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AmHoTartis

Cipuii Aptem OuliekcaHAPOBUY BUKOHAB BUITYCKHY KBallipiKaliifHy poOoTy Ha
temy «lIporpamMHmii MOIYNb IJIsl PO3Mi3HABAHHS TEKCTY JUIS OHJIAMH CepBicy» 3a
cremianpHicTIO 122 — « KoM 1oTepH1 HayKn.

VY BumnyckHii kBamidikamiiHid poOOTI BUBHAUYEHO (PAKTOPH SIKI BIUIMBAIOTH Ha
pO3Mi3HABaHHS TEKCTY; CTBOPEHO CEPBIC, /I PO3Mi3HABAHHS TEKCTY 3 GOTO UM Qailiry
Ha OCHOBI MeToAy MarmHHOTO HaBuanHa OCR Tesseract.

KirouoBi cnoBa: posmizHaBaHHS TeKCTy, (oro, omudpyBaHHS, MaIIUHHE

naByanHs, BeO nogaTok, OCR Tesseract, Flask.

Abstract

The bachelor’s project “Software module for text recognition for online service”
has been completed by Artem Siryi specialty 122 — “Computer Science”.

In this bachelor's project, the factors influencing text recognition were identified,;
created a service for text recognition from photos or files based on the method of
machine learning OCR Tesseract.

Keywords: text recognition, photo, digitization, machine learning, web
application, OCR Tesseract, Flask.
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BCTVII

B cyyacHOMYy CBiT1 MU IMOCTIMHO 3yCTpidaEMOCH 3 Oy1b SIKUM BHAOM iH(popMaIii,
TaKUMU SIK: Bi3yaJibHa, 3BYKOBa Ta UyTTEBA, J0 SIKOi BITHOCHUMO HIOXOBI 3/110HOCTI Ta
TUIeCH1 BiIUyTTs. KoXeH TUIl CIpUMHATTS Hece B coOl IEeBHI YCTAaHOBKH Ta JiaHi, SKi
MU MIparHeMo OTPUMATHU Ta po3mi3HaTU. TakuM 4MHOM Oy/b Ky 1HPOpPMAIIII0 MOKHA
MepeaTi MIITXOM HANpPaBJICHHS TOTO YH 1HIIOTO BUAY MPEACTABICHHS TaHUX 0
JIFOJTUHU.

Haitbinpmmx BxuBanuil Buja iHdopMailii — BizyanbHa. CaMme JTIOJChKUM 31p Jae
HaM Bizx 60% 1o 70% Bciei oTouyrodoi iHpopmMariii. Tomy Oyiio oOpaHo Takuil criocid
JIFOJICTBOM JIJIs1 B1JI0OpayKEHHs CYyTTEBOT KUIBKICTI JAHUX HABKOJIO HAC, TPEICTABIISIIOUH
iX B pI3HMX BHUJAX, TaKUX SIK : TEKCT, MaOHKH, (ororpadii, Tomro. HalOimpin
BKJIMBUM, 3 TIOMIXK LIBOTO, JIJIS JIOJAMHU € TEKCT, aJI)K€ caMe BiH Ja€ HAM KOHKPETHY,
CTPYKTYpOBaHy 1 3po3yMmuly iH(popmalliioo, sfKa OINHCaHa 1 3aKpillieHa
byHIaMEHTANIBHO.

OcHoBHAa MeTa PO3pOOKH I1HTEIEKTYyaJbHOTO MOIYJIO0 Y JaHIi JUIIJIOMHIN
poboTi € ouudpyBaHHS JAPYKOBAHOTO TEKCTYy HA OCHOBI METOMAIB MAIIMHHOTO
HABYaHHS.

B mportieci po3po0Oku mporpaMHOTro MOy Ir0 Oyie MPOBEICHO aHalli3 MapaMeTpiB
CUCTEMHU, 10 I03BOJIUTH OKPECIUTH BC1 HEOOX1/IHI IPOLECH PO3ITI3HABAHHSA TEKCTY IS

Takum ywHOM, nmaHa poOoTa MOKe OYTH KOPHUCHOIO JUIS 3BHYAHHUX
KOPHUCTYBa4iB MEPEXKi IHTEPHE 1 JIsl KOMMaH1#, 1100 MBUIKO BU00YTH OTPIOH1 TaHi

3 poro.



PO3JI1JT 1. AHAJITUYHWM OTJISII METOIB TA OCOBJIMBOCTEM
[HOBY IOBU ITPOI'PAMHOI'O 3ACTOCYHKY

1.1 OcobnuBocTi MOOYAOBH OHJIANH CEpPBICIB

binpiricTs caiiTiB B Mepexi iHTepHETY modyoBana Ha MoBi HTML, siky B cBOIO
4yepry BUKOPUCTOBYE 3HaYHA KIJIbKICTh IPOTPAMHUX NPOAYKTIB JIJIsl peaizallii OHJIaliH
JOAATKIB, TOMIO. X MOHA HOJIINTH HA JBA PiBHI: TPUBialbHi 200 % KOHCTPYKTOPH
calTiB Ta TpOCYHYTi. Jl0 TpuBiaJibHUX BIJIHOCUMO TaKl OHJAWH JOJATKHU SK:
WordPress, Wix, Jimbo, Webnode Tta inmi. /[o piBHA pO3BHHYTHX IPOrpamMH
BimHOocuMo: Angular, ReactJS, TypeScript, Vue ta 3 HegaBHix mip Python.

B naniit poG0Ti MU pO3TIIIHEMO came 0COOJIMBOCTEN MOOYAOBU OHJIAH CEPBICY
Ha MOBI mporpamyBaHHs Python. Cepen mpeacTaBiIeHUX MOXKIHBOCTEH po3poOKH
JOJIaTKIB MOKHA BUAUTUTH 3 MPOaHaTi30BaHUX JoKepen [8-9] raki ¢pperiMBOpKH :

— Django — ue BucokopiBHeBuii BeO (peiimBopk Python, skwii cripusie
IIBUJIKIH pO3po0IIl MPOEKTIB, 3 BIAKPUTUM BUXITHUM KOJIOM Ta PO3BHHEHUM 1 YUCTUM
parMaTHYHUM M3aiiHOM. BiH 103BOJISIE 30cepeANTHCH HAa HAMMCAHHI CBOET TPOTpaMu
0€e3 JIMIIHIX KIIOMIT.

— Flask — me d¢peiimBopk nasi cTBOpeHHS BeO-mporpaM Ha MOBI
nporpamyBaHHs Python, mo BukopuctoBye Habip iHcTpyMmeHTiB Werkzeug, a Takox
mabmonu3arop Jinja2. Hanexxuts 70 Kareropii Tak 3BaHUX MIKPO (PEHMBOPKIB -
MIHIMAJICTUYHUX KapKaciB BeO-J0JAaTKiB, SKi CBIJIOMO HAJalOTh JIMIIE cami 0a3oBi

MO>KJIUBOCTI.
1.2 Anaii3z MeTO/iB pO3Mi3HABAHHS TEKCTY

OCHOBOIO JIJIs1 METOTy PO3MIi3HABaHHS TEKCTY 3 KAPTHHKHU a00 (POTO € BUIIICHHS
o0JiacTi, B sIKii 6€31mocepeIHb0 3HaXOAUTHCS TeKCT. Hallb11b111 pO3MOBCIOIKEHUHN - 11€
METO/ BUAUICHHS TPSIMOKYTHHUKAMHU, SKUW BHOKPEMIIIOE O0JIACTh TMOYATKY 1 KIHIIS

CJIOBA B OKPEMY PAMKY, CUTHAJII3YIOUM PO HAJIUyBaHHS B Hil TEKCTY.



Ha pucysnky 1.1 npeacraBieHo HaWIPOCTIIIHNI METOJT pO3MTi3HABAHHS TEKCTY Ha

300pakeHHI.

Pucynox 1.1 — [Ipukinan BuaiaeHHs ciiiB Ha GOTO

[I[o6 HaBUMTH CHCTEMYy 3HAXOTUTH Ta BHAUIATH TEKCT, OyJIO IpoaHaIi30BaHO
HU3KY pecypciB [1-4] Ta BUIiIEHO TaKi METOIH:

- Texnika po3cyBroro BikHa (Sliding window technique). Ines monsirae B
TOMY, II0 MOKHa CTBOPHTH OOMEXKYBalbHY PaMKy HAaBKOJIO TEKCTY 3a JOMOMOTOIO
TEXHIKA PO3CyBHOTO BikHa. OJIHAK II€ 3aTpaTHE 3 TOYKU 30py OOUMCIICHb 3aBAaHHS. Y
11/ TEXHILI KOB3HE BIKHO MPOXOAUTH Yepe3 300pakeHHs, 00 BUSIBUTH TEKCT Y IIbOMY
BIKHI, TOA10HO JT0 3rOpPTKOBOI HEHPOHHOT Mepexi. MU HamaraeMocsi BAKOPUCTOBYBATU
PI3HHI po3Mip BiKHA, 0O HE MPOMYCTUTH YAaCTUHY TEKCTY PI3HOTO po3Mipy. IcHye
3rOpTKOBA peasizallis pO3CyBHOTO BIKHA, SIKa MOXXE CKOPOTUTH 4ac OOYUCIICHb.

[Tpuknan poOOTH anTOpUTMy PO3CYBHOTO BiKHA MOXKHA MOOAYNUTH HA PUCYHKY

1.2.

Sliding Window

VL L LA L L L L LLLLL L-L LA
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Pucynok 1.2 — Bizyauni3ariisi TeXHIKH PO3CYBHOTO BiKHA

— JleTekTopy Ha OCHOBI OAMHUYHOTO MOCTpity Ta periony (Single Shot and
Region based detectors). Icayrots onuHouHI MeToau BusiBieHHS, ik YOLO (you only
look once) i MmeToam BU3HAYEHHS TEKCTY Ha OCHOBI PETiIOHY Ul BUBHAYCHHS TEKCTY
Ha 300paxeHHl. YOLO — 1e nmpuiioM OJAMHOYHUX KaJpiB, OCKIJIBKU BH TEpeIacTe
300pakKeHHsI JIMIIEe OJUH pa3, 100 BUABUTU TEKCT y 11 00JacTi, Ha BIAMIHY BiJ
pO3CyBHOTO BikHA. PerioHanmpHuMIl miaxim mpaioe B aBa etanu. CroyaTky Mepexa
MIPOTIOHY€E PETiOH, SIKU, MOXJIMBO, MAa€ MPOUTH TECT, a MOTIM KJacu(DiKye perioH, 4u
€ B HbOMY TEKCT YH Hl.

JletanpHy poOOTY aJITOPUTMY MOKHA PO3IIISIHYTH Ha pUCYHKY 1.3.[1]

| l
3 ] 28| K
3
]I u]‘ - ] U0 I 7, ¥ x 7
n2 y X
56 2, “J E) “ “
- 7 7 7

3 w2 256 512 Wz 1024 1024 4098 30

Conv. Layer Conv. Layer Conv. Layers Conv. Layers Conv. Layers Conv. Layers Conn. Layer Conn. Layer
7x7xb4+2 3x3x192 1x1x128 1x1x256 ] .4 1x1x512 .5 3x3x1024
Maxpool Layer  Maxpool Layer 3Ix3x256 3x3x512 3x3x1024 3x3x1024
2x2+2 2x2+2 1x1x256 1x1x512 Ix3x1024
3x3x512 3x3x1024 Ix3x102452
Maxpool Layer  Mexpool Layer
2x242 2x2+2

Pucynok 1.3 — CTpyKTypa AeTeKTOpa Ha OCHOBI OJJUHUYHOTO MOCTPLILY Ta PETIOHY

— EAST (Efficient accurate scene text detector). Ile ay»xe HamiitHUI METO
TJIMOOKOTO HAaBYAHHS JJIS BUSBJICHHS TEKCTy. BiH MOke 3HAXOIUTH TOPH30HTAIIbHI Ta
MOBOPOTHI 0OMEXyBabHi paMKi. MOro MoXKHa BHKOPHCTOBYBATH B MO€IHAHHI 3
OyIb-SIKMM METOJIOM pO3Mi3HABaHHS TEKCTy. Po3risiHeMo Mozenpb 0e3 MpoMiKHUX
KpokiB. OMH eTan BUKOPHUCTOBYE TIOBHICTIO 3TOPTKOBY MEPEXKY IS OE3IMOCEPETHHOTO
MIPOTHO3YBAHHS PiBHS CJIOBA 200 psiyika TeKcTy. CTBOpPEHI MPOTHO3H, SIKi MOKYTh OyTH

MOBEPHYTI MNPAMOKYTHUKaMH a00 YOTUPUKYTHUKAMH, Jaii OOpoOJIAIOThCA 3a
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JIOTIOMOTOI0 KPOKY 0€3 MaKCHMaJbHOTO MPHUAYIICHHS ISl OTPUMAHHS KiHIIEBOTO
pe3yJibTaTy.
Hait0inbi geTanbHUN OMUC arOPUTMY TPECTaBICHO Ha pUCYHKY 1.4. [1]

Feature extractor Feature-merging Output

stem (PVANet) branch layer
7x7, 16, /2 3x3, 32 —lv
L corm:
conv stage 1 3x3, 32 score map
/2 X132 | | {7 REox
fJ geometry

— concat E
]

[ﬁ :
unpool, x2 —-—» :

Y h. A : i

conv stage 2 | 3%3,64 i text boxes |
282 ) L6 | eI

\ i

\

—————| concat 5
unpool, =2 i text rotation
]

A h, i angle
conv stage 3 1 3x3,128 R
256, /2 P 1x1, 128 SRty
— .
T el b8

unpool, 2
conv stage 4/, h,

text quadrangle
384, /2

coordinates

%

Pucynok 1.4 — CtpykTypa MeTtoay rimbokoro HaB4aHas EAST

3a pe3yabTaTaMM aHaJIi3y JIITepaTypHHX JKepen [4-7] MaeMo HU3KY HEHPOHHUX
MEpeX, SIKI BUKOPUCTOBYIOTH [JISl PO3MI3HABAHHS TEKCTy. 3aCTOCYBaTH HEHPOHHI
MEpeXi MU MOXKEMO, SIK TUIBKM MM BHSIBUJIM OOMEXYBaJIbHI PAMKH 3 TEKCTOM.
HactynHum kpokom Oyne came po3mi3HaBaHHS TEKCTY. ICHye KijbKa MIIXOJIB IS
pO3ITi3HABaHHS TEKCTY':

— CNN (Convolutional Neural Network). 3a3Buuait Mmepeka cki1aaaeThes 3
BXIJTHOTO PIBHS, 3TOPTKOBOrO IIapy, piBHSA 00'€IHaHHS Ta MOBHICTIO MIAKIIOYEHOI
Mepexi. [IpoTarom ocTaHHBOTO ASCATUINITTS TIMONHA Moelei, Mo’ s3anux 13 CNN,
MOCTYIIOBO MOTIUOIIIOETHCS, 1 MOZEII MOCTYNOBO CTAIOTh OLIBIITUMHU.

Posrnsinytr  poboTy Mepexki MOKHa Ha PUCYHKY 1.5 3 BUKOPHCTaHHIM
MPUKIIAly, IPEACTABICHOTO Ha PUCYHKY 1.1.

[Tin gac po3poOKH KypcOBOTO MPOEKTY 3 PO3Mi3HABAHHS PYKOIHUCHOTO TEKCTY

OyJ0 BUIALIEHO HU3KY HEAOJIKIB 3BUUANHOI 3ropTKOBOi Mepexi. Cepes; OCHOBHUX 1€
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HU3bKa TOYHICTh PO3MI3HABAHHS HAa BUXOl, Yepe3 JIOBOJII HEBEIWKY HaBUYAIbHY
BHUOIpKYy, a came 14190 ¢oTo. Tomy Oy:10 3/1HCHEHO MOIIYK KpaIlloi HEHPOHHOT MEpExKi
3 OUIBIIIMM CHEKTPOM MOKJIUBOCTEH.

Detector

Masks Polygon

Fitting

- NI

CNN
' Attention | :
Decoder | :

Masking

conv

P Recognizer ;

Pucynok 1.5 — [Ipuknan po6otu mepexxi CNN

- CRNN. 3roprtkoBa pekypentHa HeilpoHHa wmepexka (CRNN) — me
xombOinamis anmroputmiB CNN, RNN 1 CTC (Connectionist Temporal Classification)
JUIsL 3aBIaHb PO3MI3HABAaHHS TOCIIJOBHOCTI HA OCHOBI 300pa)xeHb, TaKUX SK
posmizHaBanHs TekcTy crienn Ta OCR (Optical Character Recognition). Jlanuit Mmetos
€ HalOUIbII 1HHOBALIMHUM Ta aJaNTUBHUM Ha JAHUHA MOMEHT 4acy, 4yepe3 HyUKICTh
Ta TOTYXKHICTh, IO J03BOJISI€E BUKOPHCTOBYBATH MOT0 ISl BEJIMKOI KIJIBLKOCTI 3a/1a4
PI3HUX THIIIB.

JleranpHimie po3risiHeMo apxitektypy Mepexi CRNN Ha pucynky 1.6 [1].

