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JOKAJIIBALIA TEKCTY HA 30bPA’KEHHAX
3A 10ITIOMOI'OIO 3IrOPTKOBUX HEMPOHHUX MEPEX

TEXT LOCALIZATION ON IMAGES
USING CONVOLUTIONAL NEURAL NETWORKS

VY crarTi po3MNSNAETbCs TMUTAHHS JIOKami3alii TEeKCTy Ha 300paKeHHSIX
ckiIaaHux rpadiunux cueH. Jljis Jokamizaiii 3acTOCOBYIOTHCS 3TOPTKOBA HEMpPOHHA
Mepeska 13 3aBUaCHO HATPEHOBAHOIO MEPEKEI0 JIJIsl BUIIICHHS] O3HAK HAa OCHOB1 MOJIEI1
VGG-16. [ns tpeHyBaHHs BHKopucTaHo Habopu 300paxens i3 ICDAR 2011 Ta
ICDAR 2013.

KuarouoBi cioBa:iokanizaiisi Tekcty, o0poOka 300pa’keHb, MAlIUHHUN 3ip,
HEHPOHHI MEPEKI.

Puc.: 1. Ta6mn.: 1. bi6mn.: 3.

This paper deals with the problem of scene text localization. Convolutional
neural network was used for this task. Pretrained model based on VGG-16 was used
for feature extraction. Datasets from ICDAR and ICDAR 2013 were used for training.

Key words: text localization, image processing, computer vision, neural
networks.
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AKTYaJIbHICTh TeMH J0CTiKeHHs. BupimeHHs 3a1a4i Jokami3aiii TeKCTy Ha
300paKeHHAX CKIATHUX TpadiuHUX CIEH € HEOOXIAHOK YMOBOKO pPO3Mