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AHoTaniss. B poOoTi mpencrtaBieHi METOAM Ul PO3Mi3HABaHHS O00’€KTIB Ha OCHOBI T'€OMETPUYHOI
BIMOBITHOCTI PO3MOALTIB TOYOK, L0 HAIEeKaTh 00’€KTy B T€OMETPUYHHX (irypax, siki OKpECIIOITH
00’exkt. Meton mparoe uyepe3 po30HBaHHS 00JIACTI 3HAXOKEHHsS 00’€KTa Ha YacTHHH, Ta OOPOOKY
CTATUCTHYHOI iH(pOpMALlii, IKY MICTSTh LI YACTHHU.

AHHoOTanus. B pabore npejicTaBieHbl METOIBI 1JIsl paclio3HaBaHUsE 00bEKTOB HA OCHOBE I'€OMETPUUECKOT0
COOTBETCTBUs JEJCHUI TOYEK, KOTOpbIE IPUHAUICKAT OOBEKTY B IEOMETPUUYECKHX (HUTypax, KOTOpbIE
o4epuuBalOT 00beKT. Meron paboraer depe3 pa3bHBaHHE O0JACTH HAXOXKICHHSI OOBEKTA HA YACTH, H
00paboTKy cTaTHCTUYECKON HHAOPMALIMH, KOTOPYIO COICPIKAT ITH YACTH.

Abstract. In this work methods for objects recognition on the basis of geometrical accordance of points’
distribution, which belong to the object in geometrical figures outlining the object, are presented. Methods
work through dividing area of object’s layout to pieces, and statistical information processing that is
aggregated using these parts.

Kuarouosi ciioBa: knacudikaris, GiHapr3oBane 300pakeHHs1, hopMa, CTATUCTHIHHIN aHaIi3.

B poboti posrmsmatotees 3amadi kimacudikaiii 00’ekTiB 3a iX ¢opmoro. [Ipukmamom Mmoxke OyTH
po3mi3HaHHSA O00’€KTiB Ha KyXOHHOMY CTOXi, Kiacugikamis O0O0’€KTiB Ha MOpPCBKIH TOBEpXHi, 3HATHUX
CHEKTPAIbHOIO KaMepoIo 3 TOBITps, Kiacu(ikamis 00’€KTiB, IO pyxamoTbca mo Bymumi. o mpobiem
pO3Mmi3HaBaHHS MOJKHA BIAHECTH BiAMANEHICTh Ta KyT IMOBOPOTY 00’ekTiB. [0 ICHYIOUHX METOIIB MOXHA
BIJTHECTH METOJ| MeJiaHHUX oceil [1], po3mi3HaBaHHSI Ha OCHOBI MOPIBHSIHHS BUIUICHUX XapaKTEPUCTHK [2-5],
HaAIpUKJIa KyTOBHX XapaKTEPHUCTHK [2].

B cucremax peanbHOrO 4Yacy OMMCaHI METOAWM HE 3aBKAM 3MIaTHI CIPaBISTACH 3 OOYMCIIOBATEHAM
HaBaHTAKEHHSIM. ToMy BHHHMKae 1motpeda y NPOCTHX, OIHAK JOCTATHRO TOTYXHHX MeTomax kiacudikamii. 1106
3aJI0BOJILHATH Iii BHMO3i, 3alpOIIOHOBAHO METOJ| Kiachikalli 300pakeHh Ha OCHOBI aHaNi3y (OPMH IIyKaHHX
00’exTiB. OCHOBHOIO TIepeBaroto HajI MPECTABICHIMH METOaMH € IIBUIKICT 0OPOOKH BXiTHOTO 300payKEHHS, KOJIH
JUTSL BUIIUICHHS iH(pOpMaIIii mpo Bce 300payKeHHsI IOCTATHRO 3pOOUTH JIMIIE OJUH MPOXis depe3 Bei mikcerni. KpiM Toro,
MIHIMAJTLHOIO € 1 KUTbKICTh JaHWX, ska Oyze IMOpIBHIOBATHCH 3 €TAJIOHAMH, IO TAKOX TNPHU3BENE 10 BUTpAIly B
[IBUIKOII.

AHAJII3 CTAHY ITPOBJIEMH

B [6] naBeneno BapianT 300py iHdopmauii nmpo ¢opMmy 00’€KTy 3a JONOMOTOK MeToay OiHapHHX
KpyroBux o0unciienb. HaBeneMo KOpOTKy CyTh 1aHOTO METOJY.

