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Rezime:

U radu je prikazan postupak i predloZzene su formule za transfor-
macije iz Gaus-Krigerove projekcije, koja se koristi u Srbiji, u Svetsku
poprecnu Merkatorovu projekciju i obratno. Osim preracunavanja izme-
du koordinata u ravni i na elipsoidu, date su i formule za Helmertovu
sedmoparametarsku transformaciju izmedu srpskog datuma i WGS84
(World Geodetic System 1984).

Kljuéne reci: Gaus-Krigerova projekcija, UTV, transformacija, Beselov
elipsoid, WGS84.

PROCEDURE AND FORMULAS FOR COORDINATE
TRANSFORMATIONS BETWEEN THE GAUSS-KRUGER
PROJECTIONS AND THE UNIVERSAL TRANSVERSE
MERCATOR PROJECTIONS FOR SERBIA

Summary:

This paper gives a procedure and a complete set of formulas for
transformations from the Gauss-Kriiger projection, used in Serbia, to the
Universal Transverse Mercator and vice versa. Besides the conversions
between plane and ellipsoid coordinates, the paper gives the formulas
for the Helmert’s seven-parameter datum transformation between a Ser-
bian datum and a WGS 84 (World Geodetic System 1984) one.

Key words: Gauss-Kriiger projection, UTM, transformation, Bessel’s el-
lipsoid, WGS84.

Uvod

Kao drzavni geodetski datum u Srbiji se koristi elipsoid Besela, pozi-
cioniran 1892. godine u tacki Hermannskogel kod Beca, a kao dr-
Zavna projekcija Gaus-Krigerova projekcija (GKP) trostepenih meridijanskih
zona. Sve nasSe topografske karte, a delimiéno preglednotopografske, pa i

VOJNOTEHNICKI GLASNIK 4 / 08

G



VOJNOTEHNICKI GLASNIK 4 / 08

druge karte izdanja Vojnogeografskog instituta, kao i raznovrsni sistemi i
sredstva koji koriste geodetski datum ili projekciju — za navigaciju, pozicioni-
ranje, upravljanje vatrom i sli¢ne potrebe — pocivaju na tim reSenjima.

Sa druge strane, sve viSe zemalja, posebno evropske zemlje i ¢la-
nice NATO, za geodetski datum usvaja WGS84 (ili GRS80, sto je u geo-
metrijskom smislu isto), a za projekciju Svetsku popre¢nu Merkatorovu
projekciju (UTM). Takvim reSenjima postize se interoperabilnost i olaksa-
va kori¢enje savremenih sistema pozicioniranja kakav je, na primer, si-
stem globalnog pozicioniranja GPS [1].

Svi korisnici GPS u na$oj zemlji, mnogi subjekti saradnje nase ze-
mlje i vojske sa drzavama i vojskama u okruZenju i ¢lanicama NATO, auto-
ri raznih aplikacija koje se odnose na navigaciju, pozicioniranje, pracenje i
druge geoprostorne namene, kao i mnogi drugi, susrecu se sa problemom
transformacije koordinata izmedu ova dva sistema. Formule koje se ovde
prikazuju prilagodene su Sirem krugu korisnika, odnosno onom bez poseb-
nih geodetskih znanja. Zbog toga se znacenje pojedinih izraza ne objas-
njava, niti se navode njihovi nazivi, osim tamo gde se to nije moglo izbeci.
Takode, one su uredene tako da se identi€ne formule koriste za transfor-
maciju iz GKP u UTM i obrnuto. Razlikuju se samo odredene konstante.

Prelaz iz Gaus-Krigerove u UTM projekciju

Potpun prelaz iz ravni Gaus-Krigerove u ravan UTM projekcije pod-
razumeva sledece korake:

— pravougle koordinate y i x neke tacke u GKP konvertuju se u odgova-
rajuce geodetske koordinate Bi L (latituda i longituda) na elipsoidu Besela;

— koordinate B i L se konvertuju u prostorne pravougle koordinate X,
Yi Z, koje se odnose na elipsoid Besela;

— prostorne koordinate X, Y i Z transformiSu se u prostorne koordi-
nate X, Yi Z, koje se odnose na WGS84;

— koordinate X, Yi Z se konvertuju u geodetske koordinate B i L na
WGS84, i

— koordinate B i L se konvertuju u koordinate E i N u ravni UTM.