Ha pucynky 1.6 MoxxHa mo6auuTy Bi3yasizallito poOOTH apXiTEKTypH, SKa B

CBOIO 4YCPIry CKIAJA€THCA 3 TPHOX YaCTHUH:

1. 3TOPTKOBI IIAapH, SIKI OTPUMYIOTh TOCHIJOBHICTh O3HAK 13 BXIJTHOTO
300paKeHHS;

2. PEKypeHTH1 apu, 10 NepeadayaroTh PO3MOALT MITOK JUIsl KOXHOTO
Kazapy,

3. pIBEHBb TPAHCKPUIIIIii, IKUI EPEBOAUTH MEepe10aUCHHS KOKHOTO KaJIpy B

OCTaTOYHY IMOCJIIJOBHICTh MITOK.
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e e
Transcription t 3
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Deep
bidirectional
LSTM
Recurrent
Layers

Feature
sequence

Convolutional
feature maps

Convolutional

Layers
Convolutional
feature maps

@
%
'
t
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Input image

Pucynok 1.6 — Apxitektypa mepexki CRNN

s apxiTekTypa HEHPOHHOI Mepexi 00’ €JHy€e BUALICHHS 03HAK, MOJIEIIOBAHHS
MOCTIJOBHOCTI Ta TPAHCKPHUIIIO B €IWHY CTPYKTypy. Mojaenp He moTpedye
CerMEeHTallli CMMBOJIB, IO CIPOIIy€ 3HAUYHY KUIBKICTh poOoTH. Jlami 3ropTkoBa
HEHpPOHHA MepeXa BUTATYE O3HAKM 3 BXIJHOTO 300paXeHHs, 1HIIMMHU CJIOBAMHU
BUSIBJICHOI 00J1acTi TeKcTy. [ TnOoka ABOHAMpaBiieHa peKypeHTHA HEHpOHHA Mepeka
MIPOTHO3YE TMOCJIIIOBHICTh MITOK 13 IEBHUM BIIHOIIICHHSIM MiX cuMBosiamMu. Ha piBH1
TpaHCKpUNIli Kajap, ctBopeHuit RNN, nepeTBoproeThCs y MOCHII0BHICTh MITOK. IcHY€
JIBa CITIOCOOM TPAHCKPHIIIIIT, a cCaMe TPAHCKPHUIILis O€3 JICKCUKOHY Ta TPAHCKPHUTIITiS Ha
OCHOBI JICKCUKHU. Y MiJXO0/l1, 3aCHOBAHOMY Ha JICKCUKOHI, Oyjie nependaueHa HaBuUIIa

HMOBIpHa MOCIIOBHICTh MITOK.
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— MammnHe HaBYaHHS JJi po3Mi3HaBaHHS o0pa3iB 3a gonomoror OCR 3
Tesseract. Tesseract 6yB po3pobienuii B cepeauni 90-x pokis. Y 2006 porri Tesseract
BBa)KaBCsl OAHUM 3 HaWTOYHIIUX MexaHi3MiB OCR 3 BIZKpUTHM BUXITHUM KOJOM.
MosxnuBocti Tesseract Oynu 31e01IbI10T0 00MEXeH1 CTPYKTYPOBAHUMH TEKCTOBUMHU
nanumu. Bin Oyne mpaifoBaTH JOCHUTH TMOTAHO B HECTPYKTYPOBAaHOMY TEKCTI 3i
3HayHuM ImymoM. 3 2006 poky Google cioncopye moaaibiny po3podka Teccepakra.
MeTto/1 Ha OCHOBI TTTMOOKOTO HABUAHHS MPAITIOE KPAIIIe ISl HECTPYKTYPOBAHUX JTaHUX.
Tesseract 4 nogaB MOXJIMBICTh TIMOOKOTO HaBUYaHHSA 3 Mepexero LSTM (cBoro poay
PEKYpPEHTHOIO HEHPOHHOI0 MeEpekero), 3acHoBaHO Ha MexaHismi OCR, sxwmii
30CepeHKCHNI Ha PO3ITi3HABAHHI PAIKIB, ajie TAKOX MiATPUMYE 3aCTapiiInii MeXaH13M

OCR Tesseract 3, sikuii paIfoe MUIIXOM pO3Ii3HaBaHHS 111a0J0HIB CUMBOJIB.
1.3 Anai3 icHyI04YMX pillleHb

Jlo icHYIOUMX MpOoTpaM-aHaJIOTiB MOYKHA BiTHECTH Taki BeO CEpBICH :
— Img2txt

— Convertio

— Pdf24

— IMGonline

BecnnaTtHbI cepBUC NO pacno3HaBaHUIO
TEKCTa U3 U306parkeHumn

KOTOPbII MOMOXET NOAYYUTL HanedaTaHHbli TekcT us PDF aokymeHTOB U doTorpaduit

JATPY3KA GARNA

Bbi6epuTe daitn ¢

usobpaxkeHuem unu PDF ana
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Pucynok 1.7 — Bizyansnuii inTepdetic caiity «Img2txt»
["0oOBHMMHM HETONIKAMU BCIX MPEICTABICHUX CHCTEM € :

— YiTki 0OMeXeHHS KUTbKOCTI pO3ITi3HAaBaHb Ha JCHb;

— OOMexeHHs po3Mipy GoTo uu daitry;

— TlomipHa AKiCTh pO3Mi3HABaHHS, Y O€3KOIITOBHUX BEPCIAX;

— He moxuBicTh po3mizHaBanHs (aiiiniB, ado X Mana KiIbKICTh JOCTYIMHHX
CTOPIHOK, Y O€3KOIITOBHUX BEPCIsX.

Jlo mepeBar Mo>kHa BIJTHECTH:
— HIBuakicTh po3mi3HaABaHHS

— Benuxkuii ciektp pyHKIioHaTy podoTH 3 poTo un aitnamu

1.4 ITocTtaHoBKa 3amaul

MeTor N1aHOrO0 MPOrPAMHOTO MOMAYJIO € CTBOPEHHSI BeO MOpTaly, 3aBISKH
AKOMY MOKHa Oyne ouudpyBaTu abo0 K BIJCKAaKyBaTH TEKCT 3 KapTUHKH 4u (Qaiy,
3a]y1s1 TOJAJIBIIOT0 BUKOPUCTAHHS B CBOIX LUIAX. Tak, HaNpuKiaa cepBiC HAANaCTh
3MOTH BijckakyBaTu Pdf qokymeHT, B sskomy OyJie BiICYTHS MOXKIIUBICTh KOTFOBATH
TEKCT, 10 B CBOIO Yepry 30epeke 3HauHy KITbKICTh Yacy Ha py4yHE MEepernuCyBaHHS
ICHYIOYOTO TEKCTY.

JUJist BUpIILIEHHS MOCTaBJIEHOT METH MOTPIOHO BUPILIUTH HACTYIIHI 3a/1a4l:

1. OOpartu MeToa MoOyTI0BM OHJIAlH CEPBICY;

2. OO6paTu MeTo 1 po3Mi3HaBaHHSI TEKCTY;

3. Po3pobutu mporpamHuMii KOJ IS pO3Mi3HABAHHS TEKCTy Ta MOro
onuQppyBaHHS;

4, CrBopuTH Bi3yanbHHI 1HTEepdelc BeO 0IaTKy Ha OCHOBI 0OpaHOTo

MeToxy ToOYI0BH OHJIAIH CEPBICY;
5. [IpoBecTu TecTyBaHHS PO3POOJICHOTO CEPBICY;

6. Po3micTuTi po3po0aeHuiit Mo1yJib HA THMYACOBOMY XOCTHHTY.
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OCHOBHOIO CYTTIO POOOTH SIBISIETHCSA pO3pOOKA KO, IKUA MAaTHUME MOXKJIUBICTD
3HAXOJUTH TEKCT Ha (POTO, BUALISATH MOTO Ta O POBYBATH.

J1o 3a1ikaBJIeHUX CTOPiH MOKHA BIJTHECTH KOPUCTYBadiB MEPEXK1 IHTEPHETY, SKi
TaK 4 1HAKIIEe, XOTITUMYTh MAaTH IIIBUIKUNA CEPBIC JAJIT TOYHOTO OMU(PPYBAHHS TEKCTY
3 Oyab sikoro (orto, Oyap TO (OTO BUBICKM Ha BYJIHUI YU 3pOOJICHUM CKPIHIIOT
JIOKYMEHTY.

Jlo pyHKITIOHAIBHUX BUMOT BiJTHOCHMO:

— Cuctemni Bumoru (KopuctyBalibka cucteMa oBUHHA OyTH HE CTAPIIIO0
3a Windows 7, OS X, Android 8.0, IOS 11, a Takox Bepcisi BCTAHOBJICHOTO Opay3epy
He panimie 3a Google Chrome 85, Opera 71, Mozilla Firefox 81.0, Safari 11.0);

— OyHkiioHaNbHI  BUMOru  (3aBaHTaxkeHHs  (doTorpadiii  MOBUHHE
BIIOYBaTUCh SIK MOKHa MIBUAIIE; (ororpadii MOBMHHI OyTH BHCOKOI PO3AUIBHOI
3IaTHOCTI, 0€3 3aCTOCYBaHHS 3E€PHUCTOCTI Ha TEKCTI Ta HE MEPEBUILYBATU JIIMIT
00’emy B 14 MerabailTiB; po3mip TEKCTy Ha KapTUHII MOBUHEH JIEKAaTH B MEXKax BiJl
7% 1o 80% o06csTy BChbOro 300pakeHHs);

— KopucryBanipki  Bumorn (Cucrema Mae HaJaBaTH  MOXKJIHUBICTD
3aBaHTakeHHS (oTorpadiii nJsi po3Mi3HABAHHA, CUCTEMa Ma€ JaBaTH MOKJIUBICTb
oOpaHHSl MOBH PO3Mi3HAaBaHHS, IHIIUMU CJIOBAMU MOBH HaJI14yBaHOTO TEKCTY Ha (OTO;
BHUXO0JIOM Ma€ OyTH (hOTO 3 pO3Mi3HAHUM TEKCTOM Ta OLIM(PPOBAHUI TEKCT MiJ HUM).

J1o HedyHKITIOHATLHUX BUMOT MOHA BIJIHECTH -

- AT1pubytu sixocti (Crctema noBHHHA MpaioBaTu 0e3 3001B, IBUAKO Ta
Ha/11iHO; 1HTepdeiic moBHHEH OyTH JITKUM Ta 3pO3YMIJTUM y BUKOPUCTaHHI);

BucHoBok nepmmii po3ain

VY nmepiiomy po3niiii IATIIIOMHOT poOOTH OyJI0 OMMCcCaHO 00JACTh 3aCTOCYBAHHS
MPOTPAMHOT0 TPOAYKTY (aKTyaJIbHICTh MPOOJIEMH, 3arajibHUN ONUC HEOOX1JTHOTO
dbyHKIIOHATTy Ta MeTa CTBOPEHHS [OJATKy), aHaTITUYHUN OIS JITepaTypu
(pO3TJIsIHYTI, ONMCaHI Ta MPOAaHATI30BaHI METOJM BUSBICHHS Ta pO3IMi3HABAHHS

TEKCTY), BUSBJICHHS 3allIKaBJICHUX CTOPIH, PO3TJIAHYTI ICHYIOUI PIlIeHHS (JOCTYMHI y
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BUTBHOMY JIOCTYIIl), @ TaKOX pO3MHUCaHa MOCTAaHOBKa 3a/1ayi (MeTa, OCHOBHI eTanu
JOCSITAHHS TIOCTaBJIEHO1 LI Ta (YHKI[IOHAIBHI, HE(YHKIIIOHAJIbHI 1 KOPUCTYBAIIbK1

BUMOTH).



PO3AUI 2. PO3POBKA APXITEKTYPU MOJAVYJIIO 3 PO3III3HABAHHA
TEKCTY JIJIS1 OHJIAMH CEPBICY

2.1 ApxiTekTypa mporpaMmHOro MOJYJIIO 3 PO3Mi3HABAHHS TEKCTY

[Tporpamuuii MOy b JIs PO3Mi3HABAHHS TEKCTY MAaTUME HACTYITHI BX1/IHI
TaHl:

— napameTpu MOJIEN;

- 300paXkeHHs 17151 PO3Mi3HaBaHHS.

Ha Buxoni y cuctemu OyayTh pe3yJbTaTH pO3Mi3HABAHHS TEKCTY 3
dboTorpadiii.

Jlo yrnpaBJiiHHSI MOHa B1JIHECTH JBOX arcHTIB!

— aJMIHICTPATOPa,;

- KOPHUCTYBaua.

Bumoru Bkito4aroTh B cede:

— MOJIEJIi BUSIBJICHHS 1 pO3Mi3HABAHHS TEKCTY;

- KOH(]1IEHLIMHICTh JaHUX.

[IpeacTaBuMo mporpaMHUil MOYJIb Yy BUTIISAII «9OPHOI CKPUHI» Ha
pucyHky 2.1.

Mopeni BMABNEHHA

Ta pOsNiZHABAHHA
TEKCTY

KoHpioeHUIRHICTE
AAHMX

MapameTpn mogeni

Y

Mogynt poanisHasaHHA | PE3YNETaT posnisHaBaHHA TEKCTY
SoGpawenyA abo dann TEKCTY 3 (hoTo =
ANA posnizHABaHHR

Y

AQMIHICTpaTOpD

) o . KopHcTyEady
(MporpamicT\AHaniTiE)

Pucynok 2.1 — Cucrema y surasiai IDEFO
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I3 Bumeonucanoi miarpamu IDEF0, sxa ommcye dopmamizaiii ta Oi3Hec-
MpOLIeCH, MOKHA OMUCATH AePeBO (DYHKIIIH.

[Iporpamuuii Moaynb AJIS PO3Mi3HABAHHS TEKCTy BKIIOYATHUME B cebe Tpu
OCHOBHI (yHKIII:

- 3aBaHTAXEHHS 300paKeHHS;

- BUOIp MOJIEJIi pO3Mi3HABaHHS TEKCTY;

- pO3Ii3HaBaHHS TEKCTY.

OyHKIIIS 3aBaHTAKEHHS 300pa)KeHHSI MICTUTUME HACTYIHI Mi QyHKIIII:

— noje s BCTaBKUM (GoTo abo 3k BHOOpPY BIAMOBIAHOTO (aiiny 3
KOMII FOTEPY;

— BHeCEHHsI oTorpadii 10 poOoU0oi cepenn MOIEI.

OyHKI1Is BUOOPY MOJIEII BKIIOYATUME HACTYIIHI IMiJT (QYHKIII:

- BUOIp MOBH PO3Mi3HABAHHS,

- BUOIp METOJTy pO3Mi3HABAHHS,

- 3aBaHTAXEHHS MOJEII.

PosniznaBanHs TekcTy Oyje BKIIIOUaTH y cede:

— nepeaya 3aBaHTaXXEeHoro PoTo 10 MOJIeI;

— pO3ITi3HABaHHS TEKCTY;

— ol(ppyBaHHS OTPUMAHUX PE3YJIbTATIB;

— BUBIJ] 3HANCHOTO TEKCTY Ha OTO;

— BUBI1J1 OLIU(POBAHOTO TEKCTY.

Buxoasun 3 onucy ¢GyHKIIOHATLHOTO aHai3y OyayeMo nepeBo QyHKIIIH, sSKe

300pakeHo Ha puc 2.2.



[Tporpavmni
MOTyIE 314
pOEMIZEAEIHHET
TEKCTY

h 4

33EaHTZHeHHA
300paEeEHS

h 4

Budip Mozem
pO3MiZHABAHHT
TEECTY

ITome a1 BeTaBEH doTO
abo & BHOOpY
ElAneEigHeTo daimy 3
HOMITKOTepy

Brecenns dotorpadii go
podoTol cepedH MoTeTi

h 4

PozmizHagagHa

TEECTY

Bubip moeH
POsMiZHABAHEA

A 4

Bubdip metomy
POSMI2HABAHHA

hd

3araHTaEeHHEA
Mozemi
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[lepegaqa
J3BIHTAHEHOTD
toTo go Mogem

3 PosnizHaBaHHA
TEKCTY
OundpyEaHE:
— OTPHMAHENY
Pe3yIETATIE
»| DHELT 3HAHTEHOTO

TeKCTY Ha (oTto

—

Buein
onHdpoBaHOTO
TEECTY

Pucynox 2.2 — JlepeBo ¢yHKIIIH MPOrpaMHOTO MOJIYJIIO PO3MI3HABAHHS TEKCTY

Jlji BU3HAUEHHS KOMIIOHEHTIB CHUCTEMH IMOOYJIyeMO KOMIIOHEHTHY JAiarpamy

Ha miarpami sk «Clienty Ta «Server.

By3o: kiieHTa MaTuMe Taki KOMIOHEHTH :

- KIieHTchKui iHTepdeiic (User interface);

- 3aBanTakeHHs nanux (Data uploading);

— BuOip mapametpis (Choice of options).

(zuB. puc. 2.3). 3aCTOCYHOK MaTUM€ KJIIEHT-CEPBEPHY apXITEKTY, BIJIMOBITHO OMUCAHI



CepBepHa 4acTHHA MaTHME HACTYITHI KOMITOHCHTH:

nigroroBka gpanux (Data preprocessing);

HaOip ommiii (Set of options);

posmiznaBanns (Recognition).

[
i
1
1

: iData unloading
: : User interface

Client

_______ = Choice of options

Server

g Data Preprocessing
: : Prediction »

___________ : : Set of options

Pucynok 2.3 — KommoHneHTHa apXiTeKTypa 3aCTOCYHKY
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Onuumemo giarpaMy CyTHOCTEH, 3a IKUMH OyJie 1ICHyBaTH IIpeIMETHA 00JIacTh.

Buainnmo taki 00’ ekTH:

Jiarpama cyTHOCTEW MpeaMEeTHOI 001acTi HaBeIeHO Ha puc. 2.4.

KOPHUCTYBay;

CHCTEMA;

pO3ITi3HABaHHS TEKCTY;

MOJIE/Ib PO3Ii3HABaHHS.

KopucTyeay

Cucrema

PoznizHasaHHR
TRECTY

Pucynok 2.4 — Jliarpama cyTHOCTEH

Mopens
PO3NI3HABAHHA
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[Ticass Toro, stk Oyno BHU3HAYEHO OCHOBHI CYTHOCTI ONUIIEMO OCHOBHHU
xuTTeBUi UK. [To6ymyemo Jliarpama missibHOCTI 3@ I0MIOMOT0I0 YH1(p1KOBAaHOT MOBHU
nporpamyBanas UML [10] (qus. puc 2.5).

. BigkputTa

CaHTy

W
[CaﬁT roTOBWA 4o EIHI{DPHCTB.HH:H\'-F‘

Budip napametpie

[Emﬁip MeTOgy pDSI‘IiEHaBaHHH] [ JagaHTaMeHHA hainie ] Bubip Moem pDEI‘Ii3HaBaHHFI}

W
[ PoznizHaBaHHA TEKCTY ]

CTpUMAHRI peEyALTATH
W

[ Bueig pezyneTatie ]

W PoznizHami iHwi daity

W Buxig iz nporpamm

[ JaKpWTTA CcaiTy ]

Pucynok 2.5 — [liarpama aisuibHOCTI poOoTH noaatky y Hotamii UML

[Tporpamuuii Mmomynp MoxkHa ormcatu y Burisaai Use Case miarpamm abo x

JiarpaMu TIPELEe/ICHTIB, siKa Oy/ie ONUCyBaTH TaKi BIaCTUBOCTI :
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1. AKTOpaMH B CHUCTEMi BHUCTYMAalOTh KOPHUCTyBadi, sIKi BUKOPHUCTOBYIOTH
po3po0JIeHUIt cepBiC i1 OTpUMaHHA omudpoBaHoi 1H(opMalii 3 HasIBHHUX
dororpadiii. [HmIEM akTOpOM € aaMiHICTpaTOp, SIKUK Kepye poOOTOI0 cepBepy Ta
OPOBOAMUTH QJaNTaIlilf0o 1 JIOHABYAHHA MOJIENl, METOAOM 300py HOBUX JaHHX
3aBaHTAKEHUX KOPUCTyBayaMH.

2. KopuctyBau 3aBanTaxxye (poTO /1 po3Mi3HABaHHS TEKCTY Ha HHOMY.

3. Ilicns 3aBaHTa)KE€HHS aHUX, OOMpae mapaMeTpu po3Mi3HABAaHHS, a caMe
MOBA Ta METO/I.

4, Po3poOnenuii mporpaMHuii MOAyJdb BHJA€ pE3yJbTaT pO3II3HABAHHA,
SKUI KOPUCTYBad MOKE CKOIIIIOBATH JIJIs CBOIX LlIel. TakoxX y KIIl€HTa € MOXJIUBICTb
3aJIMIIUTH BIATYK PO KOPEKTHICTh POOOTH CHCTEMH, TOLIO.

