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Hudpose 300paxeHHs, K €IEMEHT Bi3yalbHOTO MYJIBTUMEIIHHOTO KOHTCHTY, JyXKE 9acTO BHKOPHCTOBYETHCS
y IpOTpaMHUX JOJAaTKaxX aHaJi3y Ha HAsABHICTH TEKCTOBOI CKJIAJOBOI YaCTHHHU B PEKIAMHHX HOCIAX iH(opmarii,
y MEIWYHIN Taxy3i JJIs pO3Mi3HaBaHHS TEKCTOBOT YACTHHH 32 3MICTOM y 0a3aX MEIUYHHUX 3BITiB, B IHTCJICKTyaJlb-
HUX CHCTeMax Oe3NeKH PyXy Ha OCHOBI KOHIICIIIl iHTepHETY pedueil. BomHodac HeoOXiqHO BpaXOBYBaTH HE JIMIIE
TOYHICTh PO3IMI3HABAHHS TEKCTY, alie i yac, SKUH MOTpiOHWIA A aHANi3y Ta PO3IMi3HABAHHS TEKCTOBHX CHMBOIIB.
BusHaueHO TeopeTHYHI MEepPeayMOBH BHKOPUCTAHHs BCHBIIET-MIEPETBOPCHHS B 3aBIAHHIX PO3MI3HABAHHS TEKCTY.
HaBeseHa cTpyKkTypHa CXeMa alfOPUTMY BUIICHHS Ta PO3ITi3HABAHHS TEKCTY, HA OCHOBI SIKOi CTBOPEHO MPOrPaMHUIA
QITOPUTM pO3Mi3HaBaHHS TEKCTOBOI iH(opMamii 3 MOBEepxHI 300pakeHHs 3a JOMOMOTOI MiAKIOYEeHNX 0i0IioTek
pyCharm. Kito4oBot0 0cOOIUBICTIO PO3pOOICHOTO aNTOPUTMY € Te, 10 BiH He Mepeadayae miIKI0YeHHs HeHpOHHOT
MEpeKi, 0TXKE, Y TAKOMY pa3i HaJAIITYBaHHS Ta MONANBINNIA CEMAaHTUYHUI aHaNi3 300paxkeHHs He moTpedye barato
qacy. 3HalaeHO, 10 PO3pOOICHUI aNrOPUTM, Yepe3 BUKOPUCTAHHS MOAYJIS ONTHYHOTO po3mizHaBanHs OCR, Heko-
PEKTHO MpaLIoe 13 CUMBOJIAMHU KMUPUIIULL1, HATOMICTb JIITEPH JIATUHCHKOTO aj(aBiTy BU3HAYA€ JOCUTh TOUYHO, HABITH
KOJIM TIPUCYTHI 3aiiBl rpadivHi eJeMeHTH 300paeHHs, IKi He CTOCYOThCS CHMBOJIB TEKCTY Ta BiAMOBIIHOTO aHa-
nizy. [IpoBejieHa mepeBipka po3poOJICHOTO AITOPUTMY Ha JIBOX 300paKCHHAX, AKI OTPUMAHO PI3HUMHU CIIOCOOaMH,
MOKa3aHo, 10 TeMHe TJ10 GoTorpadii Ha mepmomMy eTarni aHali3y MOXe CIIPUIMATHCh SK YaCTHHA MOXKIJIMBOTO TEKCTY.
Boanowac oTpuMano miITBEpKEHHS TOTO, IO JaHa 0COOMMBICTS HE IPU3BOAUTE 10 CIIOTBOPEHHS BIACHE TEKCTOBOT
JAaCTHHU 300paKCHHs, aje € IPHYMHOIO TOTO, IO caMa CBITJIMHA JEIIO CIIOTBOPIOETHCS 3a 3HAYCHHAMH SICKPAaBOCTI
MiKCeINiB 300paKeHHS.

KuarouoBi ciioBa: 300pakeHHs, BEHBIET, IEPETBOPEHHS, CHHTE3, PO3ITI3HABAHHS, TEKCT, AlTOPUTM.

