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CerMeHTanus HECTPYKTYPUPOBAHHOTO TEKCTA HA
N300paKEHUSIX KHUKHBIX 00JIOKEK C ITIOMOIIBIO
CBEPTOYHOM CETH, OCHOBaHHOM Ha apxutekType U-Net

I1.JI. HukomaeB

Annomayun — B paMkax JaHHOH CTaTbH PaccCMOTpPeHa
CBePTOYHAsI HEHiPOHHAA CeTh /I CerMEHTAIMU H300paKeHuii ¢
KHUKHBIMHM  00J10:kkamu. IlpuBeaeHa cTpykTypa cetm ¢
YKa3aHHEM BCEX COCTABJIAIOMIMX e¢ 0JIOKOB M CJIOEB, a TaKikKe
HMX [1APAMeTPOB, H NO0APOOHO ONHMCAH NPUHIUI PadOThI KAXKA0M
yacTu. B xauecTBe 0cHOBBI ceTH Hcnoan3yercs moaeab U-Net.
ApXHTeKTypa AAHHOH MOAeIN BbIIeNsIeTCS] CPeAH APYrHX
CBOeil IHKOEPHO-IEeKOJEePHON CTPYKTYpO#, MO03BOJsIOWIEH
reHepupoOBaTh HOBble H300paskenusi. Ilpu 3TOM 3HKOAEpHas
4acTh CeTH OTBETCTBEHHA 32 PaCHO3HABaHHe U300pakeHHs, a

JeKoJepHasi — 3a TeHepPAlMI0 HOBOIO  H300pasKeHHs.
IIpennaraemas  HelpoHHAs  ceThb  CHOCOOHA  €O31aBaTh
OnHapHble (4YepHO-0esible) MACKH, HAa KOTOPBIX TeKCT

BbIIeIfieTcsl OJHHUM I[BETOM, a2 BCe OCTAJIbHbIE 3JIEMEHThI —
apyruM. Takum o0pa3om, ocyliecTB/IsieTCSl OTAedeHUE TeKCTa
OT JpPYrux 3JeMeHTOB Ha u3o0pa:keHuu. Jlusi oOyueHus: u
NPOBePKH CBEPTOYHOI HeiipoceTu HCIOJIb3YeTes
CaMOCTOSITeILHO COOPAHHBI U pa3MedyeHHbIl naTtacer u3 200
npumepoB. Hecmorpsi Ha majblii 00beM AaHHBIX, CeThb Ha
ocHoBe U-Net Heruioxo ofy4yaeTcs U MOKa3bIBAET MpUeMJIeMble
pe3yJbTaThl paldoTbl, 4YTO MOATBepP:kKIaeTCSl pe3yJabTaTAMH
TecTHpoBaHusl. OOy4YeHHYI0 ceThb MOKHO NPHMEHSITbL Ha
npakTuke. B uacTHocTH, ee mpeanoJiaraeTcsi MCHOJb30BATh
ANs yJydYIIeHHsi TOYHOCTH PACHO3HABAHMS TeKCTa Ha
KHHKHBIX 00.103KKaX.

Knwueevie cnoea — WcKyccTBeHHbIEe HEPOHHBIE CETH,
MallHHHOEe o0y4yeHHe, TIJy0okoe oO0ydeHHe, CBEPTOYHbIE
HeHPOHHBbIE CEeTH, CerMeHTAlus H300paxeHuii, OMHApHU3anus
H300pa:KkeHuii, pacno3HaBanue Texkcra, U-Net.

|. BBEIEHME
O6paboTka  W300paKEHUH  SIBISAETCS  CIOXKHOW |
TpymoeMmkoi 3agaueil. K ogHON U3 Takux OTHOCUTCA
pacno3HaBaHHE  HECTPYKTypHPOBAaHHOTO  TEKCTa  Ha
n300paXEHUH — KOTJa TEKCT HE HMEET OIpeAeIeHHOM
CTPYKTYPbl W MOXET pacloiaratbCi B IPOU3BOJIBHBIX

Mecrax. Tamke NpU peUIeHUH IOMOOHBIX 3aJad MOTYT
BO3HHUKHYTH CJIOKHOCTH H3-32 MHOXECTBA IOCTOPOHHHX
9JIEMEHTOB Ha M300paKeHUM (pasziM4Hble apTedakThl),