S. [Ticnst 3aBepieHHsT poOOUOi cecii, aAMIHICTPATOP MA€E 3MOTY MPOUYUTATU
JlaH1 cepBepy Ta a/lalTyBaTH MOJIENb BUXOISUU 3 OTPUMAaHUX PE3YJIbTaTIB.

Hwxue HaBegeHa giarpama mpeneaeHTIB po3po0iieHa 3a I0MOMOT 010

moBu UML. (muB. puc. 2.6).

«axtends

ci:f__: SaeanTamye (hoTo ANA OUNPPYEAHHA TEKCTY ::) ----------- —a ApganTauis Ta QOHABYAHHA MOZeni T
_\_7_7_"_\’ I ———— ‘-.__\_\_\___7_ o —4—'__'_'_,_/
/ e I — \
/ < OBupae napameTpu poznizHaEakHs \
% . ~
. i . [ — - f
Ve —“'—‘\M_L___Gﬁeplrac OTPUMAaHMIA peaynsTar __J_) C*“_ Hanawroeye nporpamHiii Moy e )
— — A

KopucTysau A — i
: : Apminictparop
«wextends! wincludes
y

o — — T
¢ ZanwwuTveigryk D <3HHTyBaHHH norig >
e o — ) R

Pucynox 2.6 — UML niarpama npeneneHTiB MporpaMHOTO MOTYITIO
2.2 Bulip cepenoBuiiia po3poOKH MpOrpaMHOTO MOIYJTIO

Moga Python - 1nie momynsippa MoBa mporpamyBaHHsI, po3pobiieHa ['Bijio BaH
Poccymom Tta Bunymena y 1991 pomi. Python — intepmperoBana, 00’€KTHO-

OpIEHTOBaHA MOBA MPOrPAMyBAaHHS BHCOKOI'O PIBHS 3 JUHAMIYHOK CEMaHTHUKOMO. [i
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BHCOKOPIBHEBI BOY/IOBaH1 CTPYKTYPH JaHUX y MOE€THAHHI 3 JUHAMIYHOIO TUIII3AIlI€I0
Ta JUHAMIYHAM TIPUB'S3YBaHHSAM pOOJSATH IO MOBY TIpOrpaMyBaHHS JIyXe
npuBaOIMBOIO JIJIS IBUKOT pO3POOKHU AOJATKIB, @ TAKOXK JIJIsI BAKOPUCTAHHS B SIKOCTI
MOBHU CIICHapiiB a00 CKJICIOBaHHS IS 3'€IHAHHS ICHYIOYMX KOMIIOHEHTIB pPa3oM.
[TpocTtuii, nerkuii y BUBUEHHI CHHTaKcHC Python € jmerkum st po3yMmiHHS Ta Mae
rapHy 4yuTaOeNbHICTh 1, OTXKE, 3MEHIIYE BUTpPaTH Ha OOCIYrOBYBaHHS MPOTPaMH.
Python miarpumye Moy Ta makeTH, 110 OOJIETIIYE MPOLIeC peasizalli Ta 3a0X04ye
MOJAYJBHICTh MPOTpaMU 1 MOBTOPHE BUKOPHUCTaHHS Koay. IHtepmperatop Python ta
BEJIMKA CTaHJapTHa O101i0TeKa JOCTYNHI y BHXIAHIA abo JABIMKOBIM (opmi
O€3KOIITOBHO JIJI BCIX OCHOBHUX IJIATGOPM 1 MOXKYTh BUTBHO PO3IMOBCIOIKYBATHUCH.
Jlany MOBY MporpaMyBaHHSI BUKOPHCTOBYIOThH Uepe3 ii BUCOKY MPOTYyKTHUBHICTb, IO
3a0€3MeUy€eThCs JIOTIKOI HAIMMCAHOTO KOy Ta BUKOPUCTaHUX Oi0mioTek. [11-12]

JUi1 IpOeKTyBaHHS 3aCTOCYHKY OYJIO 3aCTOCOBAHO IHTETPOBAHE CEPEIOBUILE
po3pooku PyCharm[13] 3 wmoBoro mnporpamyBanHs Python i3 BuHKOpHCTaHHS
¢petimBopka Flask.

PyCharm — e iHTerpoBaHne cepenoBHINE POo3pOOKH /Il MOBH ITPOTpaMyBaHHS
Python, sike Hamae 3aco0u Tt aHAIZY KOy, TpadivYHUNA BiTaro/pKyBay, iHCTPYMEHT
JUIS 3aIyCKy FOHIT-TECTIB 1 MIATPUMYy€E BeO-po3poOKy Ha (peiiMBopkax Django Ta
Flask. PyCharm po3po0iieHa pociiicbkoro kommaniero JetBrains Ha ocHosi Intelli]
IDEA.

Jlo ocobimBocTe# cepenosuiiia PyCharm MoskHa BiTHECTH:
— 3pYYHHH 1 3p0O3yMUTUH 1HTEPEIC;

— JIETKICTh Y pO3pO0Ii;

— 3HAUHUU 3armac MOKJIMBOCTEW MPOrpaMyBaHHsS PI3HUX 3aCTOCYHKIB Mij
pi3Hi mardopmuy,

— IHTYITUBHE HANMMCaHHS KOy 3 MiJKa3KaMU CEpeOBHINA Ta IPaBUIBHOTO
HAIMCaHHs CTPYKTYpH (PYHKIIIiA, TOLIO;

— BHCOKA MPOJAYKTUBHICTH Ta a/IaMTaIlisl IPOrPaMHOTO KOy
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- Kpocc-TIaT@OpPEeMHICTh, 1HIIMMM CJIOBaMH YHIBEPCAJIBHICTh KOAY Ha
pisHux miatdopmax, Takux sk Windows, MacOS, Linux.

dpeiriMBOpKOM IS po3poOKH BeO-moaatky 0yso oopano Flask. Ie dpeiiMmBopk
JUI CTBOPEHHSI MIHIMAJICTHYHOTO BE0-3aCTOCYHKY MOBOIO IMporpamyBaHHs Python,
IHIIMMU CIIOBaMHU CTBOPEHHS poOOYOTro KapKacy.

[Ilo6 BumpaButu Hemoniku ¢peiimBopky Flask, Oymno Bukopucrano
CTaHJIAPTU30BaHy MOBY PO3MITKH JOKYMEHTIB Jisi TEperyiaay BeO-CTOPIHOK Y
opaysepi HTML[14]. Ile monomMorio po3poOUTH BiINOBITHHA MPOCTUH, 3pYUHHH 1
cydacHu# iHTepderic BeO-moaaTky. Takoxk s TOJIETHIEHHS 1 TPUIIBUIIICHHS
peanizaliii mpoekty Oyyio 3actocoBano Bootstrap[15], skuii € BiIbHUM HaOOpPOM
IHCTPYMEHTIB JIJIS CTBOPCHHS cailTiB Ta BeO-moaaTkiB. Bin Bkiatouae B cebe HTML 1
CSS-mabnonn odopmieHHst st TUHOrpadiku, BeO-PopM, KHOMOK, MITOK, OJOKIB
HaBiramii Ta I1HIIMX KOMIIOHEHTIB BeO-iHTepdeiicy, Bkitouatoun JavaScript
po3umpenHs. Lle 103B0iamno 3poOUTH aqanTUBHUAN CalT NiJ Oyap Ky miaTdopMmy.

OcHoBHUMU 010;110TEKaMH JIJIS peajti3allii MporpaMHOro IPOIYKTY €:

- pytesseract[16] — Biomioreka OCR (onTu4He po3mi3HaBaHHS CHMBOJIIB),
sIKa TIEPEBOJIUTH 300PaKCHHS 10 TEKCTY,

- Cv2[17] — 6i0ai0oTEeKa KOMIT'FOTEPHOTO 30Dy, SIKa MPU3HAYCHA JIJIS aHAITI3Y,
kiacuikarii Ta 00poOKU 300pakeHb;

— ocrmypdf[18] — O6iGmioteka, sika momae TekcroBuit map OCR 1o
BijickaHoBaHuX PDF-(aitniB, 103B0JISIFOYM TPOBOIUTH MOIITYK B HUX 200 K KOMiIOBaTH
TEKCT;

— pdf2image[19] — e Moaynb Python, sikuii 3a JOMOMOTOIO JTOMOMINKHHUX
010m10TeK, 3a1icHIoe neperBopeHHst PDF y 300pakenns;

— numpy — 1e 6i6ioTeka MoBu Python, ska qomae miATPUMKY BETHUKHX
0araToBUMIpHUX MAaCHUBIB 1 MATPHILh, PA30M 13 BEJIUKOIO 010J110TEKOI0 BUCOKOPIBHEBHUX

MaTeMaTUYHUX QYHKIIN U1l oneparii 13 HMMHU MacuBaMH.
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2.3 Omnuc METpUK OIIHIOBAHHS TOYHOCTI pO3ITi3HABAHHS

106 omiHUTH, HACKUTBKK J0Ope MpaIfoe Halla MOJeIb, HEOOX1THO BUMIPSATH
MPOTYKTUBHICTH 32 JIOMOMOTOI0 00'€KTHBHUX MOKAa3HUKIB. OCKITLKH MU HE MOXEMO
MOJIMIIUTU T€, [0 MU BUMIPIOEMO, TO LIl TIOKA3HUKHU € BAXJIMUBUM OPIEHTHUPOM JUIS
nokpameHHs moaeni OCR. 3BuuaitHuM crmocoOOM OIIHKK — € METpUKa TOYHOCTI, /e
MU BKa3yemo 30i1r (1) abo BijgcyTHicTh 301ry (0). [IpoTe 111 METpUKH He 3a0€3MeUyI0Th
JIOCTATHBOI JIeTali3alli s OIIHKK €(EKTUBHOCTI ONTUYHOTO PO3MMi3HABAHHS TEKCTY.
3aranpHa TaKTHKa OLIHKHU MOJIATAa€ B TOMY, 100 MOOAYUTH CKIIBKA CHMBOJIB OYJIO
HAllMCaHO 3 TIOMHIJIKaMH, MpoTe GaKTUUYHUNA PO3PAXyHOK YACTOTH MOMHIIOK
cxianHimui. Ile moB’si3aHo 3 TUM, 1110 AoBkHHA BuBeAeHHs OCR Moxe Biipi3HATUCS
B1JI BUX1THOTO TEKCTY. Uepes 11e ¢itiji po3aIINTH SAKICTh PO3IMi3HABaHHS Ha 3 TIOMUIIKH
(MIpUKIIa]] MPEICTaBICHO HA PUCYHKY 2.7):

- NOMUJIKA 3aMiHU (HAaITMCaHHS CUMBOJIIB/CIIIB);

— MOMMJTIKA BUJAJICHHS (BTpadyeHi a00 BiJICYTHI CHMBOJIH/CIIOBA);

— MIOMMJTIKA BCTaBKH (HEIPaBHIIbHE BCTABJICHHS CHMBOJIY/CIIOBA).

STEAM STEAM  STEAM
STEAL  BTEAM  STREAM

Substitution . Deletion Insertion

Pucynok 2.7 — [pukiiaz moMuIoK po3misHaBaHHs [21]

JI71s1 OIIIHKM TTapaMeTpiB OYJI0 BUKOPUCTAEMO JBI METPUKHU, a came: KOeIIEHT

nommiok 3a cumBoiamu (CER) Ta koedirient momumok 3a ciaoBamu (WER), sxi €
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YacTKOBUM BHUMaakoM Bijactani JleBenmreitHa. Posrmsaemo dopmymu 2.1, 2.2

00paxyHKy MOMUJIOK.

S+D+1
CER = —N (2.1)

ne S — KIIBKICTh 3aMiH;

D — KUIBbKICTh MPOMYCKIB,;

| — KIJIBKICTH JIMIIHIX CUMBOJIIB;

N — KUTBKICTh CUMBOJIIB Y OPUTIHAJIbHOMY TEKCTI.

Buxigni naHi 1pboro piBHSIHHSI MPEICTABISIOTH COOOIO0 MPOILIEHT CHMBOJIIB B
OpUTIHAIBHOMY TEKCTi, Kl OYJU HENpaBWUJIBLHO PO3Mi3HAHI MOJAEIUI0. YUM MeHIie
BUXIJTHE 3HAYEHHs, TUM Kpalla TOYHICTh. 3arajbHy SKICTh PO3II3HABAHHA MOKHA
OILIIHUTH HACTYITHUMHU CTYIIHYATUMHU KPUTEPISIMU:

- rapHa TOYHICTb, /¢ 3HaueHHs CER 1-2%);

- CepeaHs TOUHICTh, Ac 3HaueHHs CER 2-10%;

- ToraHa TO4HICTb, 1e 3HaueHHsa CER >10%.

Jlns 3aranpHO1 OIIHKKM TOYHOCTI po3Mi3HaBaHHS cuUMBOJIB Meroguka CER
MIIXOJUTh JIOCUTHh JI0Ope, MPOTE SKIIO MU OIIIHIOEMO PO3Mi3HABaHHS CEHCY Ta
3B’SI3aHOCT1 TEKCTY, 3 ypaxXyBaHHsIM a03alliB Ta peueHb, To MmeToanka WER moxe Oytu

KpaliyuM IIOKa3HHUKOM.

S 4D, +1
WER = %% W (2.2)
Ny,

ne Sy — KUTBKICTh 3aMiH Y CJIOBI;

Dw — KIJIbKICTh IPOMYCKIB Yy CJIOBI;

lw — KITBKICTb JIUIITHIX CUMBOJIIB Y CJIOBI;

Nw — KIJIbKICTh CUMBOJIIB Y OPUT1HAIBHOMY CIIOBI.

®opmyna WER Taka x, sk 1 CER, ane 3amicts nboro WER mnpaiitoe Ha piBHi
cioBa. BiH BijoOpaxkae KIIBKICTh 3aMiH CJiB, BHJAJCHHX a00 3aMiHM 1HIIMMH,

HEOOXITHUX JJIsl TIEPETBOPEHHS o/HOTO peueHHs B iHme. WER, sk mpasuio, noope
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kopemoe 3 CER (3a ymoBH, 110 KO€(]iIli€HT TOMUJIOK HE € HAIMIPHO BUCOKHM), X04a
OUIKYy€EThCA, 1110 abcomoTHe 3HaueHHsT WER Oyne BumuMm 3a 3HaueHHs CER.

Tomy st BU3HauEHHS Ta OLIIHIOBAHHS TOYHOCTI OyJi0 pO3poOJIEHO OKpeMuit
nporpaMHuii kox Accuracy_Test ma moBi Python 3 6iGmioTekoro jiwer [22], sika
HaJluyye B co01 BHUIIE ONMUCaH1 GOPMYJIH OIIIHKK TeKCTY. JIICTUHT mpOorpaMHOTo KOy

HaBEJICHO B 0JaTKy A.

2.4 Onuc peanizailii IpOrpaMHOT0 MOYJTIO

B naniit poO0Ti ocHOBHA 3aj7]a4a CTOITh y OIU(pYBaHHI IPYKOBAHOTO TEKCTY 3
KapTUHKU 4u ¢GoTo. [Ipym 3BMYaliHOMY pO3MI3HABAHHI TEKCTYy CHUCTEMa JaBaTUMeE
MOMWIKK IIyMiB, TOOTO BHJaBaTUME OYJlb SKI HETOYHOCTI 3a CHUMBOJIM, SIKI
3HaXOAAThCsl B OiOmioremi cimiB. lle mpu3BOAUTH A0 MOTIPIIEHHS PO3Mi3HABAHHSA,
YCKJIIHEHHSI pOOOTH CUCTEMM Ta 30UIbIICHHS 4Yacy Ha BUKOHAHHS omepaiii. (s
BUPIIIEHHS 1UX MpobsieM Oysio po3poOJeHO ajanTallilo BXIAHOTO 300pakKeHHS i
KOHKPETHY 3a7ady PO3Ii3HaBaHHS TEKCTY.

[Ilo6 AocArTd MakCMMajabHOI TOYHOCTI PO3MI3HABAaHHS HEOOXITHO BUKOHATH

TaKi IpoIeaypH:

1. NPUBEACHHS 300paKeHHs 10 rpajallii ciporo;
2. 30UTBIIICHHS] TOYHOCTI KOHTYPIB CHMBOJIIB,
3. BU/IIJIEHHS! KOHTYPY CIIIB.

PosrnsHemo neranbHilie koxxHui npotec. [lepiimM 1 o0CHOBHUM € TT030aBICHHS
KOJIbOPOBOTO 3a0apBJICHHS 300payKeHHS Ta MIPUBEIACHHS J0 Tpajiallii ciporo.