Betyn, akTyadabHicTh po6oTu. s nudposoro MIPOBEICHUX HAyKOBUX JOCHiKeHb. Pobora [3]
300paskeHHs1, SIK OJIHI€T 3 HAHBAYKIIMBIIINX CKIIAIOBHX BH3HAYa€ BEHBIIET-TICPETBOPEHHS MJIsl PO3B’S3aHHS
YaCTHH MYJIBTUMEIIHHOTO KOHTEHTY, XapaKTepHa  3aBJaHb BIJHOBJICHHS 300pakeHb. 3alPOTIOHOBAHUN

BEJIMYE3HA KUIBKICTh PI3HUX NPUKIATHHUX 3aCTOCY-  aJTOPUTM Ul PEKOHCTPYKILIi 300paKeHHs 103BOJISIE
BaHb. OHAM 13 TakWX 3aCTOCYBaHb € TEXHONIOTiA  J00pe BUAAIATH IMIYJIbCHUU IIyM 1 3MEHIIyBaTd
po3mi3HaBaHHS ¥ aHai3y TEKCTY Ha 300paXKCHHSX. edexT 3mramKyBaHHS KpaiB KOHTYpiB 00’€KTiB Ha
Lt TexHOMNOT1SI, HAMIPUKIIAJ, MOIIUPEHAa B CUCTEMax  BiJEONOCIIIOBHOCTSX.

BigeoaHamiTUKH [1], TOOTO B KOMIUIEKCAX aHalizy VY crarTi [4] po3mIsSHYTO TEXHOIOT110 000POTHOTO
TEKCTOBOTO KOHTCHTY B PEKJIAMHHX Bimeodaiiax, HaHECEHHsI BOJISTHUX 3HAKIB (TEKCTY) Ha 300paKeHHs

y MEIWYHIN Tamy3i — IS pO3MMi3HABAaHHS TEKCTY Ha IIUISTXOM BUKOPUCTAHHS BEUBIICT-TICPETBOPCHHS TIif
300paKeHHSX 3BITiB, B IHTENEKTyaJbHUX CHCTEMax  4ac CTBOPEHHS TEKCTOBHX JIOKYMCHTIB MEIMYHHX
BiJeOHArNIsIy Ha OCHOBI KOHLETILIT IHTEPHETY pedei. 3BiTiB. lle mepeTBOpEeHHS BHKOPHCTOBYETHCS IS
B ocHOBI 1i€l TexHOMOTIT 3aKIaleH0 BUKOPUCTAHHA  3aXUCTy BMICTY 300pa)XKCHHS W YHWKHEHHS Pi3HHX
PI3HUX METOIIB 1 MiAXOMIB, CEpPEIl IKUX CEeTMEHTAITis croco0iB #oro miapoOku. /s mboro aBTOpH poOOTH
[2] Ta mMeToAM Ha OCHOBI BEWBJIET-IIEPETBOPCHHSI. NPOTOHYIOTh IMU(PYBaHHS 3HAKIB PI3HUMHU KITIO-
[um nuTaHHSAM OpUCBSYEHA BEJIMYE3HA KUIBKICTH  4amu. OCHOBHOIO METOIO, SIK MO)KHA BH3HAYUTH 31
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CTarTi, € PO3MIsA] AJIrOPUTMY 3aXHUIICHOTO HaHe-
CEHHS BOIJHHUX 3HAKIB IJIS BIAKPHUTTS MOIJIHBOCTI
MOMAJIBIIIOTO BHUSABJICHHS Ta JIOKAII3aIil MOYKINBUX
MiAPOOICHNX TUISTHOK OPUTIHAILHOTO 300paskeHHS.

LlikaBe BHUKOPUCTaHHS BEUBJETIB  OIMHCAHO
B po0OTi [5], e moKa3aHo HOBWH MMiJIXiJ 0 TTOKpa-
IIEHHS SKOCTI 300pa)keHb (HAIBHCOKA PO3MUTHbHA
3[aTHICTh 300pakeHHs), a caMe, IPOMOHYETHCS
BHKOPUCTOBYBAaTH IITHOOKY B3rOPTKOBY HEHPOHHY
MEpEeXKYy, Y CTPYKTypi gKoi € Oera-BeiiBier. Tak, mis
aHajizy 300paKeHHS TPOIMOHYETHCS OOYHCICHHS
pi3HUX aHamTHYHUX QIITBTPIB OeTa-BeiBIeT IS
OIIIHKY Ta BiJJHOBJICHHS BiJICYTHIX JeTalieil ImiJ yac
30iJBIIEHHST PO3UIBHOT 37aTHOCTI 300paKeHHS.
Bapro Takox 3a3HAYMTH, MO B pOOOTI BUKOPHUCTO-
BYIOTHCS TIIIXO/IM alpOKCHMAIIii Ta HAOJWKEHb, SIKI
HE 30BCIiM J€TalIbHO MPOAaHATI30BaHO 3 MOy TOY-
HOCTI Ta JOCTOBIPHOCTI.