CriouaTKy 3HaXOJUTHCS LIEHTP MAc YOPHO-OLIOro 300pakeHHs npeaMeTy 3a Gpopmynoro(1) — BiH i Oyae
LIEHTPOM KOJIa.

oty m X, m,
b
m +m,+..m,

(1)
y = hm+y,-m+.y, -m,
m +m,+..m,
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I€ Xi y; — KOOPIMHATH TOYKH 3 Macolo M.
OckinbKy BXiHUH (aiin MU BBa)kaeMO OiHApHHM, KOXXHA TOYKa MOXKE NpHMaTu Jimie 3abapBieHui

(m; = 1) abo uezabapsienuii (m; =0) cran.

N

Puc. 1. O6’exr B koIl

Jlst 3HaXOKEHHS pajaiycy Koja, B sKi Oyjae BIucaHO 00’€KT, 3alpONOHOBAaHO HACTYIMHUN MeToA. Bin
meHTpy Mac B k HampsiMkax OyayroThest BeKTopH. [oTiM oOnpaeThCsi m miIMHOXHHA BEKTOPIB 3 HAMIOBIIOIO
JOBXKHMHOIO TIPOXOJDKEHHS depe3 00’eKT (depe3 TOUKH, SKi € 3abapBieHUMH). 3HAYCHHS NOBXHHHU DPajiyciB
3HAXOJUTHCS SIK:

R="3"rn e 00m),. @)
m i

Ha pucynky 4 mpencrasieHo BapianT 3 k = 8, mpu 4omy 3 NpuUKIany BHIHO, IO Jiume 5 3 8-mMu
BEKTOPIB EpEeTUHAIOTH 00°€KT. [lyIst JaHHOTO NpHKIany Halikpaie Oyzae oopatu m =2 abo m = 3 gy Toro, mob
MaKCHMaJIbHO MTOBHICTIO BIIMCATH 00’ €KT y KOJIO.

(XY)

Puc. 2. ITomyk paaiycy onmcyo4oro Koia

J1ist 3HAXOKEHHS paJilycy KO>KHOTO JOJJATKOBOTO KOJIa BCEPEIIHI 30BHIIIHBOIO BUKOPUCTOBYETHCS (hPOPMYITY:
— [e]
R. =R, -cos(45°), (3)
ne R; — pagiyc mykaHoro BHYTPIIIHBOTO KoJia; R; | - pamiyc monepeHpo 00YUCICHOTO KOJIa.

O0’€eKT KOJIa MPEACTABUMO y BUIJISIII 3aJIE)KHOCTI BiJ] MMKCENiB, IO HOMY HaJIeKaTh:

2
Zpi,j |p:l

Jie p;; —TiKCelNb, 0 HATIEKUTh KONy, p=1- 3a0apBIeHH MiKCEb.

B 3amexHOCTI BiIl KITBKOCTI KJIACIB 00’€KTiB Ta X CKJIQIHOCTI BBOJUTHCS OyAb-sSKa KUIBKICTh
BHYTPIIIHIX Kin sk Xapaktepuctuk — C(P;) ,C(P,;), C(P3) .. Jlanuii BapiaHT 3Ha4HO MIBHALIMK 3a iHIII METOIH
BUJIUICHHS MICIICBIX OcoOuBoCTel 00’ exty [7-8].

Pesynpratn ananizy xonkperHoro C(P;) o00’exty mnopiBHIOBaTHMYThCst 3 ertamonnumu C(Py)’
3HAYCHHSMU JUISI KOXKHOTO 3 KJIACiB, B PE3yJIbTATI YOTO 3HAXOAUTUMYThCS HAHOIIbII BiAMOBIIHI KIaCH.
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METO/J BIHAPHUX KBAJIPATUYHUX OBUYUCJIEHb

J1s1st 1O IAUTBIIIOTO CIPOLICHHS METOY OOMEXEHHS 30BHIIIHBOI0 KOJIA 3aMiHIOEThCs KBajpaToM. KoxHa
oTiepaltisi 3HaX0DKEHHS HAJICKHOCTI MKCENS KOy Tiepedoadae mornepeHe 00UUCISHHST TOYKH 30BHIITHBOT MEXi
paniycy(touka O Ha puc. 3).