300pakeHHs, OTpUMaHe Ha BXOJ1, 3a3BUYail € KOJbOPOBUM 300paKEHHSM, a
MPOIIEC MEPETBOPEHHS KOJIHLOPOBOTO 300paKEHHS Ha 300pa)K€HHS B Tpajallisix ciporo
- 11e 00poOka 300pakKeHHS B TOHHM BiJl O1J10TO A0 4OpHOTrO. Metoau cipoi mKamu

BKJIFOYAalOTh MCTO/[ KOMHOHCHTiB, METOA MAKCHMAJIBHOI'O 3HAUYCHHsA, MCTOM
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CepeHhOTO Ta METOJ| CEPEAHbOrO 3Ha4deHHs. B nmaHiif poOOTI BUKOPHUCTOBYETHCS
00poOKa 300paskeHHs 3a JOMOMOIoI 0i0ai0oTeKH Opencv (Cv2), a came ii (yHKIIis
JIHIAHOTO MEPETBOPEHHSI Cipoi mkaiu, popmyna 2.3 HaBeJeHA HUXKYE.
Gray = 0.299 * R + 0.587 x G + 0.144 + B, (2.3)

ne R —depBoHMIA cieKTp 300paKeHHs;

G — 3eneHuii crieKTp 300pakeHHS;

B — yopHuii criekTp 300pakeHHS;

HactynHuM KpokoM € 30UIBLIEHHS TOYHOCTI KOHTYpiB cuUMBOIIB. lle
JIOCSITAETHCS 3a I0MOMOror0 O1HapH3alli 300pakeHHsI Ta 1030aBJICHHS BlJ LIyMIB.

binapuzariss 300pakeHHST € KPUTUYHUM KPOKOM B 00JIacTi Bi3yaJbHOTO
KOHTpOoJt0. Ha 300pakeHHsAX 4acTo BHJIHO PI3HY 1HTEHCUBHICTH CBITJIa, HEPIBHOCTI 1
T. 1. [licisa BUKOpUCTaHHS METOMy Tpajiallii ciporo, B TEKCTOBIH o0iacTi 3'sBuiIacs
BElIMKa KUIBKICTh YOPHUX OOJIacTeH, SK TMoKazaHo Ha pHUCYHKY 2.8. Meton
aIalITMBHOTO TIOpOTa MOXKE J00pe yTpUMYBATH TEKCT, 3aJUIIAI0UM JIMIIE IIyM Ha

3aJIHbOMY TUIaH1 , €()EeKT € HalKpaIIUM, SIK ITOKa3aHO PUCYHKY 2.8.
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Pucynox 2.8 — Ilpukian nepeBesieHHs 300pa>keHHS 10 Tpajallii ciporo

Metoa aqanTUBHOTO TOPOTY: HOTO 171es MoJsirae He y OOYUCIIeHH] rI100a1bHOTO
MOPOTOBOI0 3HAYEHHS 300pa)KEHHs, a Y OOYUCIICHH] JIOKAJIHHOTO MOPOTY BiJIMOBITHO
JI0 PO3MOJLIY SCKPABOCTI PI3HMX 00JiacTeil 300pakeHHs, mo0 HOro MoxHa OyJio
aJanTyBaTH N0 Pi3HUX oOnacTed pizHOi rpadiku. lleir meTon JoKambHOTO TOPOTY
MIPOCTO BUPIIIYE MPOOIEeMy HEPIBHOMIPHOTO OCBITIICHHS 300pakeHHs a00 K Pi3HOCTI
KOJIbOPIB OCHOBH, Ta MOXe 30epertu 1H(opmalio 300pakeHHs 1 3MEHIIUTH BIUIMB

TiHEeW Ha 300paxkeHHs. Tak Ha pucyHKy 2.9 mpeacTaBieHO M030aBiICHHS BiJ MIyMY 3

BUJIVICHHSIM CJIIB Y KOHTYPH.

g pdin bola ,wifethjm®: mydgos

30
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Pucynox 2.9 — [Ipukian mo30aBiaeHHS IIyMy 3 BUIIJICHHSIM TEKCTY

3aKJIFOYHUM €TarloM € BUJIIJIEHHSI KOHTYPY CJIiB, IO JOTOoMarae OuIbII JeTaabHO
BUJIUIUTH KOXKHE CJIOBO B MOTOLI TeKcTy. OCHOBHOIO 33J]a4€l0 € B OKOJIMISAX CJIOBA
30UIBIIUTH PO3AUIBHY 3JaTHICTh KOXHOTO CHMBOJIY, IO 30UIBIINTH WMOBIPHICTH
KOPEKTHO BIJIHECTH JO TOr0 4YM IHIIOTO Kjacy cuMBojiiB. Ha pucynky 2.10
MIPEICTABIICHO TIPUKJIIA] KOJIM 300pa’KeHHS MaJIo Ha BXOJIl 3HAYHY KIJIbKICTh IIIyMIB Ta
3a0apBJIEHHS, 1[0 MPU3BEIO J10 MOTIPLIEHHS KOHTYPiB cUMBOJIIB. [IpoTe 3a JomoMororo
METO/IIB MPEACTaBICHHS 300paXCHHs B YHMCIOBOMY BHIJISIAI Ta OINMCAHUX BHILE

METO/IIB, MAaEMO PE3YJIbTYIOUE 300paKCHHS 3 3HAYHUM MOKPAIICHHSIM TEKCTY .
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Pucynoxk 2.10 — [Ipukinas 3011bII€HHS YITKOCTI CUMBOJIIB

st pobotn Meromy omudpyBaHHS Oyiao cTBOpeHO psan dyHKIiH. OmgHie 3
OCHOBHMX € pO3Ii3HaBaHHS TeKCTy 3 (oTo, a came (QYyHKINS «image processingy,
MpOTrpaMHMIl KOJI SIKOi HaBeJeHO B jaojatky b. BxigHum mnapamMerpoM € MoBa
pO3Ii3HaBaHHs, sIKa TOTPIOHA JIJIsi KOPEKTHOTO HAJAIITYBAHHS MOJIEN TecepakTy. s
OUJIBIII TOYHOTO PO3Mi3HABAHHSI OYJI0 3aCTOCOBAHO PSJI MOKPAIEHb MOJIEIII, a came Tipe-
IPOIECIHT BXiTHOTO 300paxkeHHs. CrodaTKy Mo30yBaeEMOCh KOJBOPY, NMEPEBOISIN
300pakeHHs B Tpajarlito ciporo. Jlami HamamrToByeEMO TiHI, PO3MUTTS Ta MOPOTOBI
3HAQYEHHS 1 TAaKUM YHWHOM HOpMajizyemo 3o00pakeHHs. HacTymHuM Kpokom
3aIyCKAaeMO TMPOIEC PO3Mi3HAHHS TEKCTY 3 (poTo BOyA0BaHOIO (PYHKIIIEIO B O10110TEII1
pytesseract. lnst rapHOro BHUBOAY MOMIYa€EMO OTPUMAaHMM pe3yJbTaT HA TEKCTI B
KBaJIpaTH 3a JIOMOMOroro 0i0ioTexn CV2. B KiHIII BUAAISIEMO BUKOPUCTaH1 (aiiinm st

€KOHOMIT Po0OYOro MpoCTOpy. Y3arajJbHEHa JlarpaMa MpeJCTaBlIeHA HA PHUCYHKY

2.11.
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Pucynok 2.11 — Jliarpama isIbHOCTI pO3Mi3HABaHHS TEKCTY 3 300paxeHHs

Buknukaerbes gaHa  (QYHKIIS B MeToJgaxX CTOPIHOK «img_page» Ta
«img_page_en». OcHOBHa 3ajada SKAX € 34YUTyBaHHS (aiai sKi 3aBaHTaKye
KOPHUCTYBay, mepeBipka 1ux (aiiyiiB Ha BIAMOBIIHI YMOBH, 3YUTYBaHHS IMapaMeTpiB
pO3Mi3HaBaHHs Ta BUKJIMK (yHKIII po3mi3HaBaHHs. Ha BuUXoJl cucteMa BiJIKpUBae
HOBY CTOPIHKY 3 OTPUMAHUMH PE3yJbTaTaMU PO3Mi3HABaHHSI.

Jns  posmizHaBanHs Tekcty 3 pdf daitnie Oysno po3poOieHo (yHKIIIO
«pdf_processing», nmporpaMHuii KoJ sKOi HaBeAeHO B aoAaTtky B. Jlis aHrmikchbKoi
MOBY BUKOHYEMO HACTYIIHI JIii: IJIs 3UMTYBaHHA (PailliB BUKOPUCTOBYEMO 010J110TEKY

ocrmypdf 3 MOXUIMBICTIO 3UUTYBaHHS METa JaHUX, TOOTO HAMMMCAHOTO TEKCTY, AAJi JJIs
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KO’KHOI CTOPIHKHM 3a JIONOMOTOI0 extract_text BugoOyBaemo TekcT. B KiHIll BUBOJIUMO
TeKCT Ta BupaiasieMo (aitnu. JIJIs 1HIIMX MOB, aJIropuTM HaOyBa€e CXOXOCTI 3
AITOPUTMOM pO3IMTi3HaBaHHS 3 (oTo, Tak sik OidmioTeka ocrmypdf mparmroe nume 3
AHTITICHKOI0 MOBOIO. ToMy KOKHY CTOpiHKY Pdf moKyMeHTy po3risgaeMo sik oKkpeme
¢doTo Ta 3a po3poOICHIUM AITOPUTMOM MIPOBOAMUMO BHIOOYBaHHS TEKCTY, PE3yJIbTaTH
SIKOTO JIOJTAEMO JI0 TormepeaHiX. B kiHil BumanseMo (aitnmy. Y3araJibHEHA aiarpama
MpEe/ICTaBJICHA Ha PUCYHKY 2.12.

|
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L
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Pucynok 2.12 — Jliarpama IissIbHOCTI po3mi3HaBaHHs TeKCTy 3 PAf daiiny
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PosrsnyTa  QyHKIiS 3amisHa B Meromax cTopiHok  «pdf _page» Ta
«pdf_page _en». B manomy meromi mpHCYTHI JBa BXOMAM, IEPIIHA — PO3Mi3HABAHHS
TEKCTY, APYTHA — MOJIMBICTh YBIMKHYTH peIaryBaHHsS TeKCTy. Ilepmmii merton,
po3Mi3HaBaHHsA, Ma€ TakWii caMuii HaOip MepeBipok sk 1 y Metoni «img_page». Ha
BIIMIHY BiJ JIPYroro MeTOAdy, KW BHKJIHMKA€ HampsaMy meton «ocrmypdf.ocry, ska
J1a€ 3MOTY 3pOOUTH KOIIi10 (pailily 3 MOXKIIMBICTIO pelaryBaHHs, IPOTE MOXKeE 1€ pOOUTH
JIUIIE )1 OJ{HI€T MOBM — aHTJIichbkoi. Ha BUXo/1i cucTema BiJIKpUBA€ HOBY CTOPIHKY 3

OTPUMAaHUMH pe3yJIbTaTaMu PO3IMi3HABAHHSL.

BucHOBOK Jipyruii po3aiin

OTxe, B pe3ysibTaTi BUKOHAHHS JPYroro po3aiuly JUIUIOMHOI poOotu Oyio
poBeeHO (YHKI[IOHATBHUNA aHalli3 Ta MOoOyJ0BaHO JepeBO (YHKIIM CHCTEMH.
Bu3HaueHO CyTHOCTI, )KUTTEBUN LUKJI TA OMMUCAHO AITOPUTM PO3POOJIECHUX PYHKIIIH.

JleTanizoBaHO cepefOBUILE PO3POOKH MPOTPAMHOIO MOAYIIO Ta KOMIIOHEHTH.
Po3risiHyTi HEIOIKK Ta METOAM iX BUIIPaBieHHs. PO3p00I€HO CTPYKTYpY 1 OCHOBHHMIA

(byHKIIOHATT MOZYJITIO 3 BUKOPUCTaHHSM MOoBHU Python ta ¢perimBopky Flask.
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PO3ILJI 3. TEXHOJIOI'TYHI OCOBJIMBOCTI PEAJIIBALIL [TIPOTPAMHOI'O
MOAVYJIIO PO3IIIBHABAHHA TEKCTY

3.1 Po3po6ieHi KOMIOHEHTH TPOTPAMHOT0 MOJTIYJIIO PO3IMI3HABAHHS TECTY

Byno cTtBopeHo Ta po3pobiieHo mpoekT B cepenoruini PyCharm mix ¢peitmBopk
Flask. ®i3nunHa apxiTekTypa CHCTEMH IpeACTaBIeHa Ha pUCYHKY 3.1.

flaskProject

-
-

| Project =

flaskProject ~/PycharmProjects/flaskProject
static

I Project

css
files
IS
templates

¢ Commit

o -gitignore

@ app.-py
Aptfile
Procfile

)
i2;
(%2}
o
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Pucynok 3.1 — ®i3uuHa apxiTeKTypa 3aCTOCYHKY

Ha pucynky 3.1 300pakeHo 3arajibHy CTPYKTYpPY PO3pOOICHOTO KiHIIEBOTO
MIPOEKTY, IO CKJIAJIAE€THCS 13 HACTYITHUX YaCTHH:

1. app.py — ocHOBHHIA (pailyt MPOEKTY JIJIs 3aITyCKy Ta pOOOTH CEPBEPY;

2. static — xopeneBa narmka s BCiX (aiiiiB y MPOEKTi siKa CKJIaa€ThCs 3:
a. CSS— ctwii (hopmMaTyBaHHS CaTy;
0. files — Bci aiinm, siKi BUKOPUCTOBYIOTBCS Y TIPOCKTI;
B. JS— (baiinm HammcaHi Ha MOBI mporpaMyBaHHs JavaScript.

3. templates — Bci cropinku caiity Hamucani moBoro HTML,;

4. daiiniB cepBepy:
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. .gitignore — ¢aiin 3 mponMcaHUMH PO3MIMPEHHSAMH, SKi HE TOTPiOHO

o

3aBaHTaXXyBaTH Ha CepBep;

0. aptfile — dait 3 0608’ s13K0BHMH 010JTIOTECKAMU JIJIS1 3aBAHTAXKCHHS

B. procfile — ¢aitn iHCTpyKIIiii 3aITycKy IPOSKTY Ha cepBepi;

r. requirements.txt — Bci BctaHOBIIEHI 010110TEKH B MPOEKTI;

1. runtime.txt — Bepcist Python wa skiit 0yio po3po0iieHo.

PosrnsHemo neranpHilIe ToJJOBHUM (pailn mpoekTy, a caMme «app.py». B Hbomy

OMMCAHO BC1 B3a€MO/I1i CTOPIHOK MiX CO00I0, MIKIIFOYEH] BC1 HEOOX1/TH1 O10J1I0TEKH Ta
po3pobsieH1 QYHKIIT 111 OTPUMAHHS, BIANPABICHHS, MEPEBIPKU Ta OOPOOKH JTaHUX.

Ha pucynky 3.2 npeacTaBieHuil ¢parMeHT iHiliani3aiii CTOPIHOK 3aCTOCYHKY.

3 (
home() :
render_template(

ome_en():

render_template(

)

p.route(
about():

render_template(

5 )
about_en():
render_template(

app.route(
img_page():

request.method ==

py' in request.files © else - if photo and allowed_file_pdf(p. with pdfplumber.open('static/fi if total_pages > 3

Pucynok 3.2 — Ctpykrypa daiiny «app.py»

3aranom, Oysi0o cTBOpeHO 15 CTOpIHOK cailiTy, 3 SKUX 8 € OCHOBHUMH, 3
po3pobsieHnM iHTepdeicoM Ha YKpaiHChKil MOBI, Ta 7 3 iHTepdelicoM Ha aHTTINHChKIN

MoBI. Ha pucyHKy 3.3 npeicTaBieHO NepesiiK BCIX HasIBHUX CTOPIHOK.
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templates
404 .html
500.html
500_en.html
about.html
about_en.html
img.html
img_en.html

img_work.html
img_work_en.html
index.html

index_en.html
pdf.html
pdf_en.html
pdf_work.html
pdf_work_en.html

Pucynox 3.3 — Ilepenik cTOpiHOK pO3pOOJIEHOTO 3aCTOCYHKY

Jiist mepeBipku OyJ10 3aBaHTaXEHO MOJIENh Ha 0€3KOIITOBHY XMAapHY
mwiaropmy Heroku[20] (mus. puc. 3.4). JIns 1iporo 0yJio MPOBEICHO Psijl ONTHUMI3aITii
Ta Po3po0IIeHO HEeoOX1H1 (haiiu cepBepy. 3a TOMOMOIOI0 KOMaH/ git Ta IHCTPYKITIN

3aBaHTaXCHHS MPOEKTIB, OYJI0 PO3rOPHYTO JIOKAIBHUHN 101aTOK (1MB. puc. 3.5).

O Personal ¢ > ‘ text-recognition-flask bAq ‘ Open app ‘ [ More ¢ |
J
Overview Resources Deploy Metrics Activity Access Settings
App Information App Name
text-recognition-flask
Region Europe
Stack heroku-18 will replace heroku-20 on the next deploy | Cancel Upgrade
Framework %@ Apt, Python
Slug size 190.2 MiB of 500 MiB

Heroku git URL https://git.heroku.com/text-recognition-flask.git

Pucynok 3.4 — CtBopeHHs ipoekTy Ha miardopmi Heroku
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remote: Procfile declares types -> web
remote:

remote: > Compressing...

remote: Done: 175M

remote: > Launching...

remote: Released v1é

remote: I : recogni .hel p. deployed to Heroku
remote:

remote:

remote:

remote:

remote:

remote: Verifying deploy... done.

To

ef4eb90..cl3ba%e main -> main
(flaskProject) temaser@Artems-MacBook-Pro flaskProject % I
P Gt P Run € Python Packages i= TODO @ Python Console O Problems B Terminal ) Services

Pucynok 3.5 — 3aBaHTaXeHHS TPOEKTY depe3 git

3.2 TecTyBaHHs Ta aHaJIi3 MPOrPAMHOTIO MOAYJIIO PO3II3HABAHHS TECTY

Po3pobnenuii mporpamMHUil  MOIyJb Halllyye Taki OOMEXKEHHS I0JI0
3aBaHTaXyBaJIbHUX (DaiisiiB:

— posmip ¢aiiny He Oibie 16 meradair,

— dbopmar aist 300paxkens (.png, .jped, .Jpa);

— dopmar ais pdf daiinis (.pdf);

- MaKCUMallbHa KUTbKICTh cTOpiHOK aiist pdf ¢aiiniB (3 cTopiHKH).

JIsist cTBOpEHHS! TECTOBUX HAOOPIB JaHUX OyJI0O BUKOPUCTAHO CEPBIC TeHepallii
BUIIAJIKOBUX HE3B’SI3HUX cChIiB «randomtextgenerator.comy» [23]. Ha pucynky 3.6

NPEJICTABICHO €K3EMILISIP TEKCTY Ha sIKOMY OyJI0 IPOBEIEHO NEPEBIPKY TOYHOCTI.
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Pucynok 3.6 — HaGip TekcTy nms mepeBipky Ha aHTIINCHKINA Ta YKPAiHChKii MOBI

3.2.1 TecTtyBaHHS TOYHOCTI PO3MI3HABAHHS

Ha ocHoBI TecroBoro HaOOpy 1 METPUK MPOBEAEMO OIIHKY TOYHOCTI
po3po0ieHoi cucteMu po3mizHaBaHHA. JlJis IbOTO CTBOPUMO /Bl Okpemi ¢doTorpadii
JUIsl OOpaHUX MOB, 3 TAKUMH BUX1AHUMH MapaMeTPaMU:

— pO3MipHICTh 300paskerns (1654 x 2239);

— Bara ¢aiiny (180 KB).

Jam nmpoBeaemo noripuieHHs Gororpadiif TAKUMUA METOAMMU:

1. 3menmenHst dpi (3MeHIIEHHS YiTKOCTI 300paKEHHS, YUM MEHIIIE TiM TipIIe)
a. 300 dpi
0. 100 dpi

2. 301JIbILIEHHS LTyMY

a. 10%
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0. 25%
B. 40%
r. 50%
Ha Buxoni matumemo 14 oxpemux 300paxkeHb. JleTanbHuii BUrsi 300pakeHb
MOKHa mobauntu y noaatky b. ¥V Ttabmuui 3.1 HaBeAaeHO pe3yibTaTdh NEPEBIPKU
KIHIIEBOT TOYHOCTI pO3Mi3HABAHHS 3a JBOMA METPUKAMHU.