PA3NMYHBIX TEOMETPUYECKHX (UTyp WIH HEBaXHBIX
nmeranei.  Jyns  TOoro  4YTOOBI  YIPOCTHTH  MPOIECC
pacrio3HaBaHUA TEKCTa MOJKHO MIPOU3BECTU

MpeIBapUTEIbHYI0 00pabOTKYy MCXOJHOTO HU300paKeHUS
ITyTeM CETMEHTAaIul 00beKTOB. CerMeHTaIus n300paskeHus
— pas30OueHHe M300pakKEeHUs] HA MHOXECTBO TTOKPBIBAIOIINX
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ero obmacteii [1]. B 1aHHOM ciy4ae TEKCTOBBIC 3JIEMEHTHI
MOXXHO BBIICITUTH OJTHUM I[BETOM (HAIpUMeEp, YEPHBIM), a
Bce ocragpHOoe — japyruMm (OembiM). B wrore, mpu
CEerMEHTAIlMH JTOJDKHA TTOTy9aThCsl OMHApHAs MacKa.

Lens  manHOW  pabOTBI  COCTOMT B  pa3paboTke
HEHPOCETEBOTO penIeHus JUTSE CerMEHTaIu’
HECTPYKTYPHPOBAHHOTO TEKCTa Ha HW300paKCHHAX, B
YaCTHOCTH, Ha KHIKHBIX 00JI0KKax. J{71s1 9TOro HeoOXo Mo
BBITOJIHUTD CIICAYIOIINE 3a1a4H:

® Cco3IaTh MOJENb TIYyOOKOW HEHPOHHOW CETH JUIs
CEerMEeHTAaIlU TEKCTa Ha N300pakKeHUH;

e co37aTh HA0Op MaHHBIX — COOpaTh H300pAKEHUS
KHIOKHBIX OOJIOXKCK WM CHENaTh Ui HUX OMHAPHEIC
MAacCKH;

e 00yYHTH HEHPOCETh U MPOBEPUTH IPPEKTUBHOCTD €€
paboTHLI.

Il. OB30P CYILIECTBYIOILINX PABOT

B  oOmactm  pacmo3HaBaHUS ~— W300paXKeHWH Ui
CerMeHTaIu HCTIONB3YIOT pasTuaHbIe METO/IBI:
KJIACCUYECKHAE  AITOPUTMBI  HapalluBaHWA  OOJACTE,

ANTOPUTMBI KJIACTEPU3AIH U OINPEeNICHUs MPSMBIX AYT U
okpyxHocTel [1], Kimaccuueckue METOAbl MAIIMHHOTO
oOydenus. Uto Kkacaercs BBIACICHHS TeKCTa, TO B [2]
paccMaTpuBaeTCs UCIONB30BaHUE BEHBICT-IPEOOpa3OBaHUS
¢ MeTomoM Kk-cpemHmMX [UIS CerMEHTaluM TeKCTa Ha
n3o0paxkeHnu. B [3] Takke HCHONB3YIOTCS BCHBICT-
peoOpa3oBaHus, HO C METOJIOM OIIOPHBIX BEKTOPOB. B [4]
UCTIOJIB3YETCS aJaTUBHBIN OYCTUHT C JCPEBBSIMH PCIICHHA.
Ho ¢ momomipro momoOHBIX METOMOB HE BCETAa MOXKHO
noOuThess HeoOxomumou TouHocTH. K TOMy ke, B
OOJBIIMHCTBE  pabOT pedb HIET O  BBIJCICHUH
CTPYKTYPUPOBAHHOTO TEKCTA.

B cBa3u c pasBurHeM HEWPOHHBIX CETEH MOSIBUWINCH
HOBBIC CITIOCOOBI CETMEHTAIMK N300PaXKCHHUH, TI03BOIIIONINE
MONYYHTH OoJiee KaueCTBEHHBIE pe3yipTaTsl. K mpumepy, B
pabotax [6-7] paccMaTpuBaeTCss CErMEHTAIUS TEKCTOBBIX
9JIEMEHTOB C TIIOMOIIBI0O OJHOTO W3 BHIOB TIyOOKHX
HEWpOHHBIX ceTel — CcBEepTOYHBIX ceTedd. OnHaKo B 000MX
cIydasix pedb HAET O PYKOIMCHOM CTPYKTYPHPOBaHHOM
TEKCTE.