Ille onHe mnpakTUYHE 3aCTOCYBaHHS BEUBJIET-
MIePETBOPEHHS MOXKHA TIOMITHTH B JOCIIKEHHI
[6], e B Mekax pO3MISIHYTOI TEXHIKH BiZlcoaHami3y
Ta JaKTHIOCKOMII 1 3 METOIO BUSABJIEHHS BIIEOKOIII
MIPOTIOHYETHhCS BHKOPUCTOBYBATH Halip BeWBIET-
(hinpTpiB HA OCHOBI TOMI(a3HOTO TPENCTABICHHS
CUTHAJIy Ta 3aJly4eHHS aJITOPUTMY TPaBITAIITHOIO
MoIyKy. Sk MpuKiIag y poOOTi BUKOPHCTOBYETHCS
Beriner JlayOekieca. Y MiJICyMKy 3alpOITOHOBAaHO
METOJl IPOEKTYBAHHS BEHBIIETIB IJIs 3aBIaHL 00PO-
OJICHHS 300paKeHb.

3arajpbHUM TUTAHHSIM PO3IMI3HABAHHS TEKCTY
Ha TIOBEepXHI 300paKeHHsI IMpHCBsUeHa poOoTa
[7]. V mpoMy nmociimkeHHI aBTOpaMH HaBEACHO
riOpuIHy MOJIEITb KilacH(iKalliil Bi1e0300pakeHb /s
MOJIANIBIIIOTO IMiJIBUIIICHHS €(EKTUBHOCTI MPOLEAYP
BHSIBIICHHS Ta PO3IMi3HaBaHHsS TEKCTy Ha MOBEPXHI
300paxkeHHs. |11 IbOro BUKOPUCTOBYETHCS MOJIENb
ResNet50 3 meroro oriHtoBaHHs iH(OpMarii mpo
piBeHb posmnofiny mikceniB i mepexxa VGG16 s
BHBYCHHS OCOOIIMBOCTEH MaKCUMAaIIbHO CTa0UTBHUX
eKCTpeMabHUX oOacTeld 300paxeHHs. JlogaTkoBO
B HaBEJCHOMY ITiIXO/i BUKOPHCTOBYETHCS KacKaIHa
3rOpPTKOBA HEHPOHHA Mepeka. 3 OTPUMaHUX Pe3ylib-
TariB poOOTH Ha OCHOBI aHalli3y TECTOBHX 300pa-
YKEeHh MO)KHA ITOMITUTH TIPSIMHN 3B’ SI30K SKOCTI PO3-
i3HABaHHS TEKCTYy Ta PiBHS IIyMy 300payKeHHS.

Oryisily HasiBHUX METOJIB JICTCKTYBaHHS TEKCTY
Ha MOBEPXHI 300pa’keHHs1 mpHcBsdYeHa mpaus [8].
VY it pobOTi aBTOpW MiAKPECTIOIOTh BaXKIHUBICTH
BUIUICHHS CEMaHTUYIHOI iHpopMaItii 3 Kaapy 300pa-
JKCHHSI 1 BOJIHOYAC HAroJONIYIOTh, IO BHUSBJICHHS
TEKCTOBO1 iH(popManii Ha MOBEpXHI 300pa)KeHHs
3 BIIEOITOCIIOBHOCTI € JOCUTHh CKJIAIHOK TEXHIY-
HOIO TIporenyporo. UMHHUKAMH, SIKi MOXXYTh OyTH

NPUYMHOI0 HEBAAJOTO PO3Ii3HABAHHSA, € HHU3bKa
PO3IIbHA 3/1aTHICTh, CKIIAJIHE TJIO0, HEPIBHOMIpHHN
TEKCT 1 3MIHHM HOTO pPO3Mipy, KOJIBOPY Ta CTHIIIO.
Bepyun 1o yBaru 00’€MHICTh IPOBEICHOTO OIS,
BapTO BiI3HAYUTH, 110 B poOOTI HE MPOBEACHO IS
BU3HAYCHUX IMIIXOJIB HAa OCHOBI BeHBIET-(PYHKIIIN
y3arajibHeHOi CUCTeMaTH3allil 0OMEKCHb.