Tabmuus 3.1 Pe3ynbratu TecTyBaHHS TOYHOCTI pO3Mi3HABAHHS PO3POOJICHUM

moayiem OCR.
YKpaiHCbKa MOBa AHriicbka MOBa
WER CER WER CER

OpurinanapHe
soBpaxeHts 87.2 % 97.4 % 96.7 % 99.4 %
300 dpi 89.0 % 98.0 % 96.0 % 99.2 %
100 dpi 89.4 % 98.2 % 96.0 % 99.2 %
10% wymy 92.0 % 99.0 % 95.5 % 99.2 %
25% mymy 60.0 % 69.0 % 91.5 % 98.4 %
40% rymy -3.0 % 25.0 % 91.1 % 98.4 %
50% 1rymy -18.0 % 21.0 % 1.2 % 26.5 %

Ak BUIHO 3 pe3yJbTaTIB OIIHKKA TOYHOCTI, 31 3MEHIICHHSM 4YITKOCTI B
YKpaiHCbKOMY TEKCTI, TOYHICTh 3pOCTalla, X04a 1€ HIYUM He 00yMOBJIEHO, MPOTE HA
MPUKJIIA1 aHTTIHCHKOT0 TEKCTY 0a4rMO, 110 TOYHICTh MOBUIBHO CHAA€E, SK 1 TOBUHHO
Oytu. [llog0o MOKa3HMKIB LIyMy, BUJIHO, IO 31 30UIBIICHHAM IIyMYy TOYHICTH PI3KO
nagae. Tak B yKpaiHCbKOMY TE€KCT1 TOUHICTb Miciisd 25% 1ryMmy Braja JOCHTh P13KO 13a
noka3znukoM WER moxkHa ckaszatu, 1110 BoHa He MOXke OyTH OlliHEHa KOPEKTHOIO, TaK
K B3arajii HeMae CHiBMaaiHb 1o cjioBaM. Ha BiAMiHY aHTIIHCHKUM TEKCT BiANpPAIIOBAB
JIOCUTH 100pe 3 IIyMOM 1 HOro rpaHu4Hui moka3Huk € 40%.

3a pe3ysbTaTaMu BiIXUJICHB B1Jl OPUTIHAIBHOTO TEKCTY, MOXKHA CKA3aTH 1110 JIJIS

aHTJIACHKOrO TEKCTY CHCTEMa BIIMNpallloBaja Ha BIAMIHHO, IPOTE ISl YKPAiHChKOTO,
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HaBITh OPUTIHATLHOTO TEKCTY, LIeH MOKa3HUK BXKE HE TAKUW BUCOKHUH 1 3aJIUIIAETHCS Y
CepeHbOMY 3HAUY€HHI TOYHOCTI.
[IpoBenemo 11e 0IMH TUM TECTYBaHHS 3 PO3MI3HABAHHAM PYKOMHUCHOTO TEKCTY.

Ha pucynky 3.7 mpencTaBieHO €K3eMIUTSIp TeCTOBOI BUOIPKU Ha IBOX MOBax.

% nfﬁam? Tem! Hanyearord % )ﬁ;{ﬁ:m

ME- n\m&mﬁ: ey HOWLCOKOTO & By,

This is an erﬂmﬁee of handwritten Her?t

TWe @ an :axum\??.e_ o-? handwrilden “exi.

Pucynok 3.7 — HaGip pyKonmucHOTO TEKCTY /AJisl IEPEBIpKH HA YKPATHCHKiH Ta

AHTIIHCHKINA MOBI

Tabmuus 3.2 Pe3ynbrat TeCcTyBaHHS TOYHOCTI PO3Mi3HABAHHS PYKOMHCHOTO

TEKCTY
YkpaiHCbKka MOBa AHriicbka MOBa
WER CER WER CER
[lepmmit Tumn
0.0 % 94.1% 42.9 % 87.2%
HalMCaHHs
Hpyruit tumn
-16.7 % 29.7 % 28.6 % 81.6 %
HaIlMCaHHs

3a pe3ysbTaTamMy BU3HAYCHHS] TOYHOCTI, MOYKEMO IMOOA4YUTH, 1110 BUX1THA SKICTh
pO3Ii3HABaHHSA CHMBOJII 1 CIIIB € JIOCUTh MOTAaHOIO JIsl YKPAiHChKOi MOBU 1 TPOXHU

Kpallle JiJIs aHTJIHChKOI, MMPOTE BCE XK IIKAJIOK BIAXWICHb € moraHoo. Lle cBiguuTh
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PO TipIIy SIKICTh PO3Mi3HABAHHS PYKOMUCHUX JOKyMeHTiB, xou OCR st miporo i He

HaITO HpHCTOCOBaHHﬁ, a4 TaKOX OCHOBHA 3aJa4da MOIOYJIIO IIC OHH(l)pYBaHHH BXKC

HAaJPyKOBAHOTO TEKCTY.

[TpoBenemo TectyBanHs s ¢aitni pdf. 3a ocHOBY B3sTi HaOip TecTyBaHHS 3

pUCYHKY 3.6, siki OyJId pO3/IiJIeH] Ha JIBa OKpeMi (aiijii Ta KOHBEPTOBaHi 10 Gpopmarty

«.pdfy. Takok st TecTyBaHHS Pi3HUX BHITAJKIB PO3MIIICHHS JaHUX y (airy Oyio

po3po0IIeHO Takuii Habip 3 BUXITHOTO HabOpy, MpejcTaBieHu Ha pucyHky 3.8. Ha

HbOMY MU 0QUYMMO OpPUTIHAIBHUI HA01p JaHUX, IPOTE y 1HIIOMY (pOopMaTI MOJIaHHS, /1€

nepuri aBa ab3alu — 1€ TEKCT, HACTYIHI JiBa — 1€ TEeKCT y TaOJiuIl, Ta 1HIIN — 1Ie

dboTorpadisi.

Extended kindness trifling remember he confined outlived if. Assistance
sentiments yet unpleasing say. Open they an busy they my such high. An active
dinner wishes at unable hardly no talked on. Immediate him her resolving his
favourite. Wished denote abroad at branch at.

‘Wrote water woman of heart it total other. By in entirely securing suitable graceful
at families improved. Zealously few furniture repulsive was agreeable consisted
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‘worth words it as to. Spoke now noise off smart her ready.

2!

Ye on properly handsome returned throwing am no whatever. In without wishing
he of picture no exposed talking minutes. Curiosity continual belonging
offending so explained it exquisite. Do remember to followed yourself material
mr recurred carriage. High drew west we no or at john. About or given on witty
event. Or sociable up material bachelor bringing landlord confined. Busy so
many in hung easy find well up. So of exquisite my an explained remainder.
Dashwood denoting securing be on perceive my laughing so.

Him rendered may attended concerns jennings reserved now. Sympathize did
now preference unpleasing mrs few. Mrs for hour game room want are fond
dare. For detract charmed add talking age. Shy resolution instrument unreserved
man few. She did open find pain some out. If we landlord stanhill mr whatever
pleasure supplied concerns so. Exquisite by it admitting cordially september
newspaper an. Acceptance middletons am it favourable. It it oh happen lovers

afraid.

Supplied directly pleasant we ignorant ecstatic of jointure so if. These spoke house
of we. Ask put yet excuse person see change. Do inhabiting no stimulated
unpleasing of admiration he. Enquire explain another he in brandon enjoyed be
service. Given murs she first china. Table party no or trees an while it since. On oh

let d at be ing di: ilar insipidity. Ham marked engage oppose
cousin ask add yet.

So delightful up dissimilar by unreserved it connection frequently. Do an high
room so in paid. Up on cousin ye dinner should in. Sex stood tried walls manor
truth shy and three his. Their to years so child truth. Honoured peculiar families
sensible up likewise by on in.
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power. To denoting admitted speaking learning my exercise so in. Procured
shutters mr it feelings. To or three offer house begin taken am at. As dissuade
cheerful overcame so of friendly he indulged unpacked. Alteration connection to
50 as collecting me. Difficult in delivered extensive at direction allowance.

Crigait apomaTom IIypxHYB KpiBagi T1iHHOro JIyk zaii Tifl. Brixy KoTopa
JKILTI BOJIE TIEKTIO BII afte. Heto cmiBato 74 [103a BYXA OHIL . . iM X103 Ate Ce
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. JIiit Taemmmx Bam 6esomnst Ak I'yn most Pocid rpixis. . [ToBro xuTie BitHe BHOTI
erati. 3aTaTix I Jimme iv 110 sp Crac rpint. BeeoIUTBHILT CTyCTIICS
TIETEPBYPTE Ge33aKoHb Bam ceM LIym TToM'AKITyeMocs HaM Bik MHIOCTHBIM.
HapOJLKEHIIM KAfTTA 3aI0BiLAM MYITHCS TpeMTifa. {i Ha ap 11 B Te. Ta Es ITo
Tu im Beto. Bys ayM mroT J{on 1an OHe posyMi omip.

Haropom1 il anicTs 3 diccopa He Barapcs Mi He IPIXOBYBaB. [ToBCTAHHA
TIPOBOITNTB MOEIHYE 3BATIMOCH TBOPiHEA. [{eck 1aB TTokpre Bys crokifiHo oxo
posymy Myxkalica Cax ynas niBHII JoI0BiK. UTa TaM po3MIpPEHHA MEKTa
TeKI0 He30arHeHHO YTHCHEeHe I YIIOBAIOIIEMY Bes IPOMEHICTOH.
CaiTIocTi cc is 3a HA PEHHICTEO Tep Ax TTo. PosmycToro
MyZIpYIo MeHe 37macepiryto Kaitnamn Ta ILTiHATsCA 10 COMXHYTRCA. 3pyitHyBaB
it mizxomeni sp i Ane criokyen nparsenns 3a Az Vik 3a. 3emzn Milt Ty
3iTxanss Tak MepcT 3Ha€ pa3 3axix jHa. Boke 10 Ta Jlo.
. Tlepemoram Bemdia mapocTrax. Byii nariznmix T'onozHa OeHTERITh IOBITPA
cim T™a it rip moiTpi 3m0. JIin Bix Hi Moe Xro Uta me. Ui aymi ITimi XBatx
JIapeMHO il crpas. .

Ilobpory ity Vmyxpsiics Bes Hemasicti 3atemmiocs Tepmimmam Hazii Jlas wmii
Afo Tomt. 3akmiKa0 Brycitn 10608 10711 rpimiB Box Cxomnt 3:e Al Jina Hei
TimM. ITepyH cide TOIITE YpaHL. XTO. . ITOBCIOY e/TyXae TPYIaMIL 3arlHYI0
nammaza. X1o. . {i Bxe Coni 3a. B Hi B pOMEHICTOMY TH OCIIBYBATIT
GOJKeBITBLHIIMII 3 Ha aJle /0 JIOCTATKY MPHCTOiTHO.

Benker X1o TaM Bod cniiBato. XTo. Y He3To0HIi ctas I 36epirata He I obparit
Jlo Bt nitmm BorsesHok0. Biit 3a Abimyea 3'BnamI To wye HA 411 no6HoMY
TuycHi. TToxonTs PaTye KicTkami Bin 1 oTpyTa mazymmm Bie 3ammmmses ¥ M
ct ITozxiGHimi. Tomy wax Bce Ime mix

Pucynok 3.8 — HaGip Tekcty y pi3HOMY NOJIaHH1 JaHUX JJIs IEPEBIPKU Ha

AHTIIMCHKINA Ta YKPaTHChKiM MOBI

SIK BUAHO 3 pe3ysbTaTiB TECTYBAaHHA, HaBEACHUX y Tabmuii 3.3, pe3ynbTyroua

TOYHICTB /1711 000X MOB € JJOCUTh BEJIMKOI0, Ha 1110 BKa3yroTh nokasHuku CER ta WER.
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Tabmun 3.3 PesynbraTé  TECTyBaHHS TOYHOCTI po3misHaBaHHa ¢aiutie  pdf

pospoosiernm moayiiem OCR.

YKpaiHCbKa MOBa AHrniicbka MOBa
WER CER WER CER
OpuriHanbHUAN
. 98.1 % 99.7 % 99.5% 100.0 %
daiin
Pizne
HPCEACTaB/ICHHA 91.9% 98.5% 99.1% 99.8 %
JaHUX

OmHUM 13 YaCTKOBHUX BHIIAJIKIB € PO3IM3HABAHHS KapTUHKH 0€3 TEKCTY, TOOTO
300pakeHHs SIKe B3araji HE MICTUTh TEKCTOBUX JaHuX. llpukian BXiZHOTO

300pa)keHHsI Ta BUX1IHOTO MPEACTABICHO HA pUCYHKY 3.9.

Pucynok 3.9 — Pe3ynbratu po3nizHaBaHHS 300paKeHHS 0€3 TeKCTY



45

Sk BHUIHO 3 HIKHbOI YaCTUHHU PHUCYHKY 3 .9, CHCTEMa HaMara€eThCs 3HAUTU TCKCT,

Tam Jie 1Oro HaBITh HEMAE.

3.2.2 TectyBaHHSI TOMUJIOK CHCTEMHU

[TpoBenemo TecTyBaHHS Ha IOMWJIKY CHCTEMH 32 TAKUMH MTapaMeTPaMHu:

— He 00paHuil ¢aid;

— dboto abo (aitn He BIAMOBIIHOTO opmMaTy;

— dboTo abo (aitn BEIUKOro po3mipy;

- (baiin 3 BETUKOIO KUTBKICTIO CTOPIHOK;

- BIJIKPUTTS HEICHYIOUOT CTOPIHKH.

Ha pucynky 3.10 mnpeacrtaBieHO BHBIA MOMUJIKA TpH CHpoOl 3ammycKy

posmizHaBaHHs 0e3 oOpaHoro (ailny.

0 Text recognition FonosHa 306paxeHHs Daiin IHdopmMaLis

Oin.. Wocb He Tak..

Byapb nacka, cnpobyiTe wie pa3

Binbynacb nomunka.. ®aiin He 6yno obpaHo..

Img ‘ Pdf

© 2022 TemaSer, Inc

Pucynok 3.10 — Pe3ynbratu po3nizHaBaHHs 6€3 oOpaHoro ¢ailty
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Ha pucynky 3.11 mnpencrtaBieHO BHBIA TOMUIKMA TpU COpoOl 3amycKy
po3Mi3HaBaHHA 3 00paHuM (paiijioM He BIMOBIAHOTO hopMaTy, K I 300pakeHb TakK
1 qs pdf daitmis.

0 Text recognition lonosHa  3obpaxeHns  Oailn  Indopmalis m

On.. LLlocb He TakK..

Bynb nacka, cnpobyiTe e pa3

Binbynack nomunka.. MOXnnBo BU HaMaraeTeCh sasaHTaxnTi Gann He
BiANOBIAHOrO GopMaTy..

Img Pdf

© 2022 TemaSer, Inc

Pucynok 3.11 — Pesynbratu po3nizHaBaHHs ¢ailry He BiAMOBiAHOTO (opMaTty

Ha pucynky 3.12 mpencrtaBieHO BHBIA TOMUIKA TpU COpoOi 3amycKy
pO3IMi3HaBaHHsA TEKCTy 3 (aily, KIUIbKICTh CTOPIHOK SIKOro mnepesuilye 3. [lane

oOMekeHHs 0yJIo 3a7jaHe BpYUHY JIJis YHUKHEHHS MTepEeHABAHTAKEHHS MOJIEII.

I Text recognition lonosHa 3o6paxeHHs Daiin Indpopmauia m

Oun.. Wocb He Tak..

Byap nacka, cnpobyiTe Lwe pa3

3aHapaTo 6arato cTopiHOK Yy daiini. TecToBa Bepcis obmMexeHa He binbwe 3-
OM CTOpPIHKaMu

Img Pdf

® 2022 TemaSer, Inc

Pucynok 3.12 — Pe3ynbratu po3nizHaBaHHs (ailily 3 KIJIbKICTIO CTOPIHOK, 1110

MEPEBUILYE JIMIT



47

Ha pucynky 3.13 mnpeacrtaBieHO BHUBIA MOMIJIKM TIpH COpoOl 3amycKy
po3mi3HaBaHHS TEKCTy 3 aiiny, po3Mmip sikoro mepeBuinye 16 wmerabaiit. Jlane

oOMexeHHs 0yJI0 3a/1aHe BpYYHY Ul YHUKHEHHS MepeHaBaHTaXKCHHS MOJIETII.

I Text recognition fonossa  306paxenna  @aiin  IHdopmauis

Oii.. LLlochb He TaK..

Byab nacka, cnpobyiTe we pas

®aiin 3aHaaTo BENUKUIA.. MakcumanbHuii poamip 16 merabanr..

Img Pdf

Pucynox 3.13 — Pe3ynbratu po3mnizHaBaHHs (aiiity 3 po3MipoM, 10 MEPEBUIILYE JTIMIT

Ha pucynky 3.14 mnpencraBiieHO BHBIJI TOMWJIKH TMPU COPoOO1 BIIAKPUTTI

CTOPIHKH, SIKOT HEMAa€ Ha CaMTI.

Looks Like You're Lost

The page you are looking for not available

Go to Home

Pucynok 3.14 — Pe3ynbTratu BiIKpUTTS HEICHYIOUOI CTOPIHKH CalTy
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3.2.3 TectyBaHHSl HaBaHTa)XXEHHS CUCTEMHU

3aKIIOYHUM TECTyBaHHA OyJe HaBaHTAKCHHS CHUCTEMH, 100 OIIIHUTH
MiHIMQJIbHI HEOOXiqHI TEXHIYHI BUMOTH Ta MaKCHUMAaJIbHY MPOITYCKHY CHOCIOHICTH
IPOrpaMHOTO MOAYJO. [[Jsl IbOTO BUKOpHUCTAEMO BOYIOBaHI CHCTEMH MOHITOPUHTY
BUKOPHUCTAHHS MPOLIECOPY Ta IaM’sITI KOMIT I0Tepa.

TectyBanHs OyJio MPOBENEHO HAa KOMIT IOTEPI 3 TAKUMHU XapaKTEPUCTHUKAMHU
KOMIIOHEHTIB:

— uporiecop (intel 17, 4 siapa, yactora 2.6 GHz);

- orepaTuBHa mam'sathb (1610, 2133 MHz);

— Bigeokapra (Intel HD Graphics 530, 1.51r6).

Tabnuus 3.4 Pe3ynbratu TeCTyBaHHS HABAaHTAXKEHHSI CHCTEMH Ha JIOKAJbHINA MalluH1

3aBaHTaKCHHS
Bukopucrana mam'stb
poIecopy
3o00pakeHHs 10,4 % 3,0410
@aiin pdf 43,0 % 3,01T0
BiakpuTTs MOXIHUBOCTI
. . 57,8 % 3,01T0
KOMIIOBaHHS y (aiii

3a3HaunMo, 1110 HABaHTAXXEHHS CUCTEMU HJle KOPOTKOYACHO, a caMe BiJ 3-X 10
45-Tu CEeKYH]I, 1 3aJIeKUTh Bl OaratboxX BIUIMBAIOUMX (DaKTOPIB, BiA SKOCTI (ailiny 10
KUJIBKOCT1 TEKCTY Ha HbOMY.