Hanp amok Npoxog eHHa Yepes
—= fikceni 300pakeHHa

A A B o1
v

Puc. 3. Anani3 300pakeHHs, BIUCAHOTO B KOJIO

IMpn pyxy B3moBxk mnpsimoi AB mosoxkenHss Toukn O BIZHOCHO OCi aOcIUC OOYHCITIOETHCS SIK

NR*-Y? , e R — paziyc xona, Y — BiicTaHb BiJ IEHTPY KOJIA J0 PSIIKA IMKCENiB, B3JOBXK SKOTO BUKOHYETHCS
TIPOXO/PKEHHS (B MIKceNsx). JIyst KOXKHOTO pAIKY IMOTPIOHO po3paxyBaTH 3HaXopkeHHs Touok O ta 0.

Jist Toro, mo6 yCyHYTH 3 alrOpPUTMY JaHy OIepalliio, IPOIOHYETHCS 3aMIiHUTH (GOPMY ONMHUCYIOUOi
¢irypu Ha kBagpat(puc 4). lllupuna Ta BucoTa:

h=d=2-R. (5)

Puc. 4. O6’exT B KBajipaTi MiJ pi3HUMHU KyTaMH

Jlo mepeBar MOJKHa BiTHECTH BiJICyTHICTb 3aJIEXKHOCTI BiJl MacITaOyBaHHS Ta KyTiB TOBOpOTY. J{0o HemomikiB
— noTpeda B 0JJHAKOBOMY paKypci Ta 0OMEKEHICTh KUIBKOCTI KJIaciB (IPH BEIMKIH KiIBKOCTI KJIAciB 3HAYHO 3pOCTE
HMOBIPHICTh TOTO, IO JJIs O0’€KTIB 3 PI3HUX KJaciB Oyle NMpUTAMAaHHUN OJTHAKOBUH KOPEIAIIMHUNA PO3MOALT
nikceniB). ToMy naHWii MeToj MarMMe CEHC JIMIIe TpH poOOTi 3 OKpeMmoro rpymoto npemameriB. o 3amau, ski
BIJINOBIIAIOTH TAHOMY OOMEXEHHIO, MOYKHA BIJTHECTH KJIACU(IKAIliF0 00 €KTIB y TIEBHIH JIOKAIIii.

CEI'MEHTANIA 306PAKEHHA

3amada cermeHTarii 300pakeHHS TaKOX € HE HOBOIO 1 CIIOPITHEHOIO /IO TIpolecy po3mi3HaBaHHA. Komm
300paXeHHS MICTUTH JEKUJIbKa 00 €KTiB, 000B’I3KOBO iX CHIOYATKy HOTPIOHO BUIUIATH.

JIist 3a1a4 OB’ 13aHIX 3 BUKOHAHHSIM Y PeasIbHOMY daci MPONIOHYETHCS TIOTIEPEAHIA METO ] BY3JI0BOi 0OPOOKH
JUTSL SMEHITICHHST BXiTHOT iH(OopMaIlii CerMEHTAIlii 3 TIOIAJIBITIM PO3MIMPEHHSIM 00J1aCTi ITepe]T PO3Ii3HABAHHSIM.

PosrmsiHeMo TieBHe OiHapu3oBaHe 300paxeHHs(prc.S). [l nmpumBHmeHAs 0OpOOKH TIiJ] 4ac CerMeHTaIlil,
BiTOyBa€THCA MEPeXi/I 10 MAaTPHYHOTO BHTIISLY 32 (hopMyInoro:
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A p—l
M, = (6)

e M; ;- KOMipKa HOBOT MaTpHLi;
A — BXiJTHa MaTpUIl OIHAPU30BAHOTO 300PAKEHHST;
A — KpOK 3MEHIIIEHHS BXiTHOT MaTpHIILi.
s 60poTHOH 3 ITyMOM BHKOPHCTOBYIOTHCS JOAATKOBI IPUHOMH THITY

M, =0UM,, =0;

M, =05 "7 (7)
‘ M, =00UM, =0

i+, i+l,j

TakuM yrHOM, BXigHE 300paskeHHs po3MipoM AxB Oyne meperBopenHe B 300pakeHHs XXY, X =
A/A, Y= B/A.

Jlnst BiTHOBJICHHS BUKOPHCTOBYETHCS CETMEHTOBaHa 00JACTh 3 HABKOJIMINHIMH IMPUISTAIOUUMH
obnacTaMH.

Puc. 5. By3noBa cermenrartist

ANTOpUTM cerMeHTalii MpoIoHy€eThC 0a30BUH Yepe3 MPOXOHKEHHS BCIX MIiKCeNiB 300paxeHHs. [Ipu
3HAXOJUKEHHI CTapTOBOTO 3a(hapOOBaHOTO MIKCENs PO3TILIIAIOTECS BCI CYMIXKHI, 1 SIKIIO BOHM € 3adapOoBaHi —
00J1acTh 3HAXO/KEHHs 00’ €KTy po3IHproeThes. Dikcalis HOBUX MEX BiOyBaeThCs 3a JJONOMOTOK0 KOOPJIMHAT
Touok A,B (puc 5).

