTHUpajy, HCTOBPEMEHO NpEeKpUBajy olpeljeHe TeMaTu3oBaHe
HOBpIIMHE KapTe. YecTo ce TH MCTH 3HaKoBH MelhycoOHO mpexinamajy. [IpexsonHe mos-
pmmHe 00yxBaTajy IpeKpHBHE U NMOKPHBHE MOBpIIMHE. Kao ocHOBa 3a Jajba pa3Marpama
onTUMainHor onrtepehema TeMaTCKUX KapaTa y HapeIHOM IoriaBipy Ouhe npeacraBibeHH
OCHOBHHU €JIEMEHTH KOjH Cy yJIa3He BEIMYMHE 32 H3padyHaBame oBor onrepehema.

* E-mail: natashaurosev@gmail.com
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OcCHOBHe NOCTaBKe HCTPpA)KUBALA

Ha ocnoBy mcrpaxuBama Jb. CpereHoBrha y Hay4yHO] IUCLMIUIMHU KapTorpadceka
CEMHOMETPHKa, JOLUIO C€ IO 3aK/bydyKa Ja je y TEeOPETCKO-MaTeMaTHYKOM CMHUCIY
2
ontumaiHo rpaduuko onrtepeheme”) 3acHOBaHO Ha ,,21amHOM npecexy” myxH, (A)

NG

A=——-05
2

A=0.618033988

Taxo ja je, rpapuuko ontepeheme nospmmne kapre (P;) cBpcuCcXo1HO yHopeauTH ca
37IaTHUM HPECEKOM 0JJHOCA NOBPIIMHA TEMATCKE KapTe:

Pa = A*Pt =0.38197 Pt

P, — TeMaTH30BaHa NOBpIIMHA KApTE

[Ipu cemmopasMepHOM TUMEH3HOHNCAkY (hurypa 3HaKOBa Tpeda moctuhu cienehe:

1. 1a ¢popmammje durypa 3HakoBa>) HKECY YeCTO MO3UIHOHAPAHE, IITO 3HAYM /1A HUjE
ontuMaiHo rpaduyuko ontepeheme,

2. J&a cemMmopa3MepHa Beian4yHuHa (urypa 3HakoBa Oyne Tako AMMEH3MOHHUpAaHA Jia ce
pa3uKyjy MpeMa BEJIUYUHH y IUbY OYHMIVICTHOI HH(POpPMHCAmha W BHU3YCIHE
TIeplenIyje pa3inka u3Mel)y HyMepHUKUX BPEAHOCTH CepHje U

3. MOryhHOCT CEMHOMETPHjCKOT H3pavyyHaBama KapTOrpapCKuX HYMEPHUIKHX
BPETHOCTH, & THME U HyMEPUYKOT HH(OPMHCama O BPEIHOCTH CepHja.

Ha rpaduuko onrepeheme kapte yrude:

1. m0op cemmropazMepa, OOJHOCHO, BeHunHe (hUTypa opMarmje 3HaKoBa,

2. pPa3BUjEHOCT TPETHPAHE 10jaBe y MPOCTOPY,

3. reHepanm3amyja KapTorpaducaHe TeMaTHKE U

4. MpeXHH pa3MeIITaj — JoKalyje Tpetupane mojase (Ypomes H., 2008).

IIpu cemmopasmepHOM Kaprorpadurcamy MOTPEOHO je y3eTH MpUMapHy BEITHIHHY
(urype kao eazep 3naxa (Ha 1p. NOBPIIMHA KPyTa, 3allpeMUHA JIONTE) U IPH U3payyHaBamby
cemMuopa3Mepa Tpeba y3eTH 3a CKajlap 3Haka TyXKH NPaBOJIMHUjCKU MapaMeTap (Ha mip.
MPEYHHK Kpyra yMeCTO MOJYIpPEYHHKA), jep HaM oMoryhyje TadHHje BPEIHOCTH MPH
ceMuopa3MepHoM Kaptorpaducamy u cemuomerpucamy (Cperenosuh Jb.,1989).

Kao mTo je mosnato, ¢urype 3HakoBa ce IO3ULHUOHUDA]Y (nosuyuone mauxe
Queypa) y cpeIMIIBAM TaukaMa o0jekara rie je pa3BHjeHa KapTorpaducana TeMaTHKa. AKO
je TeMaTMKa BeoMa pa3BHjeHa a JUMEH3HOHHCcame (urypa 3HaKoBa je mnpuiaroheHo
OUHUIIIEAHOCTH W TIPETJIEAHOCTH CaApXKMHE, OHJa j€ YecTo IMOTpeOHO Ja ce 3HalH
MehycoOHO JenmMMHYHO UM MOTITYHO NPEKPUBAjy (npexpusHa nospuiuna, F, — n1enMMHU4HO
MIPEKPHBajy jefaH JAPYrd U HOKpusha nogpuuna F, — y NMOTHYHOCTH TOKPHBajy CBOjOM
MOBPIIMHOM JIe0 3HaKa Ha KoMe ce Hajase). To 3HayM 1a NpH M3padyHaBamy IpadUuKor
onrepehema ca ¢purypama 3HakoBa Tpeda eIMMUHNACATH IPEKPHBHY U MIOKPUBHY MOBPILIUHY,
KOj€ YKYIIHO YHHE npeKionty nosputuny Fj.

@ TTox nojmMoM: onmumantHo, MOApPa3yMeBa ce: udeanHo 3a oopelene ycnose.
& dopmayuja gueypa snaxosa ce OTHOCH HA CEPHjy HYMEPHYKUX BPEIHOCTH CEMHOPA3MEPHOT KapTorpaducaHor
npeaMera
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Kon mosunmonupama ofpeljeHnx 3HaKOBa TOIUPHO CMEIITCHUX Ha KapTH jaBJbajy
ce ojaroBapajyhe mnpa3nuHe (pa3makHe ToBpiinHe). M3aBajambe 3HaKa rpaguyku je
KOHCTPYHCAHO Ca MepUMeTpoM (FpaHUYHOM JHHHUjoM oOuMa ¢urype) u mehyburypaom
MTOBPIIMHOM (TIPa3HUHOM, Pa3MaKHOM IIOBPIITHOM).