Buxonsum 3 XapakTepUCTUK JIOKAJIbHOI MAIIMHU Ta Pe3yJIbTaTiB TECTyBaHHS,
chopMyeEMO pPEKOMEHJIaIlll MIHIMAJbHUX JOMYCTUMHUX TEXHIYHUX TMOKA3HUKIB MJIS
PO3TOpTaHHs AAHOTO MPOEKTY Ha CepBepi:

— niporieccop 4 siapa 3 yactotoro 2.5 GHz ta ¢yHkIti€ro 6araTo moTOYHOCTI,

— orepaTHBHA MMaM'sITh § Tirabamr.
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Takuii cepBep MoOxe OOpOOIATH Big OAHOTO 1O JECATH KOPHCTYBadiB
OJIHOYACHO. J[J1s1 301IbIIIEHHSI K1IJIBKOCTI F03€p1B HEOOX1HO MOKPAIyBaTH MOYKIUBOCTI

IPOILIECOPY, a came KUIBKICTh siip ab0 301IbIIyBaTH iX 4acToTy.

3.2 IHCcTpyKTUBHUI MaTepiall KOpUCTyBaya JJisi pOOOTH 3 MPOTPAMHUM MOIYJIEM

pO3Mi3HABaHHS TECTY

Ha Bcix cTOpiHKax CalTy IPUCYTHE TOJIOBHE MEHIO 3 IKOTO MOKHA MEPEUTH 0
Oyab-sIKO1 CTOPIHKH, @ TAKOXK BKJIaJKa «AHIJIIICbKa JIsl 3MIHU MOBU CalTy Ha
aHTJIICHKY.

[Tepioro 1 0CHOBHOIO € BKJIajiKa «I 0JI0BHAY, BI3yaJbHUM BUTJISI SIKOT
IpeJCTaBICHO Ha pUCYHKY 3.15. Ha Hiil onucaHo OCHOBHE IPU3HAUEHHS CailTy Ta

JNOCTYIHUN (DYHKIIIOHAI.

&) Po3nisHaBaHHs TEKCTY [T 3o6paxenns ®aiin  Indopmauia

Po3nisHaBaHHSA TEKCTY 3
KapTUHKKU uYn panny

3a 10NOMOr0I0 AGHOrO CEPBICY MOXHA NErko i MPOCTO oUMdpPYBaTM TEKCT 3
KapTHKY 4M aiiny, a TaKOX 3aBaHXaTUXW OTPUMAHWI pesynbTat y
3pyuHOMy N5 KopucTyBada surnsl. LLL6 noaTy nepeitaink Ha Bknazky
“IMG" a6o "PDF", ab0 Ha BiANOBIfHI KHONKY 31H3Y, B 3aNeXHOCTI B
HeobxinHoi Al

HasgHi moxxnuBocTi

% Posni3HaBaHHA 3 2 PosnizHaBaHHs 3 pdf ® P036n0oKyBaHHs
KapTUHKN

Lle MexaniyHe a60 enexTPOHHe nepeseneHHs

MOX/IMBOCTi KOMilOBaHHS
TekcTy B daini
Lle Mexani iisM nepesenemHs
b

Pucynox 3.15 — Jlu3aiin roJIOBHOT CTOPIHKH CAlTy YKPaiHCHKOIO MOBOIO
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Koxna cropinka peanmizoBaHa Ha JBOX MoBax. (g 3MiHM MOBU TOTPiOHO
IpOoCTO 00paTH MyHKT MEHI0 «AHTIINCHKI», 3HAXOISMYMCh Ha YKpaiHCHKii Bepcii
caiity, abo xx «UKrainiany, skiio anrmiiickka Bepcis cTopinku. [Ipukian BUBeAeHHS

cailTy aHrIiiChKOI0 MOBOIO HAaBEJICHO HA pUCYHKY 3.16.

& Text recognition m IMG  PDF  About

Recognize text from a
picture or file

With this service you can easily and simply digitize the text from a picture or
file, as well as download the result in a user-friendly form. To start, switch to
the "IMG" or "PDF" tab, or to the corresponding zinza buttons, depending on
the required action.

Available opportunities

= Recognition from the 2 Recognition from pdf file ¢ Unlock the ability to copy
picture This is the mechanical or electronic translation of text to afile

files or printed text into a sequence of codes used
for presentation in a text editor. Recognition is
widely used to convert documents and files into
electronic form

text editor. Recognition is widely used to convert
photos into electronic form More information

This is the mechanical or electronic translation of This is a mechanism for converting files that are

images of handwritten, typewritten or printed text
into a sequence of codes used for presentation in a

physically prohibited from copying text to the same
file, but with a copy function.

© 2022 TemaSer, Inc

Pucynok 3.16 — Jlu3aitH roioBHOT CTOPIHKH CalTy aHTIIHCHKOIO MOBOIO

OCHOBHUMU BKJIaJKaMH JJi poOoTH 3 (hailylaMu Ta po3Mi3HABAHHSI TaHUX 3
HUX € BKJIAJKHU «300paxeHHs» Ta « Dantim.

Ha Bxmanmi «300paskeHHs», TPEACTaBICHOI HAa pUCYHKY 3.17, KopucTyBauy
MO€ BUKOHATH MOXJIMBUM (PYHKIIOHAJ JJIsl pO3M13HABAHHS TEKCTY, BUKOHABIIIH
HACTYITHI KPOKHU:

Kpok 1. [IpounTaTy IHCTPYKIIIIO 3/11Ba B1J] 3aBAHTAKEHHS (ailny
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Kpok 2. Hatucnytu xnonky «Bubpartu ¢daiim» (MoBa HanmucaHHs TEKCTY
KHOIIKHY 3aJICKHUTh BiJl 00paHOi MOBH Opay3epy)

Kpok 3. SIxmio ¢aiin OyB HElo1aBHO BUKOPUCTAaHUI BHOEPIThH HOTO 3
IPEJICTaBICHUX, Ta IepeiIiTh 10 Kpoky 6, y iHIIIOMY pa3i HATHCHITH KHOIIKY
«ITokazaTu Bci danam»

Kpok 4. Ha BuBenenomMy BikHiI oOpaTi HeoOXiaHMH ¢aitn, popmarty
«.JPeg», «.Jpg», «.pnNg», s po3MiZHABaHHS TEKCTY HA HHOMY

Kpok 5. HatucHyTH cipaBa 3HU3Y KHOIIKY «Binkputm»

Kpok 6. [lepeBipTe un npaBUiIbHO OYB 00paHuid (hails1, meperassHyBIIN

Ha3By (ailiry cripaBa Bij KHONKU «Bubpatu daitmy

Kpok 7. OOGepiTh MOBY sIKa MpeACTaBiieHa B (aiiii (MokHa oOpaTu Jaule
OJIHYy MOBY)
Kpok 8. HatucHith kHOTIKY «PO3mi3HaThY, sIKa 3HAXOAUTHCS M1 BUOOPOM

MOBH pPO3Mi3HABAHHS

Kpok 9. 3auekaiiTe neaKui yac, MOKU CUCTEMa MPOBEE PO3Ii3HABAHHS

Kpok 10.  Ha HoBI#l BKi1alli, sika aBTOMaTUYHO BIJIKPUETHCS, BU MOXKETE
no0aunTH BXigHE 300paXKE€HHs 3 PO3MI3HAHUM Ha HbOMY TEKCTOM, Ta IPOKPYTUBLIN
CTOPIHKY BHHM3, MOXETE CKOIIOBAaTH OTPUMAHUH pe3yibTaT, HATUCHYBLIN KHOIIKY
«Copy».

Kpok 11.  Sxmuro moTpibHO po3mizHaTH IHIIKHN (aii, HATUCHITH KHOTIKY
«IToBepHYTHCH Ha3a», sIKa PO3TAILIOBaHA B KIHI[I CTOPIHKU MOCEPEAUHI, Ta
nepeitaits 10 Kpoky 2. B inmomy Bunanky nepeiaite 10 Kpoky 12.

Kpoxk 12.  Kinens

HactynHorw € Bkianka «®aim», BUTTIS IKOT HaBEJEHO HAa pUCYHKY 3.18, Ha
K1l KOPUCTYBau Ma€ B2 MOKJIMBUX (DYHKIIOHAIIH, a CaMe:

— po3mizHatu TekcT 3 pdf daiiny;

- BIIKPUTH MOXKJIMBICTh peJaryBaHHs (KOIMiIOBaHHS) TEKCTYy B JJOKYMEHTI,

SKIO0 BOHA OyJia 3aKpuTa.
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.
Po3nisHaBaHHS TEKCTY Ca
3 KapTUHKHU B ko o it
[ns no4atky, 3aBaHTaxTe daiin, 3 }
poswwmpeHHsM "jpeg", ".jpg", ".png", y Enoheh
BignoBigHOMY BikHi cnpasa, fani o6epits MoBy

34YUTYBaHHA Ta HAaTUCHICTb "Po3nisHaTi".
HacTynH1UM KpokoM, cucTeMa noyHe

PpO3ni3HaBaHH$, LLLO MOXe 3alHATU AesKuUi Yac..

Pucynok 3.17 — Jluzaiin cTOpiHKU «300pa>KeHHSD)

[1[o6 ommppyBatn Tekct 3 daitny pdf kopucTyBady HEOOXiTHO BHKOHATH
HACTYIMHI KPOKHU:

Kpok 1. [IpounTaty IHCTPYKIIIO 311Ba B1J] 3aBAHTAKEHHS (ailiny

Kpok 2. Hatucuytn xHonky «Bubpartu aitn» (MoBa HanmMcaHHs TEKCTY
KHOIIKY 3aJIC)KHUTD BiJl 00paHOi MOBH Opay3epy)

Kpok 3. Sxio ¢aitn OyB HEMIOJaBHO BUKOPUCTAaHUIN BUOEPITH HOTO 3
MPEACTABICHUX, Ta neperIiTh 10 Kpoky 6, y 1HIIOMY pa3i HATUCHITh KHOIIKY

«IToka3zatu Bci Qaitinm»

Kpok 4. Ha BuBeneHoMy BikHI 0OpaT HeoOXimuuit daiin dpopmary «.pdf»
Kpok 5. HatucHyTu cipaBa 3HM3Y KHOIKY «Binkputm»
Kpok 6. [TepeBipTe un nmpaBuibHO OYB 00paHuii (haiis1, meperITHyBIIH

Ha3By (ailiry cripaBa Bij kHOTKU «Bubpatu ¢aitmy

Kpok 7. OOGepiTh MOBY sIKa TIpeCcTaBiieHa B ¢aiii (MokHa oOpaTu Jule
OJIHYy MOBY)
Kpok 8. HatucHith kHOTIKY «P03Mmi3HaTHY, sIKa 3HaAXOAUTHCS 1111 BHOOPOM

MOBH pOSHiSHaBaHHH
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Kpok 9. 3auekaiiTe AEAKUI yac, MOKU CUCTEMa MPOBEIEe PO3Mi3HABAaHHS

Kpok 10.  Ha HoBIii Bkiaili, ika aBTOMaTUYHO BIJIKPUETHCS, KOPUCTYBAY
1m06aunTh OIUGPOBAHUIN TEKCT Ta MATUME MOKIIUBICTh CKOTIIOBATH HOTO,
HATUCHYBIIU KHOTIKY «COpYy».

Kpok 11.  Skmio noTpiOGHO po3Mi3HATH IHIIUK (aiijl, HATUCHITh KHOIIKY
«IToBepHyTHCH Ha3aD», sIKa PO3TAIIOBaHA B KiHIIl CTOPIHKH MMOCEPEAHI, Ta
nepeinite 10 Kpoky 2. B iHmomMy Bumaaky nepeiaits 10 Kpoky 12.

Kpok 12.  Kineup

111006 BIAKPUTH MOKIIMBICTh peAaryBaHHs (ailily KOpUCcTyBady HEOOX1JHO:

Kpok 1. [IpounTaTy IHCTPYKILiIO 311Ba BiJ] 3aBaHTAXKECHHS (ailiny

Kpok 2. HatucuyTtn kxHonky «Bubparu daitin» (MoBa HanmMCaHHS TEKCTY
KHOIIKHY 3aJICKHUTH BiJl 00paHOi MOBH Opay3epy)

Kpok 3. Sxio ¢aitn OyB HEMIOJaBHO BUKOPUCTaHUIN BUOEPITH HOTO 3
MPEACTABICHUX, Ta NeperIiTh 10 Kpoky 6, y 1HIIOMY pa3i HATUCHITh KHOIIKY

«IToka3zartu Bci Qaitinm»

Kpox 4. Ha BuBeneHoMy BikHI 00paTH HeoOXinHU (aitn hopmaty «.pdf»
Kpok 5. HatucHyTH cipaBa 3HM3y KHOIKY «Biakputm»
Kpok 6. [TepeBipTe un npaBuibHO OYB 00paHuii (haiis1, meperIsTHyBIIH

Ha3By (paility cnipasa BiJ KHONKU «Bubpatu Qaitm»

Kpok 7. OO6epiTh MOBY siKa TpejcTaBiieHa B (aiini (B gaHiit Bepcii
JOCTYITHA JIMIIIC aHTJIIChKa MOBA)

Kpox 8. HatucHiTh KHOTIKY «3aBaHTaKUTHY, KA 3HAXOIUTHCS i
BUOOPOM MOBH PO3TMi3HABAHHS

Kpok 9. 3auekaiiTe nesaKUi yac, MOKU CUCTeMa MPOBEE oneparii

Kpoxk 10.  Ilicns 3aBepuiennst 00pooku (aity, Oyme po3mnodare
aBTOMATHUYHE 3aBaHTaKEHHS (DIHAIBHOTO BapiaHTy Ha KOMIT IOTE€p KOPHCTyBayda

Kpok 11.  Kineup



R Po3nisHaBaHHs TeKCTy fonoswa  3oSpaerta Indopmauin

Po3nisHaBaHHS TEKCTY
3 ¢amny PDF

[ns novaTtky, 3aBaHTaxTe daiin, 3
PO3LLMpeHHaM ".pdf" Ta KinbKiCTIO CTOPIHOK He English

Ginblwe 3-x, y BianosigHoMy BikHi cnpasa, fani

0 P
06epiTb MOBY 34MTYBaHHS Ta HATUCHICTL
"PosnisHatu". HacTynHuM Kpokom, cuctema

NG4HE PO3Ni3HaBaHHs, O MOXE 3aRHATA
3HaYHUIA NPOMIXKOK Yacy..

BuiGRaTh Gaiin | Gain He BGpaH

Po36nokyBaHHS
¢yHKLUIi KoniloBaHHSA
TekcTy B PDF TR st toms

[na noyaTky, 3aBaHTaxre daiin, 3
po3impenHamM ".pdf" Ta KinbKicTio CTOPIHOK He
Binblwe 3-x, y BignosigHomy BikHi cnpaga, gani
06epiTb MOBY 34MTYBaHHS Ta HATUCHICTL
"3aBaHTaxuTh". HaCTynHMM KPOKOM, cHUCTeMa
no4He 06POBKY, LI MOXKE 3aHHATM 3HAUHUA
NPOMIXOK Yacy..

English

© 2022 TemaSer, Inc

Pucynok 3.18 — Jluzaiin cropinku «Daitm»

3akiouHoI0 € cTopiHka «IHdopmartisy, Ha K1l TpUCyTHS 1H(QOpMaIis PO

METy Ta po3poOHUKa caiTy. BizyabHMii BUTTIS HaBEJEHO Ha pUCYHKY 3.19.

X Posniawasain Texcry

o
o

Po3pobHuK

NaHwii Be6 cepsic Bys CTBOPEHWIA y BUrNsai HaB4anbHOI po6o40i cuctemu, WwWob nokasatu
MO>/MBOCTi PO3POBNEHOr0 NPOrPaMHOTO KOAY.
BuvikoHas cTyaeHT 4-ro kypcy rpynu AR-41
Cipuit Aprem OnekcaHapoBUY

© 2022 TemaSer, inc

Pucynoxk 3.19 — Jluzaiin cropinku «IHpopmartis»
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BucHOBOK TpeTiit po3ain

OTxe, B pe3ynbTaTi BUKOHAHHS TPETHOTO PO3IUTY IUIJIOMHOI poOOTH OyIo
OMKCaHO, TPOBEACHO Ta IMPOAHATI30BAaHO TECTyBaHHS KIHIIEBOTO MPOTPaMHOIO
MPOIYKTY. 3A1MCHEHO TECTYBaHHS HA MOMMWJIKH Ta MIPEICTABICHO PEAKI[iI0 CUCTEMH Ha
HUX.

[TokazaHo BHTJIAI BCIX CTOPIHOK CAMTy, ONMCAHO iX (hYHKITIOHAT Ta
MO>KJIMBOCTI. Hanmcano NoKpOKOBHil IHCTPYKTHBHUI MaTepiall KOPUCTYBaya JIs

pob6oTH 3 MOayJIeM OlU(PpyBaHHS JaHUX.
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BMCHOBOK

VY pe3yabpTari BAKOHAHHA JUIIOMHOI po00TH OYJI0 po3po0OIeHO MPOorpaMHUA
MOJIyJIb 3 PO3MI3HABAHHSA TEKCTY ISl OHJIAMH CEpPBICY.

Byno npoBeaeHo aHAMITHYHUHN OTJISAT JUTIIIOMHOT poOoTH. [IpoananizoBaHo
METOJIU IOCSITHEHHS L1J1, ICHYIOY1 PIllICHHS Ta BU3HAYE€HO OCHOBHI BUMOTH JI0
cepBicy. BuznaueHo (yHKIIIOHATBHI Ta HEQYHKIIIOHAIBHI BUMOTH JI0 3aCTOCYHKY.
Po3po0sieHo apxiTeKTypy MOAYJII0, KOMIIOHEHTHY apXITEKTypy, nodygosaHo UML
JlarpaMu Ta JlarpaMy JisSIbHOCTI cUCcTeMH. Po3p0o0iieHo KiHIEBUI 3aCTOCYHOK Ha
moBi Python ta dpeiimBopky Flask, a Takosx onucaHo iIHCTpYKTHBHY JTOKYMEHTAIIIFO
JUTS KOPUCTyBaya.

OTxe, TaHUW 3aCTOCYHOK MOKHA OyJi€ B MOJAIBIIIOMY BUKOPUCTOBYBATH JIJIs
po3mi3HaBaHHs onU(POBAHOTO TeKCTY 3 (hoTo um daitniB popmary pdf. dynkitionan
3aCTOCYHKY J103BOJISIE KOPUCTYBauy 3aBaHTaKyBaTH CBOi (paiiiu, HE0OX1IHI JJIst
BUJIOOYTKY TEKCTY 3 HUX, Ta HA BUXO/1 OTPUMYBATH JIOCUTh TOUYHO PO3Mi3HAHUN
TEKCT.

Po3po06enuii 3aCTOCYHOK MOKHA TTOKPAITUTHA METOJIOM 301JIbIIICHHS
(GbyHKITIOHATY MPOTPaMH, ONITHMI3aIlii KOy Ta 3aCTOCYBaHHI 1 TOEIHAH] 3 1HIITMMHU
010;1i0TeKaMH, 1110 TPU3BEJIE 10 MPUIIBUIIIICHHIO POOOTH JOATKY.