Oz tiTepaTypHUX JDKEpet i ATBEPANB aKTyalb-
HICTh BUKOPHCTaHHS BEHBIIET-IEPETBOPEHD y 3aBIaH-
HSX, SKI TOB’s3aHI 3 0OpOONEHHSIM 300pakeHb.
Bonnouac, Ha xanb, y pO3NISTHYTHX MyONiKaIlisIx HE
npencTaBieHi eeKTUBHI aJropuTMU PO3Ii3HABAHHS
TEKCTy Ha TIOBEPXHi 300paykeHHsI 0e3 BUKOPHCTAHHS
HEHpOHHUX Mepex. ToOTo € HaragbHa HEOOXiTHICTH
PO3pOOIEHHST MPOCTOTO MPOIPaAMHOTO  AJITOPHTMY
BUJIUICHHS TEKCTY 13 300pakeHHs, SIKMH OU XapakTe-
PH3YBaBCSI MAJIUM YacOM aHaJIi3y 300paKeHHs Ta BOJI-
HOYAC BUCOKOO TOYHICTIO pE3yJIbTaTy PO3ITi3HABAHHSI.

Metoro pobOTH € pO3pOONICHHS MPOTPAMHOIO
ANrOpUTMY 3 BUAUICHHS Ta TONANBLIOTO PO3Mi3-
HaBaHHs TEKCTOBUX CHMBOIIIB Ha TOBEPXHI 300pa-
JKEHHS, SKAd O, 3 OomHOro OOKy, ypaxoByBaB
nepeBard BEWBIET-TIEPETBOPEHb, & 3 IHIIOTO — HE
BUKOPHUCTOBYBAB ITiJKITFOYCHHSI HEHPOHHOT MEPEexKi.

JUnst TOCSTHEHHS MOCTAaBICHOT METH HEOOXiTHO
BUKOHATH TaKi 3aBIaHHS: pO3POOUTH aJTOPUTM PO3-
Mi3HaBaHHS TEKCTy HA MOBEPXHI 300pa)KeHHS; MPO-
BECTH TIEPEBIPKY TOUHOCTI LLOTO aJITOPUTMY; BU3HA-
YUTH OOMEKEHHS Ta HEHOJIIKH 3alpONOHOBAHOTO
IPOTPaAMHOTO AITOPUTMY.

Marepiaj, pe3yabTaTH [IOCTiIKeHb. Ko
KOJIbOpOBE 300pa)KeHHS MPEACTABUTH Yy BUIIISAL
curHany (yHKIil, TO ifiess 3aCTOCYBaHHSI BEUBJIET-
HepPETBOPEHb IOJSATae€ B PO3KIAJaHHI IIHOTO CHT-
Hally 3a 0a3ucoM, SIKMH yTBOPIOETHCS 3CyBaMHU Ta
KOMISIMH (DYHKIIT-IPOTOTUITY B PI3HUX MacmiTadax.
Lli GasucHi (yHKUIi 1 HA3WUBAIOTHCS BEHBIETaMU,
SKIIO BOHM MOXYTh OyTH BH3HAa4YeHI Ha TPOCTOPI
L*(R) (LI’(R) — mpocTip KOMIUIEKCHO 3HAYyIIUX
dynkuiit f(x) Ha npsMiii 3 0GMEKEHOIO SHEpTiEIo),
Ta MalOTh O3HAKH KOJHMBAaHHS HABKOJIO OCi abcuuc
1 TIBHUJZIKO CXOMATHCS IO HYJS 3a 30iTbIIeHHS a0co-
JIOTHOTO 3Ha4eHHs aprymenty [9]. Tak mpomemypa
3TOPTKH CHUTHAJy 3 BEHWBIET-QYHKIIEIO0 I03BOJISE
BU3HAYUTU XapaKTEPHI 0COOIUBOCTI LBOTO CUTHAITY
B OKOJIi JIOKaui3amii nporo BelBnera. bazucHy ¢yHk-
ITif0 TIEPETBOPECHHS MOYKHA BU3HAUYNTH Tak [9; 10]:
E,, = LF (X —b
. \/; a