Jedunnnmje pazinuyuTUX ceMHO—Pa3MepPHUX NOBPIIMHA (PUIypa 3HAKOBA

Dopmayuja gueypa 3naxoea

N CemHopa3MepHO NMPOjEKTOBaHE M IO3UIMOHO KOHCTpyHCaHe jeqHosnke (urype Ha
TEMAaTCKOj KapTh 4YuHe QopMmanujy cBuX ¢urypa 3HakoBa mnojeanHadno, (N;), kKojoM je
npejacTaBbeHa (=) cepuja Hymepuukux BpeaHoctd (N,) KapTrorpaducaHe TeMaTHKe.
[Ipencrasipa ykyman 6poj ceMuope3sMepHe popMmariije cBu Qurypa 3HaKOBa Ha KapTH.

Ny=Fy, Fp,..F, =N, = 21> £2,--- &n

®dopmanyja cBux ¢urypa 3Hakosa (N;) Mo3UIMOHUPaHA HA KAPTH CACTOjH Ce U3 JIBa
Jena:
Ns=Np+ N,

Np Bbasne ¢popmanuje 3HaKoBa:
- TOjeAWHAYHE — U3ABOjeHe (PUrype 3HaKOBa
- cexyhe ¢urype 3HaKoBa — purype ca oacednMa u ap.
- ¢durype 3HaKOBa ca MOKPUBHUM (purypama
sz Fla Fz,...Fn
No [MTokpuBHe Qurype 3HaKoBa — O3UIMOHUPaHE Ha Oa3HUM (urypama

No = Fla Fz,...Fn

THospwuna gueype 3naxa

F, [MToBpurHa mIaHuMeTpujcke Gurype 3Haka (1oJ] KOjoM I0Ipa3yMeBaMo MOBPIINHY
CaMoT 3HaKa ajiil 1 MOBPIIMHY 3HaKa KOHCTPYHCAHOT OJ] BUIIE (PUIypa ¥ 3HAKOBA)
F, [TmaHMMeTpHjCcKa MMOBPIIMHA MTPOjEKTUBHO KOHCTPYHCAHOT y TPOAMMEH3HOHAIHO]

MEPCICKTHUBH, HPTECIKA CTepCOMe’I‘pI/IjCKC (l)I/Irype 3HakKa.

VYcnosHo, noBpmuHe (F) mojennHavYHUX TUTAHUMETPH]CKHX M CTEPOMETPH])CKUX
(urypa 3HaKOBa, NO3UIIMOHUPAHNX HA TEMATCKO] KapTH, YHHE CEMHOPA3MEPHO IPOjeKTUBHE
¥ KOHCTpYHCaHe MOBPLIMHE LpTeka (pHUrypa 3HaKOBa.

Ipexnonne nospuwiune guzype 3naxa
f ITokpuBHa MOBpIIHHA 0a3HE HUType 3HAKA

f IpexpuBHa moBpimHa (0ceYak U ap.) 0asHe GpUrype 3Haka

36upre nospuune popmayuje gueypa 3naxosa
F 36up noBpimHa Qopmanuja CBUX GUIypa 3HAKOBA

Fs =F, + Fp = F, + F, +...+ F,= P, + Fi (name y Texcty: Gpopmanuja
3HAKOBA)

Fy 30up noBpirHa 6a3HUX GopMmalrja 3HaKOBa
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F,=F +F,+ .. +F, (marpe y TekcTy: Oa3HUM 3HAKOBH)
F, 36up nMoKpUBHUX MOBpIIKHHA Gopmanuje purypa 3HaKoBa
Fo=fi+6H+...+1f, =F;- F,=F;- (P, +F,) =Fc-F,
F, 36up npekprBHUX HOBpLIKHA hopmaluje GUrypa 3HaKoBa
Fp=f+f+..+f, =F - (Py+Fy) =F,—F,=F—F,
Fy 36up npekIonHuX nospumuHa Gopmanuje purypa 3HakoBa (IOKPUBHUX U
MIPEKPUBHUX )

F.=F,+F,=F,-P,

THospwune pueypa snaxosa epagpuuxoe onmepeherna kapme

F, I'papuuxo onTepeheme ca jenHoM QUTYpOM 3HaKa
Fo=F; Fo,=F-f
P, I'paduuxo onrepeheme ca popmanujom purypa 3HAKOBa
Py =Fy +Fg +Fg +....4F,, = F - Fi= F,—F, (name y Tekcry: 6asHe purype
3HAKOBA)
Hanomene
1) TloBpmmnHa 1UIaHUMETpHjcKe (QUIype 3HaKa IPOjeKTOBaHa Yy CBPCHCXOJHO]

2)

3)

4)

5)

6)

NEepCIEeKTHBH U MO3MIHOHO KOHCTPYHMCaHAa Ha KapTH, YWHH IUIAHUMETPHjCKY
MOBPIIMHY 3HaKa y oapehuBamy rpaduuke ontepehenoctu kapre; Ha mpumep:
ceMHOpa3MepHa KpyKHa GuUrypa 3Haka IpojeKTOBaHa Y €JHIICY;
VY HaBeneHoM JeduHHCAkby M O3HAYABabYy BEIMYMHA Y CEMHOMETPUYKO] aHAIHM3H
rpaduukor onrtepehema MOBpLIIMHE TeMaTCKe KapTe, HCTe Cy O3HaKe 3a
IUIAHUMETpHjcKe (GHUrype U cTepeoMeTpujcke (Qurype 3HaKoBa y LHIBY
JEAHOCTaBHUjET NpHKa3a CEMHOMETPUYKE aHaJIM3e, MOTOTOBY INTO j€ MCTOBETAaH
edeKxaT ’BUXOBUX NOBPIIMHA: TpaduiKo onTepeherne MOBPIINHE TEMAaTCKE KapTe;
[To3unmjcko ceMuOpa3MepHO IPOjEeKTOBAEkE W KOHCTpyHCame (urypa 3HAKOBa
YCIIOBJbAaBA MECTHMHYHO H ACITMMUYHO HpeKianame IMOBpIIMHA (QUrypa 3HAKOBa,
uesnoM (uUrypom (MOKpHUBHA MOBPIIMHA) WK AEJIOM MPEKpHBambe Gurype (oacedak
WY IPeKpUBHA MOBPIINHA Jp.)
Y cemuoMeTpuuko] aHanu3u (opmalpje CTEepeoOMEeTPHUjCKUX (urypa 3HaKoBa
nojpa3zyMeBa ce UCTH IMOCTynak ca rnokpuBHuM mnopiuHama (F,) n cexyhum —
npekpuBHUM noBpumuHama (F,) uprexa 3HakoBa, Ka0 M y CEMHOMETPHYKO]
aHanM3u GopMalyje MIaHUMETPHjCKUX (DUTypa 3HaKOBa.
AKO Cy Ha TEeMaTCKO] KapTH NPUMEHEHE pasHoNuKe ¢urype mo (opmarmjama
3HaKOBa, Tpeba caOpaTH BPEIHOCTH MCTHX BEIMYMHA CEMHOMETPUYKHX aHaIn3a
cBUX (opManyja 3HAKOBa y KOHAaYyHOM peIICHY CEMHOMETPHYKE aHAJIU3e
rpa¢uake ontepeheHOCTH NOBPIINHE TEMATCKE KapTe.
CMucao ¥ CymTHHa TIO3WIHMOHUpama (QUType TEeMaTcKor KapTorpadckor
CEeMHOPa3MEPHOT 3HaKa je KOOPAMHATHH TM0JI0)Kaj 3HaKa Ha TEMAaTCKO] KapTH.
LleHTap KOOPJMHATHO MO3MLIMOHKPaHe (PUType 3HaKa Ha TEMATCKO] KapTH U HHX0Ba

