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METOJ MAIITABYBAHHSA HU®POBUX 306PAKEHD, 1110
MICTATH TEKCTOBY IH®OOPMAIIIO

IlpeacraBiieHi pe3yjbTaTH AOCHIIKEHHS MeTOAy MaciiTadyBanHsi uugpoBux 300pa-
’)KeHb. OTPUMAHO OUIHKM CINOTBOPEHb NPH IHTePHOJsAUil 300pakeHb 3 BUKOPHCTAHHAM
JUCKPETHOI0 BeiiBJieT-nepeTBOpeHHs. JlocailzkeHO BIJIMB BUOOpPY 0a3ucy BeiBjeTiB Ha
NOXHOKH MepeTBOPEHHS 300paxeHb NPU MacCIITA0yBaHHI.

IIpencraBiieHbl pe3y/bTaThl HCCIEI0BAHUS METOAa MACIITAOMPOBAHUS LM(POBBIX H30-
opaxenuii. [losryuyeHbl OlIEHKH UCKAKEHUI NMPU HHTEPNOJIALMN U300paKeHU C UCIO0JIb30-
BaHUEM [MCKPETHOro BeiliBieT-npeodOpa3zoBanus. McciienoBano BjaMsiHUE BbIOOpa 0a3uca
BeiBJIETOB HA NMOTPEMIHOCTH NMpeodpa3oBaHus H300paKeHUil NP MACIITAOMPOBAHNH.

There are research results of the digital images scaling method. Estimations of distor-
tions in the interpolation of images using discrete wavelet transforms are received. Influ-
ence of wavelets basis choice on inaccuracies of the image transformation during scaling is
investigated.

KirouoBi cioBa: mamrTadyBaHHsl, iHTepmojsinisi 300paskeHb, AHCKpPeTHe BeHBJIeT-
nepeTBOPEeHHS.

Jlo TemepimHBLOTO 4Yacy JUIsi PO3B’SI3aHHs 3aJadyl ONTUYHOTO PO3Mi3HABaHHS
CUMBOJIIB 3alPOMOHOBAHO 0€3114 aJIrOPUTMIB. [CTOPUYHO NEepIIMMU 3'SIBUITHCS Me-
TOJAM 31CTABJIECHHS 3 IA0JIOHAMU, OTIM METOJIU, SIKI aHAI3YIOTh CTPYKTYPY CHUM-
Boity. Hanmpuknan, mporec po3mi3HaBaHHS B cucTeMi Tesseract IpyHTYeTbCsl Ha
MOJIITOHAJIBHOI alTPOKCUMAIlli CUMBOJIY 1 MOJANBIIOMY 3ICTaBIECHHI OTPUMAHOI
ampoKcUMaliii 31 30epekeHUMU Ha eTani HaB4aHHs madsoHaMu. Y OCR-piteHHsIx
ABBYY 3anisai micte kinacu@pikaTopiB: pacTpOBUM, MPU3HAKOBUM, MPU3HAKOBO-
nudepeHUIiHNNA, KOHTYPHHM, CTPYKTYPHHM 1 CTPYKTYpHO-IU(EpEeHLIIHMM, 1110 3a-
CTOCOBYIOTHCSI B 3aJIC’KHOCTI BiJl KOHTEKCTY JOKYMEHTA, BXITHUX MapaMeTpiB 300-
pakeHHs 1 3aBJlaHb po3Ii3HaBaHHA. OCTaHHIM YaCcOM MOMYJISIPHUMU CTaJId METOH,
K1 HE TMOTpeOyITh MOMEepeaHbOT CerMEeHTallli, Taki SK l€papXiyHl MPUXOBaHI
Mozeni MapkoBa 1 CBepTOUHI HEUPOHHI MEepexki. Y 3B'SI3Ky 3 BUHUKHEHHSM HOBOI
XBUJII TIOMYJISIPHOCTI HEMPOMEPEIKEBUX KIaCU(PIKATOPIB, OCTAHHIM YacOM BOHU
4acTO BHUKOPUCTOBYIOTbCA B JIOCHITHHUIIBKUX poOOTax MO  ONTHUYHOMY
pO3Mi3HAaBaHHIO CUMBONIB. BeliBner-neperBopeHHss € eQEeKTUBHUM METOIOM
BU/JIIJICHHSI O3HAK 00'€KTIB MPHU PO3B’SI3aHHI 3ajay po3mizHaBaHHs [1].