TO,I[i BeﬁBHeT—HepeTBOpCHHH MAaTuME BUITIAI:

W(a,b):%TwF( _bj-f(x)dx.

j, aeR';beR;

X

a
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[Tapamerp b Bu3HAuae poO3TallyBaHHS BeEHl-
BJIETa B Yaci, a —mapameTp macmrady. [1{o6 moxkHa
OyJlo OTpUMard 3BOPOTHE BEHBIIET-IIEPETBOPCHHS,
6asncHa dyHKiis F(x) Mae 3a10BOJBHATH €HEpre-
TUYHIH yMOBI:

2
J.Mdco<oo,
0 ()

ne @(w)-mneperBopenns ®yp’e Bix dyHkmii
F(x).

Jis moOynoBH anropuTMy pO3Mi3HaBaHHS TEK-
CTy Ha TOBEPXHI 300paKeHHS BHKOPUCTAEMO OIMH
i3 HaWmpocTimMX BeHBIETIB — BeliBner Xaapa

(puc. 1) [11; 12].
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Puc. 1. I'padiune 300paskeHHs QyHKINT BeiiBeTa
Xaapa [12]

st moOyoBH MPOrpaMHOTO aJITOPUTMY PO3IIi3-
HaBaHHS TEKCTy Ha 300pakeHHI 3 BUKOPUCTAHHIM
BEHBIICT-TIEPETBOPEHHS] BUKOPHCTAEMO CEPEIOBHIIE
pyCharm 1 BiamoBigHi Oi0Omioteku. [limkimounmo
0i0mioreky pytesseract. OKpiM IbOTO, 3aCTOCYEMO
JUTS 3aBaHTa)KEHOTO 300payKeHHS (pUC. 2) TIOPOTOBY
00pi3Ky /I BUAUIEHHS TEKCTY 3 (hoHy. brok-cxema
QITOPUTMY BWAUICHHS Ta pPO3IMi3HABAHHS TEKCTY
MoKa3aHa Ha pucyHKy 3. Ha ocHOBI cTBOpeHOi cxemu
3 pUCYHKY 3 chopMyeMO IPOrpaMHHiA KOy Cepeo-
Bumi pyCharm. Bapro 3a3HaunTH, 110 3aCTOCYBaHHS
¢GyHKIiT moporoBoi 00pi3KH Uil TEKCTY Ha 300pa-
JKCHHSI OyJie MPOBEICHO BIAMOBITHO JO BUMOI, SIKi
po3mimeHo B podoti [13].

11. A new pet

| Kate is walking. She sees a dog. The dog
wags its tail. Kate likes the dog. It has no
collar. Kate takes it home. She washes the
og. She names him "Toby." She takes Toby
/the vet. Toby is healthy. Kate walks Toby
every day. They love each other.

Puc. 2. I'padiune 300paskeHHsI TEKCTY

3aBaHTaXKeHHA
6ibnioTekn
pytesseract

3aBaHTaXKeHHA
306pakeHHn 3
TEKCTOM

dyHKUjiA noporosoi
06pi3KM AnsA TEKCTY

3acTocyBaHHA
BelnBner-
nepeTBOpeHHA Xaapa

MNepeTBopeHHA
306paeHHs Ha
LinouncenbHuii TMn

PekoHcTpyKLUia
306paKeHHs

Po3ni3HaBaHHA TeKCTy

BiaobpaxkeHHs
pesynbraris

Puc. 3. CtpykTypHa cxeMa airopuTMy BUIUICHHS
Ta pO3IMi3HABAHHS TEKCTY

3a3HayuMo, 110 MICjs 3aBaHTa)KEHHs 010J1I0TEKH
pytesseract HEOOXiHO HAJIAIITYBATH Ha KOMIT FOTEPi
Tesseract OCR — Moy/ib OITHYHOTO PO3MTi3HABAHHSI.
Jani HaBeseHO MPOrpaMHHiA KO aITOPUTMY:

import cv2

import numpy as np

import matplotlib.pyplot as plt

import pywt

import pytesseract

# Bceranosnenns muisixy 1o Tesseract OCR
pytesseract.pytesseract.tesseract_cmd = r’C:\Pro-
gram Files\Tesseract-OCR\tesseract.exe'