MOBPILIMHA MOXKE OMTH M BaH I'paHHUIIC TEMAaTH30BaHE MOBPIIMHE, 1 OHA Takohe yJa3u y 30up
noBpinHa urypa popmanuje 3nakosa Fi.
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CTaTHCTHYKHU NPHKAa3 HCTPAKUBaIbHa

Crneneha Tabena o3Ha4aBa OCHOBHE €JEMEHTE OWTHE 3a Jajby aHAJIN3y Tpauukor
onrepeherma Temarcke kapTe. Ypahene cy 35 Taberne 3a 35 kapata y3 CTATUCTHYKU MPUCTYIT
aHaJIM3U OHUX eJIeMeHAaTa KOjH Cy y CTBapH MoKa3aTeJbu 3a J00Ujame pelleha, Tj. Koje je TO
ONTHMANHO rpaduyKko onrepehieme KapTe U Koje Cy TO BPEAHOCTH Y YHMjUM OKBHUpUMA ca
ono kpehe (Jlararop H., 2007).

Tadesa 1. CTaTHCTHYKA jeTHHULA PEACTAB/bAA HyMEPHYKHX BPEAHOCTH
rpadguykor ontepehema TeMaTCKUX KapaTa

Bpoj Onuc

1. HA3UB ATJIACA

1.1 HA3MB KAPTE, PASMEP KAPTE

1.1.1 YKYIIHA TIOBPHINHA KAPTE, P,

2. BPCTE 3HAKOBA (xpyroBu, KBaJpaty, JHHH]E. . .)

2.1 HAIJMABU 3HAK (moBpunza, napamerap), Fuin

2.2 HAJBE®U 3HAK (nospurza, napamerap), Fmax

23 OJIHOC ITOBPINMHA 3HAKOBA, q = Fuin / Finax

3 TIOBPIITHA ®OPMAITVIE CBUX ®UT'YPA 3HAKOBA, (ceMuopasmepna nospuiuna), F,

3.1 YKVYITAH bPOJ 3HAKOBA, N

3.1.1 [MPOCEYHA BEJIMYMHA 3HAKOBA (npoce4no rpaduuko ontepehierne Mo jeJHUM 3HaKOM),
F/Ns

4. YKYITHA NPEKPUBHA TTOBPIINHA, F,

4.1. bPOJ IIPEKPMBHUX TIOBPIINHA, N,

4.1.1 [TPOCEYHA BEJIMYMHA ITPEKPUBAISA, Fyz=F,/N,

5. YKYITHA NIOKPUBHA TTOBPIIVMHA, F,

5.1 BPOJ IOKPMBHUX TTOBPIINHA, N,

5.1.1 I[MPOCEYHA BEJIMYMHA ITOKPUBHUX ITOBPIIMHA, Foz= F,/N,

6. 36up noBpmmHa 6a3Hux 3Hakoa, F,=F,-F,

6.1 bpoj 6a3uux 3nakoBa, N, =N;-N,

6.1.1 [IpoceyHa nospuinHa OasHux 3HakoBa, Fyg=F;, /Ny

6.1.2 [pouenat nospuinHe 6a3Hux 3HakoBa, Fp% = 100F, / F,

7. 36MP NPEKJIOITHUX TTOBPIINHA, F,=F, + F,

7.1 [pouenat npexnonHux nospumHa, Fy% = 100F / F,

8. I'PA®UNYKO OIITEPEREIE CA ®OPMAIINIOM OUT'YPA 3HAKOBA (6a3uux ¢urypa
3nakoBa), P=F~(F,+F,) =F, - Fy

8.1 BPOJ 3HAKOBA BE3 ITOKPMBHUX TTOBPHIMHA (6a3uux 3HakoBa), (N, =Ns-N,)

8.1.1 I[IpoceuHo rpaduuko onrepeheme 6azHuM Gurypama 3HaKOBa, Py = Py/N,

8.1.2 Ipouenat rpaduukor onrepeherma ca GpopmalyjoM 3HaKOBa, P, % = 100P,/ F,

8.1.3 I[Ipouenat rpaduukor onrepehema ca 6a3HUM 3HAKOBUMA, P,,% =100P, / F,

9. P,=q, P, I'padmuko ontepeheme kapTe (Ipema 31aTHOM IIPECEKY),

10. Py,% =100 P,/ P, Tlpouenar rpa¢uuxor ontepehema kapre (IIpema 31aTHOM OPECEKy)

11. A, =F/P; VYxynHno onrtepeheme kapre hopMalijoM 3HAKOBa

12. A, =P,/P; VkynHo onrepeliewe kapTe 6a3HUM (urypama 3HaKoBa

AHaJIN3a ¥ olleHA CTalkba TEMATCKUX Kapata oﬁyXBahean HCTPA)KUBALEM

I'paduuxo ontepeheme kapre (IpemMa 3JIaTHOM TpeceKy), P, mpeacraBiba yKynHy
HOBPLIMHY Koja Ou Tpebano jga Oyne moj GasHuM ¢urypama P, , y cknamy ca 3naTHUM
npecekoM. IIpema Tome, npouenar rpaduykor ontepehema (pema 31aTHOM Npeceky), Py,
6u Tpedano na oyzxe 100% 1o mpeTnocTaB/beHoj XUIOTE3H 3a ONTHMAaHO onTpeheme kapTe.
Cee mTo je mpeko 100% je mpeonrepheHo a mTo je Mame win jegHako 100% je y
rpanuiamMa ontepeherma kapre.




244

Vkonuko je Py, npubmamxuo jenuaxo 100% A, 6u Tpebano pa Oyne NpUONUKHO
jenraxo 0.381966, omHOCHO, OBE IBE BENWYHHE CY IMPOIIOPIIHOHAIHE.