Po3BuTok 1H(MOpMAIIiHUX TEXHOJOTIH 3yYMOBMUJIO BaXJIMBICTh LU(PPOBUX
METO/IB MacIiTadyBaHHA TpH 00poOIl 300pakeHb. ICHYIOTH pI3HI MeETOau
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1HTEepnoAIli 300pakeHb MpU MacIITabyBaHHI, HAUOUIBII BIJIOMI 3 HUX — TOJIIHO-
MiaJIbHI METOJY 1HTEPNOJIALIi 1 sinc-inTepriosiis [2]. [Ipu macmtabyBaHH1 Oaxa-
HO HE TOTIPIIYBaTH SIKICTh 300pakeHHs, TOOTO 30epiraTy Jiama3oH sSCKPaBOCTi,
dbopmy 1 Mexi 00'exTiB. [HTEpHOJSAIISA CYyNPOBOKYETHCA PI3HUMHU apTedaKkTaMu,
TaKUMU SIK PO3MHUTTS KOPOHIB, OJJOYHOCTH, a MPHU 3MEHIIEHH] 300paXeHb MOKIH-
BUH €JTal31HT, IKUW 9acTO MPOSIBISIETHCS Y BUTIISAL XBUJI O1J1s1 KOPJIOHIB 00'€KTIB.

VY nmaniii poOOTI pencTaBieHi pe3yabTaTH PO3POOKH MPOTPAMHOTO 3a0e3MeUcH-
HSl Ta YUCEJIBHOTO MOJIETIOBAHHS MaclITa0yBaHHs 300pakeHb 3a JOMOMOTO0 JHC-
KpeTHOro BelieT-neperBopenns (BII).

Croci6 nmeperBopeHHst QyHKIii (abo curHany) B hopmy, sika abo poOHUTH JesiKi
BEJIMYMHU BUXIJHOTO CUTHAIY OUIbII MPUIATHUMHU O BUBYEHHSA, a00 J03BOJISIE
CTUCHYTU BUXITHUN HaOlp naHux. BeWBleT-nepeTBOPEHHS CUTHAIIB € y3aralib-
HEHHSM CHeKTpaidbHOro anamizy. Tepmin (anrn. Wavelet) B mepekiam 3
aHTJIACHKOI 03HAYAE «MaJIeHbKa XBUJIs». BeliBietu - 11e y3arajibHeHa Ha3Ba MaTe-
MaTUYHUX (PyHKI[IH neBHOT PopMH, SIKI JJOKAIBHI B Yaci 1 O YacTOTi 1 B AKUX BCI
GyHKIIT BUXOJATH 3 OJIHI€T 6a30BO1, 3MIHIOIOYH ii (3pYIIYIOUYH, PO3TATYIOUH ).

PosrisiHyTnii MeTon 3acHOBaHMM Ha BUKOPHUCTAHHI CyONMOJOCHOW (iibTpallii,
TOOTO 00OpOOILIl CUTHAMIIB B PI3HMX Jiama3zoHax 4dactoT (puc. 1). Jlyisi BUKOHaHHS
HU3bKOYACTOTHOI PinbTpaiii (HUD) BUKOPUCTOBYETHCS 3ropTKa 3 MATEPUHCHKUM
BeliBeToM ¢ (x), ysaBIeHUM B ¢GopMi JiHIHHOT KOMOiHaIlli MacIITabOBaHMX 1 3Cy-

HYyTUX (YHKIIIH BIIMOBIIHO JI0 MAcCIITa0yIOUYOro CITiBBITHOIICHHS
¢(x) = Xpare(x+k) (1)
ne a,- BaroBi koedimieHTH; k - mine uucio. BucokouacrotHa ¢insTpartiis (BUD)

3a0€3Meuy€eThCsl 3ropTKOI0 3 BeMBiaeToM Buay (1), B skomMy BaroBi Koe(dIIi€eHTH
pPO3paxoBYIOThCS, BUXOASUM 31 3HAaUeHb Koe(dilieHTiB ag B (1), 13 3a0e3neueHHsIM

MOXJIMBOCTI ~ BIJHOBJIEHHS  BHUXIJHOTO CHUTHAJly 3  HU3bKOYACTOTHOI 1
BHCOKOYACTOTHOI CKJIaJOBUX [2-5].

VY cxemi micig MNOAULY CUTHAJy Ha JBI YacTOTHI CMYTH 3I1HCHIOETHCS
IPOPIIKYBaHHS 3 KOe(DILIEHTOM 2 OTpUMaHUX, 110 3a0e3Mevye TBOPa30BE 3MEH-
meHHs: MacimTalOy. J{is BiIHOBIEHHS CUTHAIY y BHUXIJIHOMY MaciiTall 3piKeH1
BIJIJTIKK 3aMIHIOIOTHCSI HYJISIMHU, ITCJISI YOTO 3IMCHIOETHCS 1HTEPIOIAIS X 3Ha-
YeHb 3a JOTIOMOTOI0 (PUIHTPIB BITHOBJICHHS.