# 3aBaHTa)keHHS 300paKEHHS
image = cv2.imread('3.jpg', 0) # 3uuTyBaHHA
y BiATIHKax ciporo

# 3acTocyBaHHs TOPOTroBOi OOpPI3KM I BHJII-
JICHHSI TEKCTY
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_, thresholded image cv2.threshold(im-
age, 0, 255, cv2.THRESH BINARY + cv2.
THRESH_OTSU)

# BeiiBneT-nepeTBOpeHHsI 300pa)keHHs (BHKO-
PHUCTOBY€EMO BelBIIeT Xaapa)
coeffs = pywt.dwt2(thresholded image, 'haar')

# PexoHCTpyKLis 300paxkeHHs 3 KoeilieHTiB
reconstructed_image = pywt.idwt2(coeffs, 'haar')

# IlepeTBOpeHHs 300paXkeHHS HA IIIOUMCEbHUAN
THUT

reconstructed _image
np.uint8(reconstructed image)

# PosmizHaBaHHS TEKCTY 3a  JOIOMOTOIO
pytesseract
recognized_text = pytesseract.

image to_string(reconstructed image)

# BimoOpakeHHsI pe3yJabTaTiB 1 pO3Mi3HAHOTO
TEKCTY
plt.figure(figsize=(12, 6))

plt.subplot(231)
plt.title('Original Image')

plt.imshow(image, cmap='gray')

plt.subplot(232)
plt.title('Thresholded Image")

.1 Figure 1

Original Image

Thresholded Image

plt.imshow(thresholded image, cmap="gray")

plt.subplot(233)
plt.title('Reconstructed Image")
plt.imshow(reconstructed image, cmap='gray")

plt.tight layout()
plt.show()
# BuBeneHHs po3Mi3HAHOTO TEKCTY

print(‘“Recognized Text:”)
print(recognized_text)

Pesyabratn gocaimskens. OTke, Ha OCHOBI
c(hopmMOBaHOTO KOy TIPOTPaMHU 3aBaHTAXKUMO 300pa-
JKCHHS 3 TEKCTOM, SIKE TIOKa3aHO Ha pUCYHKY 2. HaBe-
JEHUH KOJA peaizye MOpOroBY OOpi3Ky sl BHIi-
JICHHSI TEKCTY Ha 300pa)KCHH1, BUKOPUCTOBYE METO]
BEUBJIET-NIEpETBOPEHHST Xaapa JyIsi OTpPUMaHHS
YaCTOTHUX KOe(illieHTIB, (OPMy€E PEKOHCTPYKIIiIO
300paKeHHsI 3 TEKCTOM 3 MOJAJIBIINM 3aCTOCYBaH-
HSIM ONTHYHOTO PO3Mi3HABAHHS CHMBOJIB 32 JOMO-
MoOToI0 0i6mioTekn pytesseract. 3a3HaunMoO, IO
noporoa 00pi3zka 300payKeHHs1 HA OCHOBI MeTona
Omna moTpiOHa I BUSHAYCHHS JIAIe o0acTel i3
TEKCTOM 1 (JOPMYBaHHS TaK 3BaHUX «3aHBUX» (POHO-
BHX TikcemiB. Lli mikcem manxi mpocTo irHOPYIOTHCS
i 9ac aHai3y MOBEPXHI 300pakeHHs, THM CaMUM
MOYKHA JIOCSTTH BHIIOI TOYHOCTI PO3Ii3HABAHHS
CUMBOJIB TeKkcTy. Ha pucyHKy 4 HaBeIeHO IOpiB-
HSUTBHI PEe3yNBTaTi POOOTH alTOPUTMY.