Ovaj algoritam podrazumeva da se za transformaciju geodetskih

datuma koristi Helmertova sedmoparametarska transformacija, Cija se
primena i inae preporucCuje za transformaciju izmedu nasSeg datuma i
WGS84. Takode, podrazumeva se da je za tacku Cije se koordinate tran-
sformiSu poznata visina (h) i to elipsoidna visina, tj. udaljenost od povrSi
elipsoida. S obzirom na to da za na$ datum te visine nisu poznate, uzi-
maju se odgovaraju¢e nadmorske visine.

Sematski se to moze prikazati na sledeci nacin:

(V:X)ek 2 (B, L)ges 2 (X, Y, Z)ges 2 (X, Y, Z)wasss 2 (B, L)wasss =2 (E, N)utm

<>



Prvi korak: (y,X)ek = (B, L)ges
U ovom koraku vazi sledece:

a =6 377 397,155 (velika poluosa Beselovog elipsoida),

b =6 356 078,96325 (mala poluosa Beselovog elipsoida),

my = 0,9999 (linijski razmer duz srednjeg meridijana zone GKP),

Yo =6 500 000i L, = 18° za tatke u 6. zoni GKP, odnosno:

Yo=7500000iLy=21° za taCke u 7. zoni GKP.
Sledi racunanje nemodulisanih koordinata:

V=V . r X
y = X =—
m, m

a dalje se raéunaju pomoc’:ne veliCine [2]:
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L=L,+
cos B

D D (10)
[D—(HzT1 Jr(,q)?Jr(S—zcl +28T, —3C} +8e"” +24le)m}

Drugi korak: (B, L)ges = (X, Y, Z)zes

Dobijene geodetske koordinate B i L na Beselovom elipsoidu treba
konvertovati u prostorne pravougle koordinate X, Y i Z (koje se odnose
na isti elipsoid). Postupak je slededi:

V= a (11)

(l—e2 sin’ B)l/2
X =(V+h)cosBcosL; Y =(V+h)cosBsinL; Z= [V(l —e2)+ h]sinB
(12)

Tredéi korak: (X, Y, Z)Bes > (X, Y, Z)WGSS4

Za transformaciju koordinata izmedu dva geodetska datuma potrebno je
poznavati tzv. parametre transformacije, do kojih se dolazi na osnovu tacaka
za koje su koordinate poznate u oba datuma. Sto je viSe takvih tacaka i Sto je
bolji njihov raspored na razmatranoj teritoriji, to ¢e ocena parametara biti bolja
(naravno, do granice koju odreduje tatnost naseg datuma). Za Helmertovu
transformaciju koja se ovde izlaZe, a za koju je reCeno da predstavlja optima-
lan izbor kada je u pitanju transformacija naSeg datuma, potrebno je poznava-
ti sedam parametara: tri translacije duz koordinatnih osa X, Yi Z (tx, ty, t7), tri
rotacije oko koordinatnih osa X, Yi Z (¢, 3, ) i faktor razmera (dm). Korisnik
moZe sam da odredi parametre, ili da ih preuzme od nacionalne geodetske ili
kartografske agencije ili neka druge odgovarajuce institucije. Vojnim korisnici-
ma u Srbiji parametre saopstava Vojnogeografski institut.

Ako se od sracunatih koordinata formira vektor r,,, =[X Y Z], .

a od parametara translacije vektor ¢ = [t ¥ Ly tZ] matrica rotacije bice [3]:
cos fcosy cosasiny+sinasin fcosy sinasiny —cosasin fcosy
R=| —cosfsiny cosacosy—sinasinfsiny sinacosy +cosasinFsiny
sin —sina cos 8 cosacos ff
(13)
Sada je vektor pravouglih koordinata koje se odnose na WGS84:
Twessa = [X Y Z]WGS84 = (l + dm)RT(rBesel - Z‘) (14)

Cetvrti korak: (X, Y, Z)wesss 2 (B, L)wess4
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Za dalja raCunanja potrebni su parametri elipsoida WGS84:
a =6 378 137 (velika poluosa WGS84)

b =6 356 752,31425 (mala poluosa WGS84)

Sledi racunanje pomo¢nih veli€ina [4]:

/ b* . |a?
e= l—a—z, e = b—z—l (15)

p=AX>+Y?; t9=arctanZ—Z (16)
p
i, konacno, koordinata tacke:
12 =3
—Z+€2 bsm36’; L:arctanz; h= P - N (17)
p—e-acos @ X cos B

B = arctan

Geodetska latituda B i elipsoidna visina h obi¢no se racunaju na
oshovu slozenijeg postupka, iterativho. Medutim, ovde su date jednostav-
nije, direktne formule, jer one daju reSenja koja su, za nasu teritoriju, sa-
svim saglasna sa iterativnim [5].