[Tpu iHTEepmONAIT 300paXkeHb BEUBIIET-TIEPETBOPECHHSI MOXHA PO3IIISIIATH SIK
po3aiumMe miepeTBopeHHs, npu sikomy JIBII BUKOHYeThCS sIK OJHOMIpHE, HE3a-
JISKHO TIO pSIIKaX 1 CTOBIIIAX.

82



ISSN 2074-5893 Ilumanms npukaiaonoi Mmamemamuxy i MamemamuyHo2o mooentosanns. Bunyck 17

Beiienem-
nepemeopeHta

2N AR -
AN INA o
a7

12 noxamvHux Bexmop npuzxaxie
YacmuH pazmeprocmu N

Puc 1. BuagisieHHsI 03HAK CHUMBOJIY «A»

®opMyI0ThCs CKJIAJIOB1: HU3bKOYACTOTHOI (hiIbTpalii 300pakeHHs M0 psAAKax 1
CTOBIILIAX, BUCOKOYACTOTHOI (PUIbTpalii MO psiiKax 1 HU3bKOYACTOTHOI 3a CTOBII-
IIMH, HI3KOYAacTHOT (inbTpaliii mo psaKax i BUCOKOYAaCTOTHOI 32 CTOBIISIMH, BH-
COKOYACTOTHOI (PunbTpauii Mo psaKax 1 CTOBMNUAX. AJTOPUTM B 3arajlbHOMY BHU-
NajKy JI03BOJIsi€ MacmTaO0yBaTW 300paK€HHA 3a KOXKHUM  HalpsMOM 3
koeditienToM 2", 11e n - 1iJIe YUCIIo.

JInst 3MeHIIeHHs: MacTady 300pakeHHs B 2 pa3u Ciij] 3aCTOCYBaTH 3rOPTKY IO
pAAKax 3 MaTEPUHCHKUM BEUBIIETOM, TPOBECTH MPOPIIHKYBAHHS MO PsIIKAX, 3aCTO-
CyBaTH 3TOPTKY 3a CTOBIISIMH 3 MAaTEPUHCHKUM BEHBJIETOM, IPOBECTU
npopipkyBadHss 1o croBmisix. [[o6 3miauTH MacmTad 300paskeHHs, TOTPIOHO
MIPOBECTH BCTABKY HYJIIB 3aMICTh paHillie MpOPIPKEHUX BIJIIKIB MO PsIIKAX, 3aCTO-
CYBaTH 3rOPTKY IO PsAJIKax 3 BEUBIETOM, 3BOPOTHUM MaTEPUHCHKOMY, IIPOBECTU
BCTaBKY HYJIIB 3a CTOBIILSIMHU, 3aCTOCYBAaTH 3rOPTKY 3a CTOBIILSIMU 3 BEUBIIETOM,
3BOPOTHUM MAaTEPUHCHKOMY.

Aximo HeoOXiaHO 30UTbLIYBaTH a00 3MEHIIYBaTH 300paykeHHs B 2" pa3 npu

n > 1, BKa3aHy NOCIIOBHICTh ONeEpalliii HEOOX1IHO BIAMOBIIHO MOBTOPUTH.

3 puc. 2 BUIHO, 1110 OOHYJICHHSI KOE(IIIEHTIB B CKIaJ0BUX HU3BKOYACTOTHOI Ta
BUCOKOYACTOTHOI (iabTpalii BHOCUTH CIIOTBOPEHHS, 3ICTaBHI 3 BUIAJIKOM
BIJIKUJIAaHHS BC1X BUCOKOYACTOTHUX CKJIa0BUX. He Baanocs ckacyBaTy BUIAJICHHS
300pakeHHsI 0e3 ypaxyBaHHs BHCOKOYACTOTHOI iH(opMaiii TUM OuIbIIe, YUM
ounbire iHopmari BumiseTses npu BuxinHoi BUD. [ oTpumaHHS OIIHOK IMO-
XHMOOK TOTpiOHO BUKOHAaTH TpsimMe 1 3BopoTHe [IBII 300paskeHHst 1 mOpiBHATH
BUXITHE 1 BIJHOBJICHE 300pa)kK€HHS 3 ypaxyBaHHAM Ta 0€3 ypaxXyBaHHS
BHCOKOYACTOTHOI 1H(opMmaIrii.
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Puc. 2. [TouaTkoBe 300paskeHHs (a) i BiTHOBJIEHI 300paKeHHs 3 BAKOPUCTAHHAM YCiX
CKJIAJIOBHX BelBJjieT-niepeTBOPeHHs (0), NPU BiAKWAAHHI CKJIAJ0BUX HU3bKOYACTOTHOI Ta
BHCOKO4YACTOTHOI iHdopmauii (B) i 0e3 ypaxyBanHsi iHgopmauii Ha BUCOKHX YacTOTAX (T)

B excnepumenTax 311MCHIOBAIOCS 3MEHIICHHS 1 MOJajblie 301IbIICHHS 300pa-
KEHHS JI0 MOYaTKOBOTO PO3MIpPY, 1 Jajl OTpUMaHe 300pakeHHsI MOPIBHIOBAJIOCS 3
opuriHajoM. [Iy1si TecTyBaHHsSI BUKOPUCTOBYBAJIMCA 300pakeHHs (puc. 3).