Reconstructed Image

71. A new pet

200 Kate is walking. She sees a dog. The dog

| wags its tail. Kate likes the dog. it has no

\ collar. Kate takes it home. She washes the
og. She names him "Toby."” She takes Toby
V'the vet. Toby is healthy. Kate walks Toby
every day. They love each other.
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Puc. 4. Pesyneratu anropurmy
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Ha ocHOBI oOTpumMaHux pe3ynbTaTiB  BapTo
3a3HaYUTH TaKi OCOOIUBOCTI POOOTH AalTOPUTMY.
He3Baxkatoun Ha Te, 10 OpUTIHAIBHE 300paKCHHA
3 TEKCTOM € KOJIbOPOBHM, CaM alTOPUTM IPAIIoE i3
300paskeHHsAM JIs1 aHawi3y, K 13 4opHO-OimuM. Lle
3yMOBJICHO THM, IIO MPOLEAypa IOPOroBoi 00pi3Ku
300pakeHHS ITEPEBOIUTE CaMe 300pasKeHHS B YOPHO-
Oine. OkpiM 1BOTO, 3 PUCYHKA 4 MOXKHA TEPEKOHA-
THUCh, 1110 AJITOPUTM PO3Mi3HABaHHS TEKCTY CTIHKWI
1o (¢hoHoBuX enemeHTiB. ToOTO oOpamieHHs 300pa-
JKEHHS Ma€ PHUCYHOK y (opmi KpWBUX ITiHIH, SKi
NEePETHHAIOTh B OPHTIHAILHOMY 300pa)KeHH1 CIIOBa
“dog”, “collar” Ta “to”. SIk MOXHa TIEpEKOHATHChH Ha
OTPUMaHOMY PE3yJIbTaTi, aJITOPUTM HE CIpUiMae Iii
JIOJTATKOBI €JIEMEHTH 1 HE CIIOTBOPIOE BiATBOPEHUH
TekcT. Jlis 101aTkoBO1 MepeBipKu Bi3bMEMO CKPHH
13 TEKCTOM 13 caiiTy 1 epeBipruMoO, SIK 1€ 300parKeHHS
Oyae mpoaHamizoBaHo. Pesymbratu poOOTH airo-
pUTMY IOKa3aHO Ha pucyHkax 5 ta 6. Tyt moxHa
BIIMITHTH I[iKaBy O0COONMBICTH, MO (HOTO, SKE PO3-

Original Image

@@e®

Thresholded Image

TaIIOBaHO Ha CKPHHI, Yepe3 aJlTOpPUTM 3a3Ha€ Jesi-
KHX CIIOTBOPEHb 1 3MiHM sickpaBocTi. Lle, HaneBHO,
3YMOBJIEHO THIM, III0 3aIPOTIOHOBAHUHN aJITOPUTM TIiJT
yac BUAUIEHHS (POHOBUX MIKCETIB CIIPUAMAE TEMHI
YAaCTHHU CBITJIMHHM Ha IEPLIOMY eTari SK MOXJIHBI
YACTMHU TEKCTY. | 11 OCOONUBICTH TMiJKPECIIOE,
IO PO3Mi3HABAHHA CHMBOIIIB TPOXOINUTH ITUKIIYHI
eTary MepPeBIpKH 3 BIIKUIAHHIM 3alBUX CICMEHTIB
300pakKeHHSI.

Ha pucyHky 6 HaBeleHO pe3ynbTar poOOTH anro-
puTMy B TepMiHali cepenopuiia pyCharm.

Ha pucynky 6 MoxHA TTOOAYHUTH, IO aITOPUTM
pO3Mi3HAaBaHHS HEKOPEKTHO TMPALIOE 3 JESIKUMHU
CHMBOJIAMH, HacaMIiepesl e CTOCY€EThCSI CUMBOJIB
Ha KIITaNT «J1anku». OKpiM I[bOTO, CTBOPEHUH ajro-
pUTM Mae i cBoi ooOMexeHHs. Hacammepen e ctocy-
€ThCSI TOTO, 10 BIH HEKOPEKTHO MPOBOJUTH PO3ITi3-
HaBaHHS JIITEp HEJATHMHCHKOTO ajdaity. BoueBuup,
e 3YMOBIEHO OCOOJMBOCTAMHU pOOOTH MO
onTHYHOTO posmizHaBanHst OCR.