Bpennoctn BenmumHe mpoueHTa rpaduukor ontepehema kapre (mpema 371aTHOM
npeceky), Pg% = 100 P, / P,  najy omnoc m3mely yxynmue nospmmHe 6a3Hux ¢urypa
3HakoBa (Py) m mpeTmocraB/beHOTr oONTUMANHOr Tpaduukor onTepehema MOBpIIMHE
temarcke kapre (P,= q, P, =0.382 P,).

[TomTo cMO MPETHOCTaBMIM JAa je ONTUMajHa ONTepeheHoCT TeMaTcke Kapre y
BpeanocTuMa A, ox 0.2 — 0.382, onza MokeMo u3BecTH cnenehe:

ag=02=L28 p-P& pi_0382.28. pa=1905.Pq
Pt 0.2 0.2
Pga% =100-— L& _ 579
1.905- Pg

W3 oBora ce Moke 3aKJby4HTH Ja Cy CBE BpeJHOCTH Py,% Mame o1 52% BpeaHocTH
Maie ontepeheHOCTH KapTe;
Bpennoctu Pg,% ox 52% no 100% cy BpeqHoCTH cpefime ontepeheHoCTn KapTe;
Bpennoctu Pg% Behe og 100% cy BpeaHOCTH BeUKe ONTEPEheHOCTH KapTe.

I[IpernocTaBka Ja je onTHManHa ontepeheHOCT TeMaTcke KapTe Y BPEIHOCTHMA A,
ox 0.2 oBUM ce TMoKa3ajia BAJIUIHOM jep Aaje pe3ysitTaT 0 MUHHMAJIHO] CPEA0] BPEIHOCTH
npoleHTa rpaduukor ontepehema KapTe mpema 37maTHOM TpeceKy - Py, y BpeaHocTH
nipuomkHO 50% (MUHUMaIHA Cpeiba BPEIHOCT).

W3pauynaBameM mpoueHTa rpaduukor onrepehema kapre Py,% (npema 3matHOM
IpeceKy) y OmHOCYy Ha  yKymHO onrtepeheme KapTe 3HaKoBMMa Ay Kao U YKYIHO
ontepeheme Kkapre OasHUX (uIrypa 3HaKoBa A, J100UjaMO ofpeheHe NpoLEHTyallHe
BPEAHOCTH KOje yKa3yjy Ha OJIHOCE KBAHTHTATHBHUX KapaKTEPUCTUKA KapTUPAHUX I10jaBa.

Ay A, : P% = 0.381966 : X

Yo 0.381966- P,

A, v A,
5 .
p
X = qp'Pga :Pt’qp X = P, _ Pg
P r R 7 MR e Ao

P[ P[

P P

Xlz_g Xzz_g

F, P,

WzBohemem u3 mperxoxHe Qopmyse noOHjy ce aBa OJHOCA KOjU Cy Y CTBapH
OCHOBHH OJTHOCH Y IIPETXOHO] Tabenu:

- X, - omHOC nzMgby YKYyIIHE TTOBPIIIHHE 6.a3H1/1x ¢urypa 3HakoBa, P, u ceMropasmepHe
nospiinHe Fg IllTo je mpoueHar Mamu, TO j€ NpeKIaname BUILE 3acTyIUbeHO. Paznuka
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n3Mel)y oBe IBe BEIMUYHHE jecTe Y CTBapH pasnmka m3Mmely: ykymHor omrepehema kapre

3HAKOBUMA A U yKynHOr onTepehema kapre 6a3HMX (urypa 3HakoBa Ay, OncTyname of
100% roBopu 0 MPOLEHTY NPEKIONHUX MOBPIIMHA.

- X, - 01HOC MCTHUX BpeaHOCTH, P, Tj. 3mehy Pga u Ag yuje oactyname of 1, (100%)

TOBOpHU CaMO O I'p€IIlH IMPUIIMKOM HU3padyHaBamkba UK MCPCHA.

Bpennoct nokaszatessa P, = q, P; mnokasyje xomuka Ou onrtepeheHocT kapre
Tpebaa na Oy/e mpema 37aTHOM IPECceKy 3a CBaKy KapTy I10jeIMHAYHO.

Jeman on HaumHa perynucama rpaduuke ontepeheHOCTH TeMaTcKe KapTe je MPeKo
onpehuBama BenmyrHE 0a3HE BPETHOCTH TOKaszareiba (G) u mepuHHMCama O0a3HOT cKaxapa
3Haka S. la mu he 06a3Ha BpemHocT mokazaresba (G) OWMTH MUHMMANHa, MaKCHMalHA,
MpoceYHa WM HeKa Apyra BPETHOCT 3aBUcHNE OJ Pa3BHjEHOCTH I0jaBe, BEIUYHHE KapTe,
PaBHOMEPHOCTH, OJHOCHO HEPaBHOMEPHOCTH JIOKAITHjCKe oApel)eHOCTH KapTHpaHe 1ojaBe u
ap. O cBuM oBuM (hakToprMa Tpeda BOAWUTH padyyHa MPWIMKOM H3pajie TEMATCKUX Kapara.
CemuopasmepHo Kaprorpaducame jecte jelaH oJf HAaulMH KOHCTPYKIHje TeMaTcKe Kapre. Y
NrOpuTMy KOjH CIeId MOXEMO Jia MpPETIOCTaBUMO ayTOMaTu3alujy Yy Mpolecy
ceMuopasMepHoOr Kaprorpaducama KojoM je omMoryheHa wH3pajga TEMaTCKHX KapaTa y
OKBHPHMA 3JIaTHOT IpeceKa.

CaBpemenn ['MIC codtBepu cy y MoryhiHOCTH Ja ayTOMAaTCKH, 3aJaBameM
onpe)eHNX BeNMYMHA, WCHPTaBajy TOTOBE TEMATCKE KapTe ca 3HAKOBHMAa pa3IMuUTHX
o0mKa W BeJIMYMHA: KPYyroBa, Ojcedaka, CTyOoBa... KojuMa ce€ MOTY youaBaTH arlCOJIyTHE,
penaTuBHE, yIOpenHe U Apyre BpeIHOCTH (Ha mpuMep: Opoj CTAHOBHHMKA IpPEeMa MOMHCHUM
rojguHama, ynopeheme MOJFONPUBPEIHO W HMHAYCTHPHJCKO aKTUBHOI CTaHOBHHIITBA,
MIPOIICHTYaNHO ynopeheme HalMOHANHE CTPYKType CTAaHOBHHUINTBA W Jp.). OBakaB HauWMH
IpelCTaB/batba KBAHTUTATHBHHX BeJIMYMHA HMa 3a NpoOJeM YIpaBo JIOKALHjCKY
HEPaBHOMEPHOCT U HEOCJIEIHOCT Kao ¥ HeMoryhHocT youaBama rpaduuke onrepehenoctn
KapTe, a Cy YeCTH CIIy4yajeBH KBAaHTHUTAaTUBHO H3Y3€THO NPELU3HMX IIOKa3aTesba I0jaBa
Kpo3 cUMOOJIe M 3aTO WM NPETEepaHO CUTHUX U PETKO MO3UIIMOHUPAHUX WIH IIPETePaHo
30MjeHUX 3HAKOBA Ca ITyHO NPEKJIONHUX ITOBPIINHA.