Hcxons w3 BBIIIEH3IOKEHHOTO, W OBUIO MPHUHATO
pelieHre O pa3paboTke COOCTBEHHOTO MeToja  JUis
CerMeHTANN HECTPYKTYPHUPOBAHHOTO TEKCTa HA KHIKHBIX
00JI0XKKaX.
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I1l. MOJEJIb IJIYBOKOM CETHU JIJISI CETMEHTALIUN
U30BPAXKEHWI C HECTPYKTYPUPOBAHHBIM TEKCTOM

CBepTOYHBIE HEHPOCETH MOKA3BIBAIOT TOBOJIBHO XOPOIIIHE
pe3ynabpTaThl pabOTHI MPH PEIICHHW 3aay, CBS3aHHBIX C
00paboTKOM A300paKESHU. Cpenn MOJIeTIeH,
MpEJHA3HAYCHHBIX  JUII  CCTMCHTAIlMM  HM300paKCHHUIA,
BeIAensieTcs ceTh U-Net [8]. M3HaganbHO OHa Obla co3/1aHa
JUIS CCTMCHTAIlMM OWOMEIMIMHCKHX HW300paKeHHM, HO
Halllla CBOE NPHUMEHEHHE TPH CETMEHTAIlMd M OOBIYHBIX
n3obpaxennii. Kimouesas ocodbennocts cetn U-Net coctont
B TOM, 4YTO JUIA €€ OOYYeHHS IOCTAaTOYHO HEOONBIIOro
JaTaceTa.

Yro xacaerca apxutektypbl cetu U-Net, To oHa COCTOUT
u3 IByX 4acTeil — sHKozAepa u aexojepa [9]. Ha Bxon cetu
MOJIaeTCsl IIBETHOE M300pakeHHe, KOTOPOe MPOXOIHT depe3
CBCPTOYHBIC CJIOH, a TOCJIE IO MOJYYCHHBIM IpPHU3HAKAM
CTPOUTCS YepHO-Oenoe n300paxeHne (Macka).

B pamkax paboTel Obia co3laHa MOTUPHUIMPOBAHHAS
mojaenb cetn U-Net, cTpykTypa KOTOpOW MpelcTaBiieHa B
Taoumme |.

Tabmuna |. Ctpykrypa cBepTOYHOI HEHPOHHOW CeTH Ha
ocHoBe mozenu U-Net.

Ne Caoii (Tum) Boixoanas ¢gopma
1 Bxoanoii cioit (None, 320, 256, 3)
2 | Conv2D(32, (3,3))+RelLU (None, 320, 256, 32)
3 | Conv2D(32, (3,3))+RelLU (None, 320, 256, 32)
4 | MaxPooling2D(2,2) (None, 160, 128, 32)
5 | Dropout(0.2) (None, 160, 128, 32)
6 | Conv2D(32, (3,3))+RelLU (None, 160, 128, 64)
7 | Conv2D(32, (3,3))+RelLU (None, 160, 128, 64)
8 | MaxPooling2D(2,2) (None, 80, 64, 64)
9 | Dropout(0.2) (None, 80, 64, 64)
10 | Conv2D(128, (3,3))+RelLU (None, 80, 64, 128)
11 | Conv2D(128, (3,3))+RelLU (None, 80, 64, 128)
12 | MaxPooling2D(2,2) (None, 40, 32, 128)
13 | Dropout(0.2) (None, 40, 32, 128)
14 | Conv2D(256, (3,3))+RelLU (None, 40, 32, 256)
15 | Conv2D(256, (3,3))+RelLU (None, 40, 32, 256)
16 | MaxPooling2D(2,2) (None, 20, 16, 256)
17 | Dropout(0.2) (None, 20, 16, 256)
18 | Conv2D(512, (3,3))+RelLU (None, 20, 16, 512)
19 | Conv2D(512, (3,3))+RelLU (None, 20, 16, 512)
20 | Conv2DTranspose(256, (None, 40, 32, 256)
3.3). (2.2))
21 | O6benunenne cnoes 20 u 16 | (None, 40, 32, 512)
22 | Dropout(0.2) (None, 40, 32, 512)
23 | Conv2D(256, (3,3))+RelLU (None, 40, 32, 256)
24 | Conv2D(256, (3,3))+RelLU (None, 40, 32, 256)
25 | Conv2DTranspose(128, (None, 80, 64, 128)
3.3). (2.2))
26 | O6beaunenne cnoes 25 u 12 | (None, 80, 64, 256)
27 | Dropout(0.2) (None, 80, 64, 256)
28 | Conv2D(128, (3,3))+RelLU (None, 80, 64, 256)
29 | Conv2D(128, (3,3))+RelLU (None, 80, 64, 128)
30 | Conv2DTranspose(64, (3,3), | (None, 160, 128, 64)
(2.2))
31 | O6benunenne cnoes 30 m 8 | (None, 160, 128, 128)