Reconstructed Image
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Puc. 6. BiarBopenuii TeKCcT y TepMiHaji mporpaMHoro cepenosuiia pyCharm
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BucHoBku. Y po0oTi po3mIsSsHYTO TUTaHHS PO3-
Mi3HABaHHS TEKCTY 3 TMOBEPXHi 300pa)kKeHHs Ha
OCHOBI BHMKOPHCTaHHS HAWMPOCTIIIOrO BEWBJIET-
MEpEeTBOPEHHST Xaapa y NMpOrpaMHOMY CEepeOBHIII
pyCharm. BwusHaueHo TeopeTHYHI TNEepeayMOBU
BHUKODUCTAHHSI BEUBIICT-IICPETBOPCHHSI B 3aBJaH-
HSIX PO3Mi3HABAHHS TEKCTY. Y CTBOPEHHI MpPOrpam-
HOTO JITOPUTMY Ta BiAMOBIIHOT CTPYKTYPHOT CXEMHU
BPaxOBaHO, 1110 NPOIIEAYpa 3rOPTKH CHTHAIY 3 Bel-
BIET-(DYHKIIIEI0 JIO3BOJISIE BU3HAYUTH XapaKTEpPHI
OCOOIMBOCTI IIhOTO CHUTHAJy B OKOJI JIOKaji3arlii
IIBOTO BeiBIiIeTa. 3HANIEHO, 10 PO3POOIICHNI aJro-
PUTM HEKOPEKTHO MPAIIOE 13 CHMBOJIAMH KUPHJIHII],
HATOMICTh JIITEPH JIATUHCHKOTO aj(aBiTy BU3HAYA€E
JIOCUTh TOYHO, HABITh 38 HASBHOCTI 3aiiBUX eJIEMEH-
TiB 300pakeHHS, SKi HE CTOCYIOTHCSI CHMBOJIB TEK-
CTy Ta BiInoBigHOTO aHam3y. [IpoBeneHa nepesipka
PO3pOOJICHOTO ANTOPUTMY Ha JBOX 300pa)KCHHSX,
SIKI OTPUMaHO Pi3HUMHU cIloco0amu, 1 MOKa3aHo, LI0
TemMHe TIIO (hoTorpadii Ha MepIIoMy erami aHami3y
MOXe€ CIPUIMATHChH SIK YacTHHA MOXIUBOTO TEK-
cTy. BomHouac oTpuMaHo MiATBEpKEHHS TOTO, IO
JlaHa 0COOJNMBICTH HE MPU3BOIUTH O CIHOTBOPEHHS
TEKCTOBOT YACTHHHU, aJie € PUUUHOIO TOTO, 110 caMa
(hoTorpadis gm0 CIOTBOPIOETHCS 32 3HAYCHHSIMH
SICKPaBOCTI MIKCEIiB 300payKeHHSI.
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The aim of the work is to develop a software algorithm for the extraction and subsequent recognition of text characters
on the image surface, which, on the one hand, would take into account the advantages of wavelet transforms and, on the
other hand, would not use the connection of a neural network. The article presents analytical dependencies for determining
the wavelet transform that can be used for image analysis. The practical part includes program code and an algorithm for
recognizing text characters based on the libraries of the pyCharm software environment. The developed structural scheme
of the algorithm for detecting and recognizing text characters allows cataloging image databases that are identified only
on the basis of the textual component of information. The limitations of the developed algorithm are determined and the
correctness of its operation is checked on two images obtained in different ways. The developed software algorithm for
detecting and recognizing textual information allows you to quickly and accurately extract text from an image without
using neural networks, only based on the unique features of wavelet functions.

The presented results of the study, due to the obtained confirmation of the quality of the algorithm, can be used in the
future to analyze image databases in various applications of technical vision systems, in particular, in solving problems
of analyzing images with text labels in electronic video surveillance systems. The algorithm of actions for constructing
a software algorithm for detecting and recognizing text characters using the libraries of the pyCharm environment and
the OCR module is presented. The limitations of the developed algorithm are determined and practical evidence of the
effective use of wavelet functions in the tasks of recognizing textual information as part of a color image is obtained.

Key words: image, wavelet, transformation, synthesis, recognition, text, algorithm.
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