3aro je HeomxoaHO yBoheme ompehenor anroputma koju 6u npumersen y I'MC umu
npyrum ['MIC monpxanum codTBeprMa, Impema 3afaTUM YCIOBHMa ojpehuBao BETHYHHY
6azHe BpegHocTH nokasatesba (G) u 6asHOr ckanapa (S) Koju Ou OwiM naBany BPEIXHOCTH
cKalapa 3HaKoBa (S;, Sy, S3... Sy) Y CKJIaAy ca ONTHMAaJHOM TpadudkoM onrepeheHomhy
Kapre.

Auaropuram
1. Yna3uu nmojamu: g, g, g3 g, (BPEAHOCT MOKa3aTesba II0jaBe Koja ce kaprupa. Ha

npumep: Opoj cTaHOBHHKA, caoOpahajHa CTpyKTypa, I0JIHa, CTapOCHa WIIM HallMOHAIHA
CTPYKTypa CTaHOBHHIITBA U JIp.)

2. G = gnin (6a3na BpeaHOCT)
\4
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P02
3. PSV =—7zaG=gu, P,— Temamuszosana nospuiuna kapme.
n
g
IloBpmmHa (eTMHA WM /I€0) TeMaTcke KapTe ca
no3uiyjaMa (Gurypa 3HaKoBa KaprorpaducaHe
TEeMaTHKe
P <P
P -0.382
sr = za G = gmax
ng
P-03
P, = 2aG =g,
ng

S = f (P,) basnu ckanap. OBa QyHKIHMja 3aBHCH 07 TOra KOja BpCTa 3HaKa ce KapTupa (KpyT,
sr cTy0OBH, KOLIKE, KBaJIpaTH U JIp.)

5. T = S_ Banepuu cBonuTess.

8123,

T

6. 51,2,3,,_,, = S — CKajiap 3Haka

F = f (S X) Oga ¢yHKIHja 3aBUCH 0O/ TOTa KOja BPCTa 3HaKa ce KapTupa (Kpyr, CTyOOBH, KOIIKE,

KBaJ(paT U Jp.)

P, =F+F,+F+..+F,
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4 = f(P)=1
9. A = =-£
; P

10. 0.381> 4, 20.2
a) Axo mmje: 0.382 > Ag > 0.2 npomenntn S: ———S¥»S £ 1 (ako je Ag Behe

on 0,382, ouna S =S — 1, ako je Ag Mame o 0,2, ouna je S =S + 1), cnenu kopak 5., 6., ...9, cBe 10
HCIyHaBarba YCIIoBa Kaja je 3aBpiuHa ¢asa 11 npema uspauyHaTiHM BpeIHOCTHMA S, U3 (ase 6, 3a
Kpajiby BPEIHOCT S.

6) 0.382 > Ag > 0.2 - Ykonuko 3a10B0sbaBa yCIoB:

11. ®asza wucipraBama 3HAKOBa MpeMa H3paYyyHATHM IIapaMeTpHMa KOjU 30MpHO Maajy
npocevHy BpenHOCT rpaduykor onrepehema kapre. Llenrap 3naka je pedepeHTHa Tauka 3a
JIOKAIKjy Ha KapTH.

JeceT Kopak y alropuTMy jecTe KJbyd 3a oJpehuBame TUMEH3Mja 3HAKOBA IyTEM
omabupa Oa3HOT ckamapa S U meMy oaroBapajyhe 0asne Bpeguoctu G. OBO je yjeqHO H
OCHOBa 3a Jpyra padyHama Koja Om Tpebaso ma Oydy y OKBHpHMa Cpelmbe rpadudake
onrepeheHocTn KapTe A,.

Axo m3abepemo 3a 0azHy BpeqHOCT G = g, (32 U3abpaHy BpemHOCT S) OHIA, CBE
Bpeanocty g he matu: § < S, amm ako n3abepemo 3a 6a3Hy BpeaHocT G = g, OHAa he cBe

BPEJIHOCTH g JIATH BPEIHOCTH: § > S .

U3 oBux pasnora, u300p BpeAHOCTH Oa3HOT cKajmapa S yThde W Ha u300p OazHe
BpenHoctH G. 3a G = g, BpegHocT S he OuTm MakcmManaHa Ha KapTu. Hacympor Tome,
3a G = gy BpeaHOCT S OM OMira MUHMMATHA BPEJHOCT HA KapTH.

3ak/by4yHa pazMaTpama

Ha ocHOBy nerajbHe aHaiM3e penpe3eHTATHBHOT y30pKa o 35 TeMaTCKHX KapaTa
pa3IUuUUTUX MyOJIMKaIja, MOTY ce W3HETH cienehu 3aKkibydiu:

40% xapaTa Koje Cy aHaIM3UpaHe OBOM CTYAMjOM Cy KapTe yKymHor ontepehema
KapTe 6a3HMX QuUrypa 3HaKoBa, Ay y BpeaHoct oa 0.01 - 0.1

17.14% xapata numajy BpesHOCT yKynHor ontepehema 0asHux (purypa 3HakoBa, A,
y BpenHoctd oz 0.1 — 0.2

25.71% xapaTa numajy BpenHocT A, o 0.2 —0.381 (onTumanHo)

17.14% xapara umajy BpeaHOCT A, Behy ox 0.381.

ITopen oBux Bpexpnoctu Tpebdano 6u ucrahu u cinenehe:

Pga_yxynﬂo% =100 ZPg / ZPa
Pgaﬁykym—lo%: 48.137%
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U3 oBe penanuje ce Moke 3aKJbYUUTH 1A je 30upHa onTepeheHOCT TEMaTCKUX KapaTa
HELITO MaJIO MCHOJ ONTHUMAJIHE.