TouHicTh po3Mi3HABAHHS 3HAXOAUTHCS JICUI0 HIKYE KOMEPIIIHHOTO PiBHS,
yepes BIACYTHICTh y cucTeMi nepeBipku opdorpadii. Pozpobaenuii Moyns 0yio
PO3MIILIEHO Ha BIAKpUTIHM tuiatdopmi. [lepeBaramu € 10CTaTHS THYUYKICTh Ta
3pYYHICTH, @ TAKOK MOKE OyTH 3aCTOCOBAHHH Yy TTOAATBIIOMY ISl BUKOPUCTAHHS

OaraTbMa KOpUCTyBayaMu MEPEXi IHTEPHET.
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CIIMCOK BUKOPUCTAHOI JIITEPATYPU

1.  I'mnOunne HaB4yanHs Ha ocHOBI OCR [Enexrtponnmii pecypc] / Pexum
nocrtymy: https://nanonets.com/blog/deep-learning-ocr/

2. [ToOymoBa onTHYHOTO PoO3Mi3HABaHHs CUMBOJIIB [EnekTponnwuii pecypc] /
Pexxum moctymy: https://www.analyticsvidhya.com/blog/2020/05/build-your-own-
ocr-google-tesseract-opencv/

3. Manolis Delakis, Christophe Garcia / Text detection with convolutional
neural networks / 2008.

4.  Tao Wang, David J. Wu, Adam Coates, Andrew Y. Ng / End-to-End Text
Recognition with Convolutional Neural Networks / 2012

5. Aurélien Géron / Hands-On Machine Learning with Scikit-Learn and
TensorFlow: Concepts, Tools, and Techniques to Build Intelligent / 2017.

6. Hackpi3zne po3iizHaBaHHS TEKCTY 3a JOMIOMOTOI0 3TOPTKOBUX HEMPOHHUX
MEPEK [EnexTponHwmii pecypc] / Pexum JOCTYTY:
https://www.analyticsvidhya.com/blog/2020/05/build-your-own-ocr-google-tesseract-
opencv/

7. Siyang Qin, Alessandro Bissacco, Michalis Raptis, Yasuhisa Fujii, Ying
Xiao / Towards Unconstrained End-to-End Text Spotting / 2019.

8.  William S. Vincent / Django for Beginners: Build Websites with Python
and Django / 2018.

Q. Miguel Grinberg / Flask Web Development: Developing Web
Applications with Python / 2018.

10. StarUML. Iloci6nuk xopuctyBaua [Enexktponuii pecypc| / Pexum
noctymy: http://staruml.sourceforge.net/docs/user-guide(ru)/user-guide.pdf

11. What is Python? Executive Summary [Enektponnuii pecypc] / Pexxum
noctytmy: https://www.python.org/doc/essays/blurb/

12.  Python Introduction [Enexkrponnuii pecypc] / Pexum mocrymy:

https://www.w3schools.com/python/python_intro.asp
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13.  Odiniiamii caiit npoxykty PyCharm [Enexrponnuii pecypc] / Pexum
nocrymy: https://www.jetbrains.com/ru-ru/pycharm/

14. David DuRocher / HTML and CSS QuickStart Guide / 2021.

15. Jacob Lett / Bootstrap 4 Quick Start: A Beginner's Guide to Building
Responsive Layouts with Bootstrap 4 / 2018.

16.  Dr. Adrian Rosebrock / OCR with OpenCV, Tesseract, and Python / 2022.

17.  Dr. Adrian Rosebrock / Facial landmarks with dlib, OpenCV, and Python
[ EnexkTpoHHMI pecypc] / Pexum JIOCTYILY:
https://www.pyimagesearch.com/2017/04/03/facial-landmarks-dlib-opencv-python/

18. Jokymenraitis OCRmyPDF [Enektponnuii pecypc] / Pexum moctymy:
https://ocrmypdf.readthedocs.io/en/latest/

19. Pdf2image Python mokpoxoBuii orisi Ta 3anpoBauKeHHs [EnekTpoHHuin
pecype] / Pexum moctymy: https://www.datasciencelearner.com/pdf2image-python-
implementation-overview/

20. Odinirinuit caiit mpoaykty Heroku: Cloud Application Platform
[Entekrponnuii pecypc] / Pexxum moctymy: https://www.heroku.com

21. Evaluate OCR Output Quality with Character Error Rate (CER) and Word
Error Rate (WER) / Pexxum moctymy: https://towardsdatascience.com/evaluating-ocr-
output-quality-with-character-error-rate-cer-and-word-error-rate-wer-
853175297510#:~:text=G00d%200CR%20accuracy%3A%20CER%201,(i.e.%20bel
ow%2090%25%20accurate)

22. JIWER: Similarity measures for automatic speech recognition evaluation

| Pexxum noctymy: https://pypi.org/project/jiwer/
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JOIATKU
Honmatox A

Jlictunr Accuracy_Test
import jiwer
from jiwer import wer, cer
# ENG 600 dpi
ground_truth = ["Extended kindness trifling remember he confined outlived if. Assistance sentiments yet unpleasing say.
Open they an busy they my such high. An active dinner wishes at unable hardly no talked on. Immediate him her resolving
his favourite. Wished denote abroad at branch at.",
"Wrote water woman of heart it total other. By in entirely securing suitable graceful at families improved. Zealously few
furniture repulsive was agreeable consisted difficult. Collected breakfast estimable questions in to favourite it. Known he
place worth words it as to. Spoke now noise off smart her ready."”
"Ye on properly handsome returned throwing am no whatever. In without wishing he of picture no exposed talking
minutes. Curiosity continual belonging offending so explained it exquisite. Do remember to followed yourself material
mr recurred carriage. High drew west we no or at john. About or given on witty event. Or sociable up material bachelor
bringing landlord confined. Busy so many in hung easy find well up. So of exquisite my an explained remainder.
Dashwood denoting securing be on perceive my laughing so.",
"Him rendered may attended concerns jennings reserved now. Sympathize did now preference unpleasing mrs few. Mrs
for hour game room want are fond dare. For detract charmed add talking age. Shy resolution instrument unreserved man
few. She did open find pain some out. If we landlord stanhill mr whatever pleasure supplied concerns so. Exquisite by it
admitting cordially september newspaper an. Acceptance middletons am it favourable. It it oh happen lovers afraid.",
"Supplied directly pleasant we ignorant ecstatic of jointure so if. These spoke house of we. Ask put yet excuse person see
change. Do inhabiting no stimulated unpleasing of admiration he. Enquire explain another he in brandon enjoyed be
service. Given mrs she first china. Table party no or trees an while it since. On oh celebrated at be announcing dissimilar
insipidity. Ham marked engage oppose cousin ask add yet.",
"So delightful up dissimilar by unreserved it connection frequently. Do an high room so in paid. Up on cousin ye dinner
should in. Sex stood tried walls manor truth shy and three his. Their to years so child truth. Honoured peculiar families
sensible up likewise by on in.",
"Is at purse tried jokes china ready decay an. Small its shy way had woody downs power. To denoting admitted speaking
learning my exercise so in. Procured shutters mr it feelings. To or three offer house begin taken am at. As dissuade
cheerful overcame so of friendly he indulged unpacked. Alteration connection to so as collecting me. Difficult in delivered
extensive at direction allowance."]
hypothesis = ["Extended kindness trifling remember he confined outlived if, Assistance sentiments yet unpleasing say.
Open they an busy they my such high. An active dinner wishes at unable hardly no talked on. Immediate him her resolving
his favourite. Wished denote abroad at branch at",
"Wrote water woman of heart it total other. By in entirely securing suitable graceful at families improved. Zealously few
funiture repulsive was agreeable consisted difficult. Collected breakfast estimable questions in to favourite it. Known he
place worth words it as to. Spoke now noise off smart her ready."
"Ye on properly handsome returned throwing am no whatever. In without wishing he of picture no exposed talking

minutes. Curiosity continual belonging offending so explained it exquisite, Do remember to followed yourself material
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mr recurred carriage. High drew west we no or at john. About or given on witty event. Or sociable up material bachelor
bringing landlord confined. Busy so many in hung easy find well up. So of exquisite my an explained remainder.
Dashwood denoting securing be on perceive my laughing so.",

"Him rendered may attended concerns jennings reserved now. Sympathize did now preference unpleasing mrs few. Mrs
for hour game room want are fond dare. For detract charmed add talking age. Shy resolution instrument unreserved man
few. She did open find pain some out. If we landlord stanhill mr whatever pleasure supplied concerns so. Exquisite by it
admitting cordially september newspaper an. Acceptance middletons am it favourable, It it oh happen lovers affraid.”,
"Supplied directly pleasant we ignorant ecstatic of jointure so if. These spoke house of we, Ask put yet excuse person see
change, Do inhabiting no stimulated unpleasing of admiration he. Enquire explain another he in brandon enjoyed be
service. Given mrs she first china. Table party n0 or trees an while it since. On oh celebrated at be announcing dissimilar
insipidity. Ham marked engage oppose cousin ask add yet.",

"So delightful up dissimilar by unreserved it connection frequently. Do an high room so in paid. Up on cousin ye dinner
should in. Sex stood tried walls manor truth shy and three his, Their to years so child truth. Honoured peculiar famnilies
sensible up likewise by on in.",

"Is at purse tried jokes china ready decay an. Small its shy way had woody downs power, To denoting admitted speaking
leamming my exercise so in. Procured shutters mr it feelings. To or three offer house begin taken am at, As dissuade
cheerful overcame so of friendly he indulged unpacked. Alteration connection to so as collecting me. Difficult in delivered
extensive at direction allowance."]

WER_error = wer(ground_truth, hypothesis)

print("WER ERROR =", round(WER_error,3))

print("ACCURACY =", round(1-WER_error,3)*100,"%")

CER_error = cer(ground_truth, hypothesis)

print("\nCER ERROR =", round(CER_error,3))

print("ACCURACY =", round(1-CER_error,3)*100,"%")

# UKR 600 dpi

ground_truth = ["CmiBaii apomarom mypxuyB Kpusagi TiinHor0 JIyKk maii Tiit. Brixy Kotopa minanM. OcmiByBaB cTymaemnt
36epiranss kuHyBcs. I1oB3 Hei 3 i mIKOIy TIEKII0 KUK BONB TIekio BY aie. Hero crmiBaro J{nst mosa Byxa oHu. . . IM XT0
3 Ase Ce Ixne nexsto. Ilpurnidysano nopdipaM BUCBITINTH HPUPOIM CyM'ATTS. 3aX01 paHU GeHKeT.",

", Jliit taemaux Bam 6e3071us sik Iy most Pocist rpixis. . JIoBro sxwurie Biune BHO4i cTaTh. 3atstux 1i Jluure im 0 sp Crac
rpiM. Beecunmpamii criyctunmcess [IETEPBYPI'E 6Ges33akonp Bam cem Illym ITom'skmryemocst HamMm Bik MHIOCTHBHM.
HapokeHUM KasATTs 3anoBifam MyduTHics TpemTina. i na sp Tu B Te. Ta Es ITo Tu im Heto. Bys axym mot Jlon nan Oue
po3ymi ozp.",

"Haropoau BiH >aiicTb 3 niecioBa He BaraBcst Mu He TprxoByBaB. [I0BCTaHHS IPOBOJMTH OETHYE 3BAITMMOCS TBOPIHHSL.
Jecw naB Ilokpue Bys criokiiiHo oko po3ymy Myxatics Cax ynas niBHumi Yonosik. Uta TaM po3mmpeHHs HeKia MeKio
Hez0araeHHo ytucHene mig YIIOBAIOUIEMY Bces mpomenuctor. Cpitiocti comomommiB 3a HA cMHpeHHICTIO
nepemkoa Ax Ilo. Posmycroro myapyro meHe 3macepayio kaiimanu Ta Ilmiaarecs [lo comxHyThes. 3pyilHyBaB ii
M IKOTIIEH] SIp 11 Ane CIIOKYycH TIparHeHHs 3a A3 Yk 3a. 3emuu Miii Tyn 3itxanss Tak nmepct 3Hae pa3 3axif nHa. Bke mo
Ta Jlo.",

". Ilepemoram Benuuis napoctkax. byii nariganx I'onoxHa GeHTEXUTE TOBITPs ¢iM T™Ma HiT rip nositpi 310. Jlix Bug Hi

Moe Xto Urts ne. Yn mymri [Tutu xBan napemHo 1i cripas. .",



61

"obpoty iny Ymynpsiics bes HenaBucti 3aremHutocs TepminasaM Haxii JaB uni A6o tom. 3axmmkaio Brycun Jlro6oB
noni rpuMiB Box Cxonuin 31e siBu [l vei Tum. [lepyH cide Tonmuts ypasi. XTo. . [IoBcroxy ciyxae Tpynamu 3aTHHYJI0
nammana. xto. . [i Bae Comi 3a. b Hi B IpOMEHHCTOMY TH OCHiBYyBaTH 60KEBIILHIMHE 3 Ha aJle 0 JOCTaTKy MPHCTOHHO.",
"Benker Xto Tam Bcs crmiBato. xT0. Y He3no6Huii cran Im 36epiraua He I o6panuii o Bix mimnu Boraennoro. Bin 3a
aburycs 3'sBisuti To uye HA uu 1o6HOMy ['HycHi. [TokonTs Psartye kictkamu Bin I otpyra magynmm Boxe 3anumuscst Y
Mu ct [ToniOuwmii. Tomy wan Bee 1e mif."]

hypothesis = ["CmniBait apomarom mypxHyB Kpassasi Tiinnoro Jlyk aaii tiit. Brixy Kotopa nminaum, OcmiByBaB cTymaen
36epiranns kunyBcs. [Toss Hei 3 1i K0Ty MeKJI0 KHIH BOIb MekJIo BII aie. Hero cmisato J{yist mo3a Byxa onm. .. Im XT0 3
Ane Ce Ixne nexno. Ilpurnidysano nopdipam BUCBITINTH MPUPOaH CyM'STTs. 3axofii panu GeHker.",

"- JTiit TaeMEnx Bam G6e30mus sk 'y most Pocist rpixis. . [JoBra xkirmie Biune BHOdi cTati. 3atarux [i Jlume im go sp Cnac
rpiM. Beecunpanuit! cryctummcss [IETEPBYPIE Ge3szakons Bam cem Illym Ilom'sknryemocss Ham Bix MIDIocTHBHM.
HapokeHuM KasTTs 3amoBinsaM MyuuTHCs TpeMTiia. Ii Ha sip T B Te, Ta BSIlo Tu im Hero. Bys aym mot Jlon gan Oxe
po3ymi ozp.",

"Haropopar BiH »aiicTb 3 aiecioBa He Barascsi M He TprxoByBaB. [I0BCTaHHsI IPOBOJMTH OETHYE 3BATMMOCS TBOPIHHSL.
Heco nae ITokpue ByB criokiitHo 0ko po3ymy Myskaiics Caj ynas miBauini Yonosik. Uts TaM po3uiupeHHs meKkia neKio
He30arHeHHO ymicHeHe mmix YIIOBAIOIIEMY Bes mpomenucroro. Ceitnmocti comomomiB 3a HA cMmmpeHHICTIO
nepemkon Ax Ilo. Posmycroto mynpyro mene 3macepayro kaiimanu Ta I[lmiaarecs [lo comxuyThes. 3pyitHyBaB ii
nigxomeni sp Ii Ate ciokycu nparsenns 3a A3 Yk 3a. 3emun Miit Tyn 3itxanus Tak nepct 3Hae pas 3axin a#a. Bxke mo
Ta [lo.",

"- Tlepemoram Benuuist mapoctkax. Byit narigaux ['onosHa 6eHTeXKUTH MOBITPS CiM. T™MA iT Tip moBitpi 3no. Jlix Bux HI
Moe Xta Yus ne. Uu ayurni [Tutu xBan napemHo ii cripas.”,

"oOpoty iny Ymyapsiics bes HenaBucri 3atemHioch TeprinHsam Hafil [laB uni AGo Toi, 3akiukato Bxycrut JIroboB
Jomi rpuMiB Box Cxonun 3¢ siBu [t Hel TuM. TlepyH cide TonuTs ypaHii, xTo. . [loBciofy ciyxae TpynaMu 3aruHyJio
nammana. xto. . [i Be Comi 3a. b Hi B IpOMEHHCTOMY TH OCHiBYBaTH 60KEBIILHUMHE 3 Ha aJle 0 JOCTaTKy NPHCTOHHO.",
"BerkeT XT1o Tam Bes criBaro. XTo. Y He3M00HMI cTan M 36epiraua He I oOpanwmii Jo Bix minum BoraeHHOI0. Bin 3a
neInycs 3'aBisute To uye HA au mo6HOMy ['HycHi. [TokoHTh Parye kictkamu Bin I otpyTa magymam Bike 3ammmuisacs Y
Mu ct IToxibuwuii. Tomy wan Bee e mif."]