Peti korak: (B, L)WGSS4 > (E, N)UTM
Ovde vazi:

my = 0,9996 (linijski razmer duz srednjeg meridijana zone UTM)
Lo =21° (za 34. zonu UTM)

Dalje je [2]:
A=(L—-L,)cosB; T=tan’ B; C=e'* cos’ B (18)
V= a (19)

1le 2ot O pelp (2 3 B egnng
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— 3 5
y' =V A+(1—T+C)A?+(5—18T+T2+72C—58€’2)é—0} (21)
X'=M +Vtan B
2 4 6 22
A—+(5—T+9C+4C2)A—+(61—58T+T2+600C—330e’2)A— (22)
) 24 720
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i, konacno:
E = y'm,+500000; N =x'm, (23)

Prelaz iz UTM u Gaus-Krigerovu projekciju

Prelaz iz UTM u GKP vrsi se analogno prelazu iz GKP u UTM, s tim da
se polazi od koordinata E i N u UTM, a zavrSava sa y i x u GKP, odnosno:
(E, N)urm 2 (B, L)wasss 2 (X, Y, Z)wasss 2 (X, Y, Z)ges™ (B, L)ges 2 (¥:X)ak

Prvi korak: (E, N)UTM > (B, L)WGS84

U ovom koraku vazi sledece:

a =6 378 137 (velika poluosa WGS84)

b =6 356 752,31425 (mala poluosa WGS84)

my = 0,9996 (linijski razmer duz srednjeg meridijana zone UTM)

Lo =21° (za 34. zonu UTM)

Najpre se sracuna:

y,:E—SOOOOO; x,:ﬁ (24)
m, m,

Dalje vaze formule (2)-(10).

Drugi korak: (B, L)wesss 2 (X, Y, Z)wess4

Vaze formule (11) i (12).

Treci korak: (X, Y, Z)wesss 2 (X, Y, Z)ges

Postupak je analogan gornjem: od sracunatih koordinata formira se
vektor 7y, =[X Y Z]WGS84 i pomocu vektora translacije t i matrica
rotacije R odrede prostorne koordinate:

PBeser = [X Y Z]Besel = (1 + dm)RT(rWGS84 - t) (25)
Cetvrti korak: (X, Y, Z)ges > (B, L)ges
Prelaskom na Beselov elipsoid vazi:
a =6 377 397,155 (velika poluosa Beselovog elipsoida),
b =6 356 078,96325 (mala poluosa Beselovog elipsoida).
Dalje se primenjuju formule (15)—(17).
Peti korak: (B, L)ges = (¥, X)ckp
Po analogiji sada je:
my = 0,9999 (linijski razmer duz srednjeg meridijana zone GKP)
Yo =6500000iL,=18° za tatke u 6. zoni GKP, odnosno
Yo=7500000iLy=21° za tatke u 7. zoni GKP
Dalje se koriste formule (18)-(22), nakon ¢ega je:

y=ymy+y,; x=x'm, (26)
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Zakljucak

S obzirom na sve Siru zastupljenost WGS84 i UTM u raznim aplika-
cijama i sistemima, posebno onim zasnovanim na GPS, Siri se krug zain-
teresovanih za poznavanje procedura i nacina prelaska iz tih sistema u
nase odgovarajuce sisteme, tj. nas datum (Beselov elipsoid) i nasu dr-
zavnu projekciju (Gaus-Krigerovu projekciju).

Pitanje transformacija, u principu, zahteva specijalizovano geodet-
sko znanje, posebno u delu koji se odnosi na izbor modela i parametara
transformacije, jer od toga zavisi kakva ¢&e biti tacnost transformisanih ko-
ordinata. Medutim, najvecdi broj potreba mogu zadovoljiti i korisnici bez ta-
kvog znanja, ukoliko se definiSu jasne procedure i obezbede valjane for-
mule.