32 | Dropout(0.2) (None, 160, 128, 128)

33 | Conv2D(64, (3,3))+RelLLU (None, 160, 128, 64)

34 | Conv2D(64, (3,3))+ReLU | (None, 160, 128, 64)

35 | Conv2DTranspose(32, (3,3),
(2,2))

(None, 320, 256, 32)

36 | O6beaunenue cmoes 35u4 | (None, 320, 256, 64)

37 | Dropout(0.2) (None, 320, 256, 64)

38 | Conv2D(64, (3,3))+RelLLU (None, 320, 256, 32)

39 | Conv2D(64, (3,3))+ReLU | (None, 320, 256, 32)

40 | Conv2D(1, (3,3))+Sigmoid (None, 320, 256, 1)

Ha BxomHoO# cnoil momaercs IBETHOE H300paKeHUE
cnenyromeld  Gopmbel  (BBICOTA, INUPUHA, KOJHUYECTBO
kanaioB): 320x256x3. Ha BbIxoze ceTu moiaydaercs Macka —
4yepHO-Oenoe m3obpaxenue (opmer 320x256x1. Ha artou
MacKe TEKCT JOJDKEH OBITh BBIAENICH YEPHBIM I[BETOM, a BCE
OCTaIBHOE — OCITBIM.

[locne BXOAHOTO CIOSL CIEAyeT DSHKOJAEpHAs dYacTb,
cocrosimas W3  MOBTOPSIONIMXCS ~ OJIOKOB,  KOTOPBIC
OTIIMYAIOTCS TapaMeTPaMH.

B omHOM 0nOKEe HIYT NBYMEPHBIC CBEPTOYHEBIC CIOH C
OIMHAKOBBEIM  KOJNMYECTBOM KapT TpHU3HAKoB. Besme
UCTONB3YyeTCs OonauHaKkoBas (yHkuus aktuBaiuu RelU.
[Tocne CBepTOYHBIX CIOEB CIEAYET CIOW CyOANCKpeTH3aINN
(MaxPooling2D), a 3atem — cioii npopexuBanus (Dropout).
[IpopexunBanne HE0OX0IMMO TUTS YMEHBIIICHUS
nepeoOyUYeHUs CETH, OHO 03HAYAET, YTO OMPEICICHHAS JI0JIS
HEHPOHOB NPUHUMAET 3HAYEHUE HOJIb. B naHHOM cilyuyae
“3MeHeHuto nojsepraercs 0,2 Bcex HEHPOHOB.

[Tocne uayT MOBTOpHBIE OJIOKM M3 TAaKHX XK€ CJIOEB, HO
yIKe ¢ APYTHUMHU 3HAYCHUSIMU KapT IPU3HAKOB.

Ilocne sHKOAEPHOI 4YacTU cileayeT mapa CBEPTOUYHBIX
cnoeB ¢ 512 kapTamMu mNpu3HAKoB. A yxe IOCIe HUX
HauMHAeTCsl JAeKkoxepHas dvacTb. OHa TakKe COCTOWT U3
MTOBTOPSIFOIIUXCSI OJIOKOB C Pa3IMYHBIMH [TapaMETPaMHU.

Kaxnprii Onok jgexomepa BKIIOYaeT B ceds  mapy
CBEPTOYHBIX CJIOCB C OJUHAKOBHIM KOJMYECTBOM KapT
npusHakoB. Jlasee ciaeayeT TpaHCIOHMPOBAHHBIM CIOU
cBeptkn — JnekonBosouuu  (Conv2DTranspose). On
MIpeJHa3HadeH IS CO3JaHMs BBIXOIHOM KapThl NMPH3HAKOB
Oonplero  pasmepa. A mocie  3TOrO  IPOUCXOIUT
oOBbenMHEeHNe KOHIA OJIOKa C COOTBETCTBYIOUIEMY €My IIO
mapamMeTpaM KOHITy OJ0Ka M3 3HKOJICPHOH YacTu.