IIPOI'PAMA OBPOBKU

[Iporpama oOpoOKHM BKITIOYA€ BCi BHIIEONMUCAaHI KPOKH. [IprKIamy pe3ynpTaTiB CerMeHTaIli 300pakeHb
KHTIB, 3HATHUX CIIEKTPAIHFHOIO KaMeporo(3 aBTOMaTHYHUM BHOOpOM Topory OiHapm3arii), HaBexeHi B Tadmuii 1.
Hespaxxaroun Ha 3HA4YHY 3alTyMJICHICTb, € IOCHTh OaraTo JoOpe CerMeHTOBaHUX KOHTYpIB 1- 0, a, k(kutH), € —
Bcruieck; 2 — 0, T, 1, €(KUTH), a, e(BCIUIECKH).
3a paxyHOK BBEICHHS KBaJIPATHUIHOTO METOAY OOYHMCIIEHHS KiJBKICTh omepamiii mo oOpoOmi KOHKPETHOTO
00’eKTy 3MeHMMIIach, a e(peKTUBHICTh 3MEHIIIUIACH HA BCiX Habopax He Oinpm HiX HAa 7% (B MOPIBHSHHI 3
METOJIOM, HaBeIeHUM B [6]).
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Ta6mums 1.

CermeHTanisi BXiTHUX 3alIyMJIEHHX 300pa:keHb

BUCHOBKH

B nmamiif crarti mpezacraBieHO HOBHH MeToJ Kiacudikauii 00’€KTIB 32 KOpEJSILIHHUMH O3HaKaMH

BIJIIIOBITHOCTI pO3MOALTIB 3adapOoBaHNX TOYOK, IO HaJeKaTh 00 €KTYy BCEpPENUHI T€OMETPHUYHUX (iryp, sKi
OKpECIIOITh 00°eKT. Sk reomerpuyna ¢irypa Oyio oOpaHO KBajpar, IO HAJA€ MPOCTOPOBY iHBAPiaHTHICTH
IUIacKUM 00’€KTaM Ta He3aJIeXKHICTb BiJl MacIITa0yBaHHs, IIPH YOMY HOKPAIIY€EThCS Yac 00pOOKH 300paskeHHS B
MOPIBHSHHI 3 METOIOM KpyroBoi o0poOku. Ilin yac mpoBeneHHs €KCHEepUMEHTY OYJO JOCSTHYTO BHCOKOI
MIBUJIKO/IT Ta BUCOKOT IMOBIPHOCTI KOPEKTHOI Kiacudikailii. B momaneiomMy riaHyeThCsl MPOJOBKUTH POOOTY 3
HaBEJEHUM METOJIOM JUIsi BJOCKOHAQJICHHS WOr0 CTIMKOCTI IO BiHOWIEHHIO O IPHUCYTHOCTI LIyMy Ha
300pakKeHHI Ta IiIBUIIICHHIO TOYHOCTI.

1.

26

CIIMCOK JIITEPATYPU

S. C. Zhu. Stochastic Jump-Diffusion process for computing Medial Axes in Markov Random Fields/ S. C.
Zhu // IEEE Trans. on PAML. - Vol. 21, No.11. - 1999. — P. 1158-1169.

Mikolajczyk K. Shape recognition with edge-based features/ Mikolajczyk K., A. Zisserman, C. Schmid//
Proceedings of the British Machine Vision Conference. — 2003.

Agarwal S. Learning a sparse representation for object detection/S. Agarwal, D. Roth// In Proc. ECCV. -
Vol.4. -2002. - P.113-130.

Amores J. Fast spatial pattern discovery integrating boosting with constellations of contextual descriptors/J.
Amores, N. Sebe, and P. Radeva// In Proc. CVPR. - Vol.2.- 2005. - P.769-774.

Bouchard G. Hierarchical part-based visual object categroization/ G. Bouchard B. Triggs// In Proc. CVPR.
-2005. - P.710-715.