Taxolje cy nzpauynare onrepeheHocTu kapara 1mojeMHavHO:

57.14% xapata uma BpenHocT Py, Mamwy o1 52%

25.71% xapata uMa BpeaHoct Py, o1 52% no 100%

17.14% xapara uma BpenHocT Py, Behy ox 100%

Pgﬁyxym—ro% =100 ng / ZFS
Py vy %= 95.35%

U3 oBe penanuje ce MOXKe 3aKJbYUUTH Ja j€ YKyIHa IMOBPIIMHA NpeKiIanama Ha CBUM
Kaprama 30upHO, jenHaka 4.65% 1MmTO W HMjEe BENMKM TMOKazaresb. Mehytum, Opoj
MPEKJIOTHAX TOBPIIMHA HUje jenuHu (akrtop ontepeheHocTn kapte, Beh W HWHUXOBa
JIOKaIHjCcKa ofpel)eHOCT Kao M YKyITHA MOBPIINHA o] 3HakoBuMa (Yporres H., 2008).

I'papmuka omnrepeheHocT TeMaTcKe KapTe€ je ONTHMalHA Yy TPaHHIAMa 3JaTHOT
mpeceka ald y TpaHdIlaMa TIIO3UIMjCKE TadYHOCTH Kao U CYOjeKTHBHOT €CTETCKOT
JOKUBJBAja, HA IpUMep, (pakTop TpaHCHAPEHTHOCTH, HUjaHCH U KoMOWHanmja 00ja 3HAKOBa
yTudy Ha ontepeheHocT KapTe, Kao IITO je NpHMep TPaHCHApeHTHOCTH cHMOoya Ha
Kaprama.

CBu 0BHU (haKTOpH, 3ajeIHO Ca ayTOPCKOM CII000I0M IH3ajHUparba KapTe, J1ajy BHUILE
nHpopManrja OMTHHX 3a NPOyYaBame pa3IMUNUTHX OOJIACTH HayKa KOjuMa je TeMaTcKa
KapTa CPeJICTBO ajlM U IIUJb U3PAKaBaAbA.

Ipennaxxe ce ypoheme anropurMa Koju OM Yy TPOLECY CEMHOPA3MEPHOT
KapTorpagucama 1aBao OHE pe3yJTaTe KOju O yjeHO OMIIM ONTUMAIHU 32 jeJHY TEMaTCKy
KapTy W Kao TaKBH JONPUHEIH TPETIICAHOCTH, MEPJEUBOCTH M YUTIBMBOCTHU TE€ HCTE KapTe.
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AUTOMATIZATION IN PROCESS OF SYMBOL-SCALE MAPPING
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Abstract: Beside the main subject, this paper will present principals of average graphical weight of thematic map.
The algorithm is based on this subject and also on basics of symbol-scaled® mapping. Maps are very often
overloaded by symbols. The main goal of thematic mapping is to represent the quantitative and qualitative
characteristics of the occurrences in geospace. These two factors are combined in this algorithm. Modern GIS
software has possibility to create thematic maps by methods of signs, cartograms and cart diagrams. These are very
precise maps and they are presenting distinctive occurrence but also very graphical chaotic with lot of overcastted
areas that are overloading the map. These are the reasons why it’s necessary to create this algorithm which would
give some balance among boundaries of thematic map area.

Key words: Algorithm, symbol-scale mapping, graphical weight of the map.
Introduction

Based on study by Sretenovic (Sretenovic Lj., 2007), the new algorithm was created
for automatizaton in process of symbol-scaled mapping. This algorithm is based on
determination of parameters for symbol scaled mapping (The Basic Scalar - S, The Valer's
factor — T, The Basic Value — G, The Inication Value — g, The Scalar of Sign — s), and also
on average graphical weight of thematic map, based on scared value of golden section of the
lenght.

The example of 35 thematic maps from representative publications, atlases and
websites in the Master’s study “Semio-scale method of discovering graphic weight of
thematic map” (Lagator N., 2007) is based on measuring, statistics elaboration by method of
analysis and synthesis. Statistical systematization of over 1000 quantitative and 105
qualitative data from 35 thematic maps was done into 35 statistical tables. This is the way
for establishing the structure of thematic maps that refers to graphical weight of figures of
signs by symbol-metrical indications of appearances in the geospace.

The signs on each thematic map describe the qualitative and quantitative
characteristics of the occurrences that are subject of mapping. They are also covering certain
thematic map areas. Very often these signs are covering each other. There are some new
terms in cartography like overcastted area which includes overlaid and covered areas.

Basics of Research

The initial hypothesis assumes that optimal graphical weight of thematic map is the
one which is the nearest to area of ”golden section’’, i.e. relation between sum of areas of
basic figures of signs and thematic area of the map is round 0,382
(P,=0,382P; graphical weight of the map, acording to golden section).

Based on researching of Sretenovi¢ in science discipline “the symbol-metric
cartography”, it was concluded that in theoretical-mathematical sense, the optimal graphical
weight is based on theory of “golden section” of length.

* E-mail: natashaurosev@gmail.com
@ Semio-razmer (srb.) = Symbol-scale (eng.)
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J5

A= 7 - 05
A=0.618033988

Graphical weight of map area (P,) responds to squared value of golden section of lenght
Pa= A’Pt =0.38197Pt,
where P; — thematic area of map

In symbol-scaled constructing of figures of signs it is necessery to achieve following
conditions:

1. That formation of figure of signs does not have compact positions. These

positions would not give optimal graphical weight,

2. That the symbol-scaled dimensions of figures of signs give obvious information
and visual perception about numerical values of occurrences that are mapping,

3. The possibility of symbol-scaled calculations of cartographic numerical values
and possibility of giving the information of numerical characteristics of
occurrences.

The influences on graphical weight are:

1. Chosen symbolscale, i.e. the volume of formation of sign figures,

2. Development of occurrences in space,

3. The generalization of thematic map,

4. The network position — location of occurrences (Urosev N., 2008).

For symbol-scaled mapping, it is necessary to take the primary size of figure as valer
of sign (for example, area of the circle, volume of ball). For calculating the symbol-scale it is
necessary to take longer straight parameter for scalar of sign (for example, diameter of the
circle instead of its radius), because it enables getting more accurate values for symbol—
scaled mapping.

It is well known that the figures of signs are situated in centre of objects that are
presenting. If the thematic of map is abound then the construction of figure of signs needs to
be adjusted to good overview of contents. The consequences of these actions are the signs
that are partly or completely covering each other (overlaid area Fg—partly overlaid each
other; covered areaF,—they cover sign with their entire area). In order to calculate the
graphical weight of thematic map with figures of signs we need to eliminate covered and
overlaid areas. These two areas make overcastted area F,.