‘ \«§\ munw j‘_/ GLﬁ$ httext TYPEWRITER

EFFECT

e By A b M st

6 7 8 9 10

Puc. 3. Ilpuxknagu tecroBux 300pa:xkenb: 1— Ear; 2 — Apples; 3 — Eyes; 4 — Picture; 5 -
Mombo; 6 — Minion; 7 — Follow me; 8 — Glass; 9 — Fit Text; 10 — Text.

CroTBoOpeHHs MpU MaciTadyBaHH! OIIHIOBAJIMCA CTOCOBHO BOCBMHPO3PSTHUX
300pakeHbh 3 BUKOPHCTAHHSIM KPUTEPII0 MIKOBOTO BIJHOIIEHHS CHUTHAN / IIyM
(ITOCT1I)

[TOCIII 201g(255/ CKO), nb ,

ne CKO = J (ZX 12 1((1! j ; J—)E) J XY - cepenHbOKBagpaTHYHE BiIXHMICHHS;

a;; U b; ; - BUUTIKA BUXIZHOTO 1 JIBiYi MaciiTabOBaHOTO 300paKEHHS PO3MIpOM
X*Y.

VY tabmumi 1 mpeacraBneni pesyiabratu omiHku [TOCHI mns dinbtpa Koen-
JoOemu-®oBo 5/3 npu pi3HUX BapiaHTax HEOOHYJEHHS KOEQILIEHTIB MEPETBO-
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peHHs (X Mo3Ha4YeHHs BKa3aH1 B IPYTOMY PAJIKY 3aroJIOBKa TaOJHIN) ISl TECTOBUX
300pakeHb puc. 3. 3 aHami3y JaHHUX, HABEJEHUX Yy TaOJMIl, BUIUIMBAE, IO MPH
30uIbIIeHH]  MacimTaby  300pakeHb Ha  ocHoBli  JIBII  BukopucTaHHS
BHCOKOYACTOTHOI 1H(OpMaIlli J03BOJISE MABUIIUTH SKICTh IHTEPITOJIAIIII.

Tabnuys 1
Ouninka [IOCII npu BuxkonanHi 380poTHoro /IBII (¢pineTp Koen-/lo6emmu-doso 5/3)

Ha3ga ITOC1I, nb
300paxeHHs
HHU3KOYaCTOTHA, BUCO- BHCOKOYACTOTHA
KOYaCTOTHA

Ear 54,4 41,7
Apples 48,3 43,4
Eyes 56,0 38,1
Picture 46,8 40,1
Mombo 37,3 30,4
Minion 56,6 40,4
Follow me 48,5 44.5
Glass 65,1 60,1
Fit Text 25,5 18,8
Text 30,1 27,1

VY naHiii poOOTI MPEACTABICHO PO3MI3HABAHHS PYKOMUCHUX 1 JPYKOBAHUX
CHUMBOJIIB, 3aCHOBaHE Ha CITUJILHOMY 3aCTOCYBaHHI BEHBJICT-TIEPETBOPEHHS, METOY
TOJIOBHUX KOMIIOHEHT 1 HEHPOHHUX MEPEXK.

[IpoBeneHi DOCHIKEHHSI CIOTBOPEHb MpHU MaciiTabyBaHHI IU(POBUX 300pa-
’KE€Hb Ha OCHOBI JUCKPETHOTO BEHBJICT-TICPETBOPEHHS 3 BUKOPUCTAHHIM KPHUTEPIIO
MIKOBOTO BiJTHONIICHHSI CUTHAJ / IITyM TIOKAa3aJiv, M0 SAKICTh IHTEPIOJIALIL 3aJICKUTh
BiJl BHIIB 300pakeHHs 1 BeliBieTa. B pe3ynbrari mpoBeaeHHs JOCTIKECHHS BUSB-
JICHO, 1110 3aIPOIIOHOBAHUHN aJNTOPUTM J103BOJIsIE €(DEKTUBHO PO3II3HABATH 300pa-
’KEHHsI pyKOIMCHUX 1 IPYKOBaHUX CUMBOJIB.
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