WER_error = wer(ground_truth, hypothesis)

print("WER ERROR =", round(WER_error,3))

print("ACCURACY =", round(1-WER_error,3)*100,"%")

CER_error = cer(ground_truth, hypothesis)

print("\nCER ERROR =", round(CER_error,3))

print("ACCURACY =", round(1-CER_error,3)*100,"%")

# ENG Handwritten 1

ground_truth = "This is an example of handwritten text."

hypothesis = "This is an exa mp€e of handwriften tert,"

WER_error = wer(ground_truth, hypothesis)

print("WER ERROR =", round(WER_error,3))

print("ACCURACY =", round(1-WER_error,3)*100,"%")

CER_error = cer(ground_truth, hypothesis)



print("\nCER ERROR =", round(CER_error,3))
print("ACCURACY =", round(1-CER_error,3)*100,"%")
# UKR Handwritten 1

ground_truth = "Lle npuknaa TecTy HAMMCAHOTO Bif pyKH."
hypothesis = "Jle npacnap Texc HernuceHoro 6a Guku"
WER_error = wer(ground_truth, hypothesis)

print("WER ERROR =", round(WER_error,3))
print("ACCURACY =", round(1-WER_error,3)*100,"%")
CER_error = cer(ground_truth, hypothesis)

print("\nCER ERROR =", round(CER_error,3))
print("ACCURACY =", round(1-CER_error,3)*100,"%")
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Honatok b

Jlictuar ¢yHKIii image_processing
def image_processing(img_lang):
img = cv2.imread(‘static/files/test.png’, cv2.IMREAD_COLOR)
gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
dilated_img = cv2.dilate(gray, np.ones((7, 7), np.uint8))
bg_img = cv2.medianBlur(dilated_img, 21)
diff_img = 255 - cv2.absdiff(gray, bg_img)
norm_img = cv2.normalize(diff_img, None, alpha=0, beta=255,
norm_type=cv2.NORM_MINMAX;, dtype=cv2.CV_8UC1)
# Threshold using Otsu's
img = cv2.threshold(norm_img, 0, 255, cv2. THRESH_OTSU)[1]

config = r'--oem 3 --psm 6'
text="
text = pytesseract.image_to_string(img, config=config, lang=img_lang)
data = pytesseract.image_to_data(img, config=config, lang=img_lang)
for i, el in enumerate(data.splitlines()):
ifi==0:
continue
el = el.split()
try:
X, Y, w, h = int(el[6]), int(el[7]), int(el[8]), int(el[9])
cv2.rectangle(img, (X, y), (w + x, h +y), (0, 0, 255), 1)
cv2.putText(img, el[11], (X, y), cv2.FONT_HERSHEY_COMPLEX, 1, (0, 0, 255), 1)
except IndexError:
continue
cv2.imwrite('static/files/test_complete.png’, img)
os.remove('static/files/test.png’)

return text
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Jlonmatok B

Jlictunr ¢yukiii pdf _processing

def pdf_processing(pdf_lang):
ocrmypdf.ocr("static/files/test.pdf", "static/files/complete_pdf.pdf", skip_text=True)

if pdf_lang =='eng":
with pdfplumber.open('static/files/complete_pdf.pdf') as pdf:
total_pages = len(pdf.pages)
text_pdf ="
for i in range(0, total_pages):
page = pdf.pages[i]
text_pdf_temp = page.extract_text(x_tolerance=2)
text_pdf = text_pdf + \n' + text_pdf _temp
os.remove('static/files/complete_pdf.pdf’)
os.remove(‘static/files/test.pdf’)
return text_pdf
else:

pages = convert_from_path('static/files/complete_pdf.pdf’, 500)
text_pdf="
for page in pages:
page.save('static/files/pdf_img_temp.png', 'PNG")
img = cv2.imread('static/files/pdf_img_temp.png', cv2.IMREAD_COLOR)
gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
dilated_img = cv2.dilate(gray, np.ones((7, 7), np.uint8))
bg_img = cv2.medianBlur(dilated_img, 21)
diff_img = 255 - cv2.absdiff(gray, bg_img)
norm_img = cv2.normalize(diff_img, None, alpha=0, beta=255,
norm_type=cv2.NORM_MINMAX, dtype=cv2.CV_8UC1)
# Threshold using Otsu’s
img = cv2.threshold(norm_img, 0, 255, cv2. THRESH_OTSU)[1]
config = r'--oem 3 --psm 6'
text="
text = pytesseract.image_to_string(img, config=config, lang=pdf_lang)
text_pdf = text_pdf + \n' + text
os.remove(‘static/files/pdf_img_temp.png’)
os.remove('static/files/complete_pdf.pdf’)
os.remove('static/files/test.pdf")
return text_pdf
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Honatok I'

Extended kindness trifling remember he confined outlived if. Assistance
sentiments yet unpleasing say. Open they an busy they my such high. An active
dinner wishes at unable hardly no talked on. Immediate him her resolving his
favourite. Wished denote abroad at branch at.

Wrote water woman of heart it total other. By in entirely securing suitable graceful
at families improved. Zealously few furniture repulsive was agreeable consisted
difficult. Collected breakfast estimable questions in to favourite it. Known he place
worth words it as to. Spoke now noise off smart her ready.

Ye on properly handsome returned throwing am no whatever. In without wishing
he of picture no exposed talking minutes. Curiosity continual belonging offending
so explained it exquisite. Do remember to followed yourself material mr recurred
carriage. High drew west we no or at john. About or given on witty event. Or
sociable up material bachelor bringing landlord confined. Busy so many in hung
easy find well up. So of exquisite my an explained remainder. Dashwood denoting
securing be on perceive my laughing so.

Him rendered may attended concerns jennings reserved now. Sympathize did now
preference unpleasing mrs few. Mrs for hour game room want are fond dare. For
detract charmed add talking age. Shy resolution instrument unreserved man few.
She did open find pain some out. If we landlord stanhill mr whatever pleasure
supplied concerns so. Exquisite by it admitting cordially september newspaper an.
Acceptance middletons am it favourable. It it oh happen lovers afraid.

Supplied directly pleasant we ignorant ecstatic of jointure so if. These spoke house
of we. Ask put yet excuse person see change. Do inhabiting no stimulated
unpleasing of admiration he. Enquire explain another he in brandon enjoyed be
service. Given mrs she first china. Table party no or trees an while it since. On oh
celebrated at be announcing dissimilar insipidity. Ham marked engage oppose
cousin ask add yet.

So delightful up dissimilar by unreserved it connection frequently. Do an high
room so in paid. Up on cousin ye dinner should in. Sex stood tried walls manor
truth shy and three his. Their to years so child truth. Honoured peculiar families
sensible up likewise by on in.

Is at purse tried jokes china ready decay an. Small its shy way had woody downs
power. To denoting admitted speaking learning my exercise so in. Procured
shutters mr it feelings. To or three offer house begin taken am at. As dissuade
cheerful overcame so of friendly he indulged unpacked. Alteration connection to
so as collecting me. Difficult in delivered extensive at direction allowance.



Pucynok I'.1 — Aurniiicekuil Teker 3 mymom 10%

66



67




68

Pucynok I'.2 — Anrmiiicbkuii Tekct 3 mrymom 50%

Cnigail apomaTom ImypxHyYB KpnBagi TaiHHOro JIyk aaii Tiif. BTixy Kotopa
niganM. OcIiByBaB cTymaem 30epiragas KiHyBcA. ITo3 Hel 3 ii KOy NeKI0
KIUTH BOJIb TIEKII0 BN are. Hero criBaro J{nis mo3a ByXa oHimL. . . IM X10 3 Ase Ce
Ixue mexno. IIpurHiTyBato nopdipaM BHCBITIINTI IPHPOII CYM'STTA. 3aX0IH
paHII OeHKeT.

. JIii1 TaeMHIIX Bam Oe3018s Ak 'y Mos Pocid rpixiB. . JIOBro KITi€ BiTHE BHOYI
crati. 3aTaTix i JTmme i 10 sp Crac TpiM. BeecIUb I CIyCTILIICS
IIETEPBVPI'E Ge33akoHs Baml ceM I1Tym IToM'skmryeMocs HaM BiK MIUTOCTHBIM.
HapoKeHIIM KasTTs 3amoBiasaM MyqHTHes TpeMTina. Ii Ha gp i 8 te. Ta Es ITo
T iM Bero. ByB ayMm mroT [{on 1an OHe po3yMi ozp.

Haropo1 BiH alicTs 3 giecrioBa He BaraBcs MII He IPIXoBYBaB. [ToBCTaHHA
MIPOBOIHTE IOEIHY€ 3BaTIIMOCS TBOPiHHA. [lech 1aB ITokpie ByB CIOKIITHO OKO
po3yMy Myxaiics Cax ynas miBHNII YonoBik. Uta TaM po3nmIpeHHs MeKiIa eKIo
He30argeHHO yTicHeHe nia YIIOBAIOIIIEMY Bes npoMeHIcTor. CBITIOCTI
conmozomiB 3a HA cMipeHHiCTIO epemKko AX ITo. PO3IyCTOK MYyIPYIO MeHe
3nacepayro Kaiizaun Ta ILtigaTecs ITo conxayThes. 3pyiiHysas i mixkomeri sp Ii
Aue CIOKYCII IparHeHHs 3a A3 Yk 3a. 3eMHn Miii Tyx 3iTxaHHa Tak nepcT 3Hae
pa3 3axizg 1Ha. Bike mo 1a Jo.

. ITepemoram Bemrdia napoctkax. Byil nariganx I'onoHa OeHTeKHITh MOBITPSA CiM
TMa HiT Tip noBiTpi 310. JIix Bry Hi Moe XT10 Utq me. YU xymmi ITiTn XBan
JapeMHO i1 CIIpaB. .

Hobpoty ixy Ymyxnpsiics Be3 HeHaBHCTi 3aTeMHIOCH TepIiHHEAM Hatii J{aB il
Abo Tom. 3akmIikai BKyciu JT000B 1071 TpiMiB Bo CXommn 31e sSB1 g Hel
THM. ITepyH cide TOIITh ypaHMi. XTO. . ITIOBCIOAY CIyXae TpymaMil 3aTrHYIIO
nammaza. XTo. . Ii Bke Cori 3a. B Hi B IPOMEHIICTOMY TH OCIIBYBATII
O0KEBUIBHIIMII 3 Ha a7e [0 JI0CTAaTKY IPHCTOIHO.

Benker X1o TaM Bes criBaro. XT0. V He3no0Hm cral Im 36epiraga He I odpasii
o Bix minuii BOrHeHHO!0. Bixt 32 IbIrycs 3B/l To 9ye HA 411 1o6HOMY
T'mycHi. IToxouTs Patye Kictkami Bin I oTpyTa nagynnm Buxe 3ammmses Y M
1 IToxiGHmI. ToMy 9az Bce Ie Mill.
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Pucynok I'.4 — Ykpaiucekuii TekcT 3 rymom 50%

Extended kindness trifling remember he confined outlived if. Assistance
sentiments yet unpleasing say. Open they an busy they my such high. An active
dinner wishes at unable hardly no talked on. Immediate him her resolving his
favourite. Wished denote abroad at branch at.

Wrote water woman of heart it total other. By in entirely securing suitable graceful
at families improved. Zealously few furniture repulsive was agreeable consisted
difficult. Collected breakfast estimable questions in to favourite it. Known he place
worth words it as to. Spoke now noise off smart her ready.

Ye on properly handsome returned throwing am no whatever. In without wishing
he of picture no exposed talking minutes. Curiosity continual belonging offending
so explained it exquisite. Do remember to followed yourself material mr recurred
carriage. High drew west we no or at john. About or given on witty event. Or
sociable up material bachelor bringing landlord confined. Busy so many in hung
easy find well up. So of exquisite my an explained remainder. Dashwood denoting
securing be on perceive my laughing so.

Him rendered may attended concerns jennings reserved now. Sympathize did now
preference unpleasing mrs few. Mrs for hour game room want are fond dare. For
detract charmed add talking age. Shy resolution instrument unreserved man few.
She did open find pain some out. If we landlord stanhill mr whatever pleasure
supplied concerns so. Exquisite by it admitting cordially september newspaper an.
Acceptance middletons am it favourable. It it oh happen lovers afraid.

Supplied directly pleasant we ignorant ecstatic of jointure so if. These spoke house
of we. Ask put yet excuse person see change. Do inhabiting no stimulated
unpleasing of admiration he. Enquire explain another he in brandon enjoyed be
service. Given mus she first china. Table party no or trees an while it since. On oh
celebrated at be announcing dissimilar insipidity. Ham marked engage oppose
cousin ask add yet.

So delightful up dissimilar by unreserved it connection frequently. Do an high
room so in paid. Up on cousin ye dinner should in. Sex stood tried walls manor
truth shy and three his. Their to years so child truth. Honoured peculiar families
sensible up likewise by on in.

Is at purse tried jokes china ready decay an. Small its shy way had woody downs
power. To denoting admitted speaking learning my exercise so in. Procured
shutters mr it feelings. To or three offer house begin taken am at. As dissuade
cheerful overcame so of friendly he indulged unpacked. Alteration connection to
so as collecting me. Difficult in delivered extensive at direction allowance.
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Extended kindness trifling remember he confined outlived if. Assistance
sentiments yet unpleasing say. Open they an busy they my such high. An active
dinner wishes at unable hardly no talked on. Immediate him her resolving his
favourite. Wished denote abroad at branch at.

Wrote water woman of heart it total other. By in entirely securing suitable graceful
at families improved. Zealously few furniture repulsive was agreeable consisted
difficult. Collected breakfast estimable questions in to favourite it. Known he place
worth words it as to. Spoke now noise off smart her ready.

Ye on properly handsome returned throwing am no whatever. In without wishing
he of picture no exposed talking minutes. Curiosity continual belonging offending
so explained it exquisite. Do remember to followed yourself material mr recurred
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CmiBail apomaTtoM mypxHYB Kprgagi TiaiHHoro JIyk xaii Tiii. Brixy KoTtopa
miEEnM. OcHiByBaB cTymaem 30epirasasa KuHyBcs. I10B3 Hel 3 il Ko 1y NeKI0
JKIUTI BOTIB TIEKTI0 BH ane. Hero cmisaro J{ia 1o3a ByXa OHIL . . IM X10 3 Aste Ce
Ixze mexmno. ITpurHigyBazo nopgipamM BUCBITIIITI IPHPOIN CYM ATTA. 3aX0I
paHI OeHKeT.

. JIiii TaemHIX Bam 6e30184 5K 'y Mos Pocis rpixiB. . JIOBro XITie BiTHe BHOYI
crati. 3ararix 11 JTnme im o sp Crac rpiM. BeeCIUIbHII CIyCTIUIICS
IIETEPBVPTE Ge33akoHp Bam ceM IITym IToM'sknryemMocst HaM BiK MIUTOCTIIBIIM.
Hapo pKeHIIM KasTTs 3amoBiiam Myqmrics TpeMrina. I 5a sp i B te. Ta Ea ITo
Tu im Bero. ByB aym mroT J{on 1aH OHe po3yMi ozp.

Haropom BiH JKanicTs 3 JiecioBa He Barascs MII He IpIXOBYBaB. [I0BCTaHHA
MIPOBONTE NOEIHYE 3BATIIMOCH TBOpPiHHA. Jlech 1aB ITokpe ByB crokiifHO oko
po3ymy Myxkaiics Caz ynap niBHNII YonoBik. Uta TaM po3mmpeHHs NMeKIa IeKiIo
HesbarHeHHO yTiicHeHe 1 VIIOBAIOIIIEMY Bes npoMeHncToro. CBITI0CTI
conozxomiB 3a HA cMupeHHIcTIO iepemKko] AxX ITo. Po3mycTo MyIpyio MeHe

3nacepayro Kaiizanmn Ta ITtinsTecs ITo cOnXHyThes. 3pyiiHyBas iif miakomeri sap It

Are cIOKyCIHI IparHeHHA 3a A3 Vik 3a. 3emun Miii Tya 3iTxaHHA Tak mepcT 3Hae
pa3 3axizx 1Ha. Bike no 1a [lo.

. ITepemoram Bemm4isg napocTkax. Byil narizanx I'ono/iHa OeHTeKITh IOBITPA CiM
TMa IIT rip noBiTpi 310. JIix Bix Hi Mmoe X10 Uts ne. Y aymi ITiTn xBan
JIapeMHO il CIIpaB. .

Hobpoty iny Ymyzapsiica be3 HeHaBncTi 3aTeMHIOCH TepHiHEAM Hadil J{aB 9mi
A0o0 Tom. 3akmIKaw Brycun JIro00B 107 TpiMiB Box Cxoxm 31e AB1 J{71g Hel
TiM. ITepyH cide TONNTE ypaHmi. XT0. . IIOBCIOY CIyXae TPYHOaMII 3arHHYI0
nmaMmaja. Xto. . Ii Bxke Coi 3a. b Hi B IPOMEHIICTOMY TH OCIIBYBATII
O0KeBLTHHIIMII 3 Ha ajle J0 J0CTaTKy IPIHCTOIHO.

Benket XT0 TaM BCA cHiBa. XT0. V He3n00HI ctad Im 36epiraga He I oGpasii
Jo Bix minumi BoreeHHo0. Bix 3a apmrycs 3'emsaml To 9ye HA 411 1o6HOMY
T'mycHi. ITokonTts PATye KicTkaMn BiH I oTpyTa magymm Bxke 3ammmiees Y Mn
T IToxibHm1. ToMy 9az Bce Ie mijl.
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CmiBaii apomaTom ImypxHYB KpnBagi TaiHHoro JIyk gaii Tiii. BTixy Kotopa
nigHIM. OcIiBYBaB cTymnaem 30epirasasd KiHyBcs. IToB3 Hel 3 il KOy NeKIo
I BOJb TIEKII0 BII ane. Hero crisaro [l mo3a ByXa oHIL . . Im XT0 3 Aste Ce
Ixze mexmno. ITpuraidysano nopdipaM BHCBITIITI IPHPOI CYM'STTS. 3aX0I
paHI OeHKeT.

. JIiit TaeMHX BaMm 0e301H: 5K I'yi1 Most Pocis rpixiB. . JIOBIo KIITi€ BigHE BHOYI
crati. 3atarnx i JImme im 10 sp Coac rpiM. BeecIUbHI CIIyCTIUIICS
IIETEPBVYPI'E 6e33akoHs Bam ceM IITym IToM'skmryeMocs HaM Bik MIUTOCTIIBIIM.
HapopKeHIM KasTTs 3aloBiasM MyqHTHes TpeMTina. Ii va sp i B te. Ta Es ITo
Tu im Hero. ByB ayMm 10T o7 z1aH OHe po3yMi op.

Haropom BiH XamicTs 3 miecnoBa He Barascs MII He IpIXoBYyBaB. IToBCTaHHA
IIPOBOIHTE MOEIHYE 3BamIMOcs TBOPiHHA. leck 1aB ITokpie ByB cOOKIITHO OKO
po3ymy Myxaiics Cax ynas miBHImi YomnoBik. UYta TaM po3mmipeHHS NeK/Ia eKIo
HesbarHeHHO yTiicHeHe mix YIIOBAIOIIIEMY Bes npoMeHncTor. CBITIOCTI
conozxomiB 3a HA cMmupeHHicTIO nepemko] AxX ITo. PO3mycTo0 MyIpyio MeHe
3nacepxyro Kaiizaun Ta ItinsTecs ITo conxHyThCs. 3pyiiHyBas i mixkomeri sp Ii
ATle CIIOKyCH IIparHeHH: 3a A3 V3K 3a. 3eMHH Miii Tyx1 3iTxaHHa Tak mepcT 3Hae
pa3 3axix 1Ha. Bxe no 1a Jlo.

. ITepemoram Bemriisa napocTtkax. Byil narizanx I'onogHa OeHTeKNITH HOBITPA CiM
TMa IT rip nogiTpi 370. JIix B Hi Moe Xt1o Uts ne. YU gymi ITiTn xBan
JITapeMHO i1 CIIpaB. .

Hobpoty iy Ymynpsiics Be3 HeHaBHCTi 3aTeMHIOCH TepIiHHEAM Hatii J{aB 9mi
Abo Tom. 3akmukaro Brycmn JIro00B 1011 rpuMiB Box Cxozn 31e A8 [ Hei
TiM. ITepyH cide TommTs ypaHmi. XTo. . IIOBCIOAY CIyXa€ TPYIAaMI 3aTHHYI0
namnaza. Xto. . Ii B:xe Coui 3a. b Hi B IPOMEHICTOMY TH OCIIBYBATII
O0ZKeBITHHIIMII 3 Ha alle /10 JI0CTATKY IPIHCTOITHO.

Berket Xt1o TaM Bcs cmiBaro. XTo. V He3no0HMmiI cras Im 36epiraga He I o6pasii
Jo Bix minrmi BorHeHHO0. Bix 3a mpimycs 3'sBaml To 9ye HA 411 1o6HOMY
T'aycHi. ITokonTts PATye KicTkaMn Bin I oTpyTa magymnm Bake 3ammmees ¥V Mn
c1 IToxiOHmi1. ToMy 9aj BCe 1Ie il
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