B koHLe uzer mocieaHWd CBEPTOYHBIM CIOW C OTHOM
KapTo# MPU3HAKOB ¥ CUTMOMJAIFHON (DYHKIIMEH aKTHUBAIIHH.
Brexox storo cmos m OymeT SBIATHCS BBIXOIOM CETH —
OMHApHOM MacKOM.

IV. HABOP JAHHBIX

Jlyist Toro 94TOOBI 00YYHTH HEUPOCETh, @ TIOTOM IPOBEPUTH
TOYHOCTh €¢ paboThl, ObUT coOpaH HaOop maHHBIX W3 200
U300paKeHUH C KHIDKHBIMH — OOJIOXKKAMH  Pa3IHIHOTO
pasMepa. Jlisg kakmoil 0oOJIOKKHM BpydYHYIO ObLIa CO3/1aHa
4yepHO-Oenass Macka. [Ipu 3TOM TEKCT BBIICISUICS YCPHBIM
IIBETOM, a BCE oOcTajdbHOe — OenmbiM. TakuM o00pazom,
MOJyYHINCh OMHapHBIe Macku. Ilo cytu, 3agada oOydeHHUs
HEHPOCETH CBOAUTCS K OMHAPHOW KiIacCH(DHUKAIMU Ka)IOTO
TTUKCEIIS.
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W3 cobpanHoro HaOopa OBLIM COCTaBJICHBI 3 BBIOOPKU:
obyuaromas (120 wm3ob6pakenmit), BamupmanwoHHas (20
n300paxxeHnit) u tecrosas (60 n300paxKeHui).

V. OBYYEHUME CETU

PaspaboTtka koma st 00paboTKH aTaceTa, MporpaMMHast
peanm3anyss CeTH W €€ HeMOCPEJCTBEHHOe OO0yueHHe
ocymecTBisuiuch B cpene Google Colab [9], xotopas
MPEOCTaBISET BO3MOMKHOCTh HCIIOJIb30BAHHS PA3IUYHBIX
OMOMMOTEK, a TaKke BHAEOKAPT AJISI YCKOPEHUS OOydeHUs
HEUPOHHBIX CETEH.

U-Net moo0Hast cBepTOYHAs CEeTh ObLIA pealu30BaHa Ha
s3pIKe  mporpammupoBanus Python 3.10 ¢ momombio
rimyOokoi HelpocereBoit O6ubimotekn TensorFlow 2.12.0 ¢
API Keras.

Jns paccmarpuBaeMoOW CeTH OBUTH 3aJaHbl CIICIYOIIHEC
(YHKITMH U TTapaMeTphl 00yUeHHS

e ontummzatop — Adam ¢ ko3¢ UIMEHTOM 00yIeHUS,
paBubM 0,001;

e pa3Mmep MUHH-BBHIOOPKH — 8§ 00pa3LoB;

e (QyHKIUs OmKOKK (TTIOTEph) — OMHApHAS YHTPOIINS;

e MeTpHKa — TOYHOCTH (accuracy).

O6yuenne cetn mmwioch S0 osmox. [l omeHkH
PE3yIBTATUBHOCTH HCIIONB30BAIOCH 3HAYCHHUE (DYHKITUH
MoTeph Ha BAJIUJAIMOHHON BBIOOpKE — HaWMEHbIEe
3HavyeHue, papaoe 0.09, ObUTO MOMyYeHO Ha 45 dmoxe.

Ha pucynkax 1 u 2 moka3aHbl W3MEHEHHWs 3HAYCHUN
(GYHKIME TIOTEph M TOYHOCTH BO BpeMs OOYYCHUS U
BaJIMJAIIMH T10 KaXKIIOH DIIOXE.

model loss

0.304 —— train

—— validation

0.25 1

0.20 1

loss

0.15

0.10 A

0.05 4

epoch

Puc. 1. I3menenne 3HadeHNi QYHKIIUH TOTEPH MO
ATMOXaM.

model accuracy

0.96

0.94

0.92

accuracy

0.90 1

0.88 1 :
— ftrain

—— validation

T
0 10 20 30 40 50
epoch

Puc. 2. U3menenune 3Ha4eHni TOYHOCTH I10 DIIOXAM.