The connected signs positioned on the map have certain blank space (interspace area).
The graphical definition of figure of signs is the construction between border line of figure
and interspace area.

Definitions of Areas of Symbol-scaled Figures of Signs on Thematic Map

The formation of figures of signs
Figures that are projected by symbol-scale method and positionaly constructed on thematic
map, are performing formation of all figures of signs individually.
Formation of all figures of signs (N;) located on the map is composed by two parts:
Ni=Np+ N, :
N; — Entire number of signs
N, — Number of covered signs,
Nb — Basic signs’ figures:
— individual- separated figures of signs,
— sign figures with covered figures,
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— crossing figures of signs — figures with segments.

Area of sign figures

F, Area of plani-metric signs figures (assuming the area of individual sign and area of
the figure constructed of several signs) and

F, Plani-metric area of projection constructed by stercometric sign’s figure from 3D
perspective.

Overcastted areas of sign figures
f Covered area of basic sign’s figure and
i Overlaid area (segment) of basic sign’s figure.

Sum of areas of sign’s figure formation
Fs Sum of all areas of sign figures formation,
Fs=F, + Fp = F, + F, +...+ F,= P, + Fi (in text: formation of signs)

Fy Sum of areas of basic formation of signs,
F,=F, + F,+ ... + F, (in text: basic signs),

F, Sum of covered formation of signs figures,
Fo=fi+fHh+...+1f, =F;- Fy =F; - (P, +F,) =F-F,,

F, Sum of overlaid formation of signs figures,
Fo= )+ )+ ...+, =F - (P,+ Fy) = Fy— Fy= F,— Fy

Fy Sum of overcastted formation of signs figures (covered and overlaid)
F.=Fo+F,=F,- P,

The graphical weight of the map by areas of sign figures
F, Graphical weight by one sign’s figure,
F,=F; F,=F -1,

Graphical weight by formation of signs figures
P, Py =F, +Fp +Fg +... 4F,, =F - Fy= F,—F, (in text: basic figures of signs).

Notices:

1) The area of plani—metric figure of the sign projected in perspective and positioned
on the map is presenting the plan metric area of the sign in determination of the
graphical weight of the map. For example, symbol- scaled area of the circle is
projected in ellipse.

2) We are using the same units for indicate the plani—metric and stereo—metric
figures of the signs in symbol — scaled method defining and analyzing those figures
of signs.

3) The consequence of positions of constructed projections of cartographic signs is
the phenomenon of overlaid and covered areas.

4) The calculation of overcastted (overlaid and covered) areas is the same for
stereo—metric as for plani—metric figures of signs.

5) If there are different types of formations of signs on the thematic map they have to
be calculated all together without difference within them.

6) The positions of projections of the signs have to be precisely on their coordinate
positions in the space as on the map.
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Sometimes these positions of the signs have for consequence the phenomenon of the
parts of the signs out of the thematic map area that are also concluded for summarizing the
area under the signs.

Statistical Review of Research

The following table is denoting basic elements that are important for further analysis of
graphical weight of thematic map. There were 35 tables for 35 thematic maps that were
presenting the indicators and values of the graphical weight.

Table 1. Overview of Statistical Unit of 35 Thematic Maps

Number | Description

1. ATLAS NAME

1.1 MAP NAME, MAP SCALE

1.1.1 THEMATIC MAP AREA, P,

2. TYPE OF SIGNS (circles, squares, lines...)

2.1 THE SMALLEST SIGN (area, parameter), Fmin

22 THE LARGEST SIGN (area, parameter),Fpax

2.3 RELATIONS BETWEEN SIGNS, q = Fuin / Finax

3. AREA OF ALL FIGURES OF SIGNS FORMATION, (symbol-scaled area), F

3.1 SUM OF NUMBER OF SIGNS, N,

3.1.1 AVERAGE SIGN DIMENSION, (average graphical weight under one sign), Fy/N

4. SUM OF OVERLAID AREA, F,

4.1. NUMBER OF OVERLAID SIGNS, N,

4.1.1 AVERAGE VALUE OF OVERLAID SIGNS, F,»=F,/N,

5. SUM OF COVERED AREA, F,

5.1 NUMBER OF COVERED SIGNS, N,

5.1.1 AVERAGE VALUE OF COVERED SIGNS, F,z=F/N,

6. Sum of basic sign’s areas, F, = F, - F,

6.1 Number of basic signs, Ny = N; - N,

6.1.1 Average basic sign’s area, Fyg =F;, / Ny

6.1.2 Percent of basic sign’s areas, F,% = 100F, / F,

7. SUM OF OVERCASTTED AREAS, F,=F, + F,

7.1 Percent of overcastted areas, Fy% = 100F, / F

8 GRAPHICAL WEIGHT WITH FIGURES OF SIGNS’ FORMATION (basic sign figures),
) P=F-(F,+F,) =F; - Fy

8.1 NUMBER OF SIGNS WITHOUT COVERED AREAS (basic signs), (N, =N;-N,)

8.1.1 Average graphical weight of basic figures of signs, Pyg = Py/N,

8.1.2 Percent of graphical weight with formation of signs, Py % = 100P,/ F

8.1.3 Percent of graphical weight with basic signs, P, % = 100P, / F,

9. P, = q, P, Graphical weight of thematic map (acording golden section)

10. P,,% =100 P, / P, Percent of graphical weight (acording golden section)

11. A, =Fy/P; Sum of graphical weight of map by formation of signs

12. A, =P, /P, Sum of graphical weight with basic _figures of signs

The Analysis and Review of Condition of Thematic Maps in This Research

Graphical weight of thematic map (acording to golden section), P, is representing
sum of areas which should be under basic figures P, in harmony with golden section.
Acording to this fact, percent of graphical weight (acording to golden section) Py, should be
100% by assuming hypothesis for optimal graphical weight. Everything above 100% is
large weight, and below 100% is between limits of average weight.

If value of Py, is around 100%, then A, should be around 0.381966. This two values
are conected i.e. proportional.

Values of percent of the graphical weight of thematic map (according to the golden
section), P,,% = 100 P, / P, give relation between sum of areas of basic signs figures (P,)
and assuming graphical weight of thematic map’s area. (P,= q, P, = 0.382 P,).