Kvetny R.N. Binary circular calculations method for the objects classification using their form/ Kvetny
R.N., Reminnyi O.A. // Aplikovane vedecke novinki. —2009. — P 54 - 60.



http://www.stat.ucla.edu/~sczhu/papers/Zhu_stochastic_med_axis.pdf

METOJI TA CUCTEMI OITHKO-EJIEKTPOHHOT I 1HOPOBOT OBPOBKU 305PAMKEHD TA CHTHAIIB

Grauman K. Pyramid match kernels: Discriminative classification with sets of image features/ Grauman K.,
Darrell T. // Computer Science and Artificial Intelligence Laboratory Technical Report. — 2005. — P. 1-12.
Fei-Fei L. One-shot learning of object categories/ L. Fei-Fei, R. Fergus, and P. Perona //Transactions on
Pattern Analysis and Machine Intelligence. — 2006 — V.28. —P. 594 — 611.

R. Fergus. Object class recognition by unsupervised scale-invariant learning/ R. Fergus, P. Perona, and A.
Zisserman // In Proc. CVPR. — 2003 —v.2, P. 264-271.

Hapniiiina o penakuii 20.05.2009p.

KBETHU POMAH HAYMOBHY — a.1.H., npodecop, BinAuubKMii HAMIOHATLHMI TexHiuHmii
yHiBepcuTeT, kadgeapa aBTOMATHKH i BUMIPIOBAJIbHOI TeXHIKH, 3aBinyBau kadenpu, M. Binnnns,
Ykpaina.

PEMIHHU OJEKCAHJP AHJIPIMOBHY — marictp, kadeapa aBTOMATHKH i BUMipIOBaILHOT
TexHikH, BiHHUNbLKNii HanioHanbHUI TexHiYHMIi yHIBepcuTeT, M. Binnnns, Ykpaina.



	Методи та системи оптико-електронної і цифрової обробки зображень та сигналів
	УДК 621.311.25
	В. В. Кухарчук, В. В. Богачук, В. Ф. Граняк0F
	ВСТУП
	ПОСТАНОВКА ЗАДАЧІ
	АНАЛІЗ ШЛЯХІВ ВИРІШЕННЯ ЗАДАЧІ
	ВИСНОВОК
	CПИСОК ЛІТЕРАТУРИ
	УДК 004.932+ 004.931
	Р. Н. КВЄТНИЙ,  О. А. РЕМІННИЙ 1F

	Вступ
	Аналіз стану проблеми
	Метод бінарних квадратичних обчислень
	Сегментація зображення
	Програма обробки
	Висновки
	Список літератури
	УДК 681.325.2
	Н. І. Заболотна, О. В. Дроненко2F

	Вступ
	Висновки
	СПИСОК ЛІТЕРАТУРИ
	UDC 517.518.36
	V. V. ROMANUKE3F

	Pre-summary
	Main
	Conclusion
	References
	УДК 51.001.57+004.652.4+004.827
	М.О. МЕДИКОВСЬКИЙ, Н.Б. ШАХОВСЬКА4F(

	ВСТУП
	Постановка проблеми
	Аналіз досліджень і публікацій
	ОСНОВНИЙ МАТЕРІАЛ
	Висновки
	Список літератури
	УДК 681.3
	В. И. Осинскийa, Т. Б. Мартынюкb, А. А.Козловb, Мохамед Салем Нассер Мохамедb5F

	Введение
	Постановка задачи
	Сортирующие нейросети
	Выводы
	Список литературы
	УДК 658.012:681.32:621.38
	І. Д. ІВАСЮК6F

	Вступ
	Основні теоретичні положення
	Результати експериментальних досліджень
	Висновки
	СПИСОК ЛІТЕРАТУРИ
	УДК 681.518.3: 535.243.2
	В. Г. ПЕТРУКa, С. М. КВАТЕРНЮКa, А. П. ІВАНОВb, В. В. БАРУНb7F

	ВСТУП
	ПОСТАНОВКА ЗАДАЧІ
	МЕТОДИКА МОДЕЛЮВАННЯ СВІТЛОРОЗСІЮВАННЯ ОПТИЧНО М’ЯКИХ ЧАСТИНОК ІЗ ЗАСТОСУВАННЯМ НАБЛИЖЕННЯ ГЕОМЕТРИЧНОЇ ОПТИКИ
	МОДЕЛЮВАННЯ МЮЛЛЕР-МАТРИЧНИХ ЗОБРАЖЕНЬ ОПТИЧНО М’ЯКИХ ЧАСТИНОК ЗА ДОПОМОГОЮ МЕТОДУ МОНТЕ-КАРЛО ТА ГІБРИДНОЇ АПРОКСИМАЦІЇ
	ВИСНОВКИ
	СПИСОК ЛІТЕРАТУРИ


<<

  /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 /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /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 false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts false

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /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 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /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 1200

  /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 ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

    /RUS <>

  >>

  /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 /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