Literatura

[1]1 Borisov, M.: Topografsko-kartografski sistem prema novim vojnim
standardima, Vojnotehnicki glasnik, broj 3-4, Beograd, 2005.

[2] Lapaine, M, Tuti¢, D.: Relationships between the old Gauss- Kriiger
projection and UTM projection for Croatia, Reports of the Symposium of the IAG
Subcommision for Europe (EUREF), Dubrovnik, 2001.

[3] Torge, W.: Geodesy, Walter de Gruyter, Berlin — New York, 2001.

[4] Vanicek, P, Krakiwskz, E: Geodesy: The Concepts Elsevier Science BV,
Amsterdam, 1986.

[5] Bozi¢. B.: Globalni sistem pozicioniranja, Visa gradevinsko-geodetska
Skola, Beograd, 2001.

o

VOJNOTEHNICKI GLASNIK 4 / 08




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Algerian
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Apple-Chancery
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /BaskOldFace
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /BookmanITCbyBT-Demi
    /BookmanITCbyBT-DemiItalic
    /BookmanITCbyBT-Light
    /BookmanITCbyBT-LightItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Candid
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CHelv
    /CHelvBold
    /CHelvBoldItalic
    /CHelv-Italic
    /Chicago
    /Chiller-Regular
    /CHVojska
    /CHVojska-Bold
    /CHVojska-BoldItalic
    /CHVojska-Italic
    /CirTimes
    /CirTimes_New_Roman
    /CirTimesBold
    /CirTimesBoldItalic
    /CirTimesItalic
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Condensed-Bold
    /Clarendon-Light
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CooperBlack-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Copperplate-ThirtyTwoBC
    /Coronet
    /Coronet-Regular
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CTVojska
    /CTVojska-Bold
    /CTVojska-BoldItalic
    /CTVojska-Italic
    /CurlzMT
    /Decor
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /English157BT-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldExtendedTwo
    /Eurostile-ExtendedTwo
    /FelixTitlingMT
    /FencesPlain
    /FootlightMTLight
    /FormalScript421BT-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Gautami
    /Geneva
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-ExtraBold
    /Goudy-Italic
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Oblique
    /HelveticaLat
    /HelveticaLatBold
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoeflerText-Black
    /HoeflerText-BlackItalic
    /HoeflerText-Italic
    /HoeflerText-Ornaments
    /HoeflerText-Regular
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /JoannaMT
    /JoannaMT-Bold
    /JoannaMT-BoldItalic
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldSlanted
    /LetterGothic-Italic
    /LetterGothic-Slanted
    /LHVojska
    /LHVojska-Bold
    /LHVojska-BoldItalic
    /LHVojska-Italic
    /LTVojska
    /LTVojska-Bold
    /LTVojska-BoldItalic
    /LTVojska-Italic
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Marigold
    /MaturaMTScriptCapitals
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /Monaco
    /MonaLisa-Recut
    /MonotypeCorsiva
    /MonotypeSorts
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MT-Extra
    /MT-Symbol
    /MVBoli
    /MyriadWebPro
    /MyriadWebPro-Bold
    /MyriadWebPro-Condensed
    /MyriadWebPro-CondensedItalic
    /MyriadWebPro-Italic
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewYork
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB10PitchBT-Regular
    /OldChurchSlavonicCyr
    /OldEnglishTextMT
    /Onyx
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-Italic
    /Oxford
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PoorRichard-Regular
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /Serbian-Elegant
    /Serbian-Elegant-Bold
    /Serbian-Elegant-Bold-Italic
    /Serbian-Elegant-Italic
    /ShowcardGothic-Reg
    /Shruti
    /SnapITC-Regular
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /Stencil
    /Sylfaen
    /Symbol
    /SymbolMT
    /Taffy
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRomanBold
    /TimesNewRomanBoldItalic
    /TimesNewRomanItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers
    /Univers-Bold
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-BoldItalic
    /Univers-BoldOblique
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-CondensedBoldOblique
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Univers-Light
    /Univers-LightOblique
    /Univers-Medium
    /Univers-MediumItalic
    /Univers-Oblique
    /UstavIzvorni-Medium
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YUTimesNewRoman
    /YUTimesNewRomanBold
    /YUTimesNewRomanBoldItalic
    /YUTimesNewRomanItalic
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [1734.803 2245.040]
>> setpagedevice