As we assumed that optimal graphical weight of thematic map is in value of A4 from
0.2 to 0.382, we can conclude that:
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@; pt:@

Pt 0.2
Pa= 0.381-%; Pa=1.905-Pg

Ag=02-=

Pg
1.905- Pg
The conclusion of these relations is that all the values of Py,% smaller than 52% are values of
small graphical weight;

Values of Py,% from 52% to 100% are values of average graphical weight;

Values of P,,%  larger than 100% are values of large graphical weight

The supposition that optimal graphical weight of thematic map is between values A, from
0.2 to 0.382 has been proved by result of minimal average value of percent of graphical
weight (according to golden section), Py, has value 52% (50%, middle-average value gives
value of A, 0.2).

Percent of graphical weight of thematic map Pg,% (according the golden section) in
relation between sum of graphical weight by signs A and graphical weight under basic
figures of signs A, gives us sum of percentual values that refers to relations of quantitative
charateristics of occurrences for mapping.

In the following formulas there will be presented percents of graphical weight of
thematic map in relation with weight according to the golden section:

Pga% =100- =52%

Asor A : Pp% =0.381966 : X

~0.381966 - P,,
AV A

P

qp'Pga _ Pt 'gqp
Av(a) AvA)

",
X =

@

_ Pt Q
(PQJ v(p,)
t
P P
X, =2 X,=—"%
1 Fs 2 Pg

These relations give us information about:

— X, relations between sum of numerical value of basic figures of signs, P, and
symbol-scaled area F; which resignation from 100% presents percent of sum of numerical
value of covered and overlaid areas

— X, relations between same values, P, which resignation from 1, (100%) is related to
error in process of measurement.

The value of P, (P, = q, Py) indicates the expected graphical weight, according to
golden section for each map.

Overloading the map can be changed by changing basic scalar (S) or basic valer (G)
in process of symbol-scaled mapping if we choose this method for constructing thematic
map. Large amplitude between extreme quantitative values of indicators of occurrences
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gives large amplitude between minimal and maximal dimensions of signs. These are factors
that are very important in symbol-scaled mapping.

Modern GIS softwares are capable to make a thematic map automaticly, by
determinating values of occurrences and by automaticly giving different sign dimensions
and shapes like circles, pies, colonnade, squares etc. (f.e. number of inhabitants in
inventoried years or comparing agricultural and industrial active inhabitants or comparing
the percent of national structure of inhabitants). This method of representing quantitative
charateristics of occurrences has problem to determine location and uncontroled graphical
weight with signs that have great number of overcastted areas.

These factors are motive for introducing the algorithm (automatization in
cartography) for determination basic scalar (S) and other scalars of signs (s) for constructing
the signs. Algorithm is based on average graphical weight determination for map. If chosen
basic scalar does not give the sum of values of all signs in boundaries of average graphical
weight (golden section) then the procedure of finding basic scalar should be repeated until
we got right values of graphical weight.

Algorithm

This is one of methods for calculating dimensions of signs for making thematic map by
installing automatization in this discipline of cartography.

1. The entering data, the serial of numerical values of thematic map contents:

0, 9, (, (for example, number of inhabitans, industry structure etc)

G — the Basic numerical value of exhibited serial of occurrences

2. G = g (basic value)

or

G = Bmax
or

G = gaverage

G —is choice from group of ;. J,..« 9. Os--5 G - correspond to F or V

P.0.2 |
3. Paverage = for G = gin P¢—Thematic map area
n
g
Area (part or whole) of thematic map with
positions of signs (P, < P)
P -0.382
Paverage = n for G = guax
9
P-03
—_t i —
Paverage - n for G = Zuverage
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4. S — is basic scalar of figure of sign formation that we are choosing for choosen basic value
S— f (P ) Determination of basic scalar. This function depends of type of sign that
- average we are mapping (circle, squares, colonnades etc.)

5. T =— Valer's factor.
SZ

/9
6. 51,2,3.A.n = % s — scalar of sign (value of radius of circle or, side of square)

7. FX =f (Sx) This function depends of which type of sign is mapping

[.
P
0. A, = f(P)=—2

l R

10. 0.381> Ag >0.2

4+—

P=FR+F +F+..+F

If condition is not : 0.382 > Ag > 0.2 we have to change S: —— =S £ 1 (ing is

larger then 0,382, then S =S — 1, if Ag less then 0,2, then S = S + 1), after those changing S we

repeat steps 6., 7 ...10, all over again until we get correct relation in step 11.

If condition is correct than:

|

11. Phase of drawing signs according to calculated parametars that are giving average value of
graphical weight. Centre of sign is referent point for locality of sign on the map.
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Tenth step of this algorithm is the key for determination all dimensions of the signs by
choosing basic scalar S and it’s correspond basic value G. This is the base for all other
calculations which have to be between values of average graphical weight A,. If we choose
that the basic value is G = g, (for chosen value of S) then, all values of g will give S< S,

but if we choose the basic value G = g, then all values of g will give S> S. From these
reasons, the choise of S values depends of choise of G values. For G = g,,x value of S will
be maximal value on the map and on the other way, for G = g;;, value of S will be minimal
value on the map.

Conclusion

This researching was based on analysis of 35 representative thematic maps of various
atlases, publications, web sites, planes etc. using different science and special cartographic
methods. As a conclusion, there were given limits for maintain the start hypothesis:

40% of maps in this study with graphical weight of basic figures of signs, Ay in
values between 0.01-0.1,

17.14% of maps have value of A, between 0.1-0.2,

25.71% of maps have value of A, between 0.2-0.382 (optimal),

17.15% of maps have value of A, larger than 0.382.

Besides these values it should be emphasis:
Pg sum % =100 2P, / 2P,
Py sum %0 = 48.137%

From this relation we can conclude that the total graphical weight of thematic maps is
litle below optimal.

The folowing percents are showing the calculated graphical weight of each map
individually:

57.14% of maps has value Py, smaller than 52%,

25.71% of maps has value Py, from 52% to 100% and

17.14% of maps has value Py, larger than 100%.

Py wm% =100 XP, / Y F,
Py wm % =95.35%

From this relation we can conclude that the total overcassted area of all maps
together is 4.65%, which is not large indicator of graphical weight. The number of
overcassted areas isn’t the only factor of graphical weight of map but also the location of
signs and total are under them (UroSev N., 2008).

The graphical weight of thematic map is optimal not only in boundaries of golden
section, but also in boundaries of punctual positions of signs and subjective estetical
experience (for example, factor of transparency, shade, the combination of colors). All these
factors with author’s freedom of designing maps give us plenty of information relevant for
researching in different sciences that have thematic map as an instrument or the goal of that
research.

The main intention to contribute the lucidity, measurable and readable of thematic
map is introducing the algorithm which should give us the optimal values in process of
symbol-scaled mapping.
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