B Tabmuue |l mnokazaHbl pe3ynbTaThl OOy4YEHHS U
NPOBEPKY HAIIEH CeTH C Jy4YIIMMH 3HAUYCHUSIMH BECOBBIX
K03(h(PUIMEHTOB, ITOJYYEHHBIMHU Ha 45 3110Xe.

Tabmmma I, Pesymbratel  oOydeHHs W TpOBEpPKU
CBEPTOYHOW  CETH Ui  CEerMEHTAalMM  TeKCTa  Ha
A300paKESHHUM.

Bri6opka To4yHOCTH IHoTepn
(accuracy) (loss)

O0y4aroras 95.64% 0.05
Banupganuonnas 90.78% 0.09
TecroBas 90.35% 0.10

Ha ©pucynke 3 rmpuBeneH mNpuMep CErMeHTalnu

MIPOU3BOJILHON KHM)KHOW 00JI0KKH. CrenyeT MOIYepKHYTD,
Y9TO JaHHOE M300pakeHHe He BXOAWIO B COOpaHHBIN HaObOp
JTAHHBIX.

50
COBPEMEHHBIE

OMEPALIMOHHBIE

100 CM
CTEMBbI

150 2-E M3MAHWE

200

250

300

0 50 100 150 200

(a) UcxonHoe nzobpaxeHue
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(6) CermeHTHpPOBaHHOE N300paKCHHE
Puc. 3. [IpumMep cerMeHTannu KHIKHOM 00I0KKH.

VI. 3AKJIIOYEHUE

Takum oOpa3zoMm, OBIIO TIOIYYCHO peIIeHHe It
CerMEHTallMM M300pakeHHH C  HECTPYKTYPHUPOBAHHBIM
TEKCTOM Ha MpUMepe KHIDKHBIX o0mokek. CermeHranus
OCYILECTBIISIETCS C IIOMOUIBbIO CBEPTOYHON HEMPOHHOH CEeTH,
noctpoernoit mo monenmu U-Net. Tlpu stom st oOydeHus
OBUIO 10CTATOYHO HEOOJIBIIOT0 HAOOPa TaHHBIX.

ITomyueHHsle B pe3yibTaTe TECTHPOBAHMS IIOKAa3aTeNd
(3Hauenune Qynkuun norepb 0,10 u TouHOCTH OKOJO 90%)
TOBOPST O TOM, YTO CETh MOKAa3bIBACT BIOJIHE NMPHEMIIEMOE
Ka4ecTBO paboThlI.

Bo3MOXxHO yIydmmTh paboOTOCHIOCOOHOCTH CETH ITyTEM
yBelIWYeHHs1 Ha0Opa JaHHBIX, YTO IUIAHMPYETCS CAENaTh B
nampHeWmeM. YTo KacaeTcs HCIIONB30BaHMSA OOYYECHHOU
ceTn, TO OHAa MOXET HalWTH NpPUMEHEHHE IIpH
pacro3HaBaHUH HECTPYKTYPHPOBAHHBIX TEKCTOBBIX JaHHBIX
Ha N300paKEeHHSX.
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Segmentation of unstructured text on the book cover
Images using the convolutional network based on the U-
Net architecture

P.L. Nikolaev

Abstract — This paper discusses the convolutional neural
network for image segmentation with book covers. The
structure of the network is given, indicating all its constituent
blocks and layers, as well as their parameters, and the
operating principle of each part is described in detail. The U-
Net model is used as the basis of the network. The architecture
of this model stands out among others with its encoder-decoder
structure, which allows generating new images. In this case, the
encoder part of the network is responsible for image
recognition, and the decoder part is responsible for generating
a new image. The proposed neural network is capable of
creating binary (black and white) masks, on which the text is
highlighted in one color, and all other elements in another.
Thus, the text is separated from other elements in the image. To
train and test the convolutional neural network, the self-
assembled and labeled dataset of 200 examples is used. Despite
the small amount of data, the U-Net-based network trains well
and shows acceptable performance results, which is confirmed
by the test results. The trained network can be used in practice.
In particular, it is supposed to be used to improve the accuracy
of text recognition on book covers.

Keywords — Artificial neural networks, machine learning,
deep learning, convolutional neural networks, image
segmentation, image binarization, text recognition, U-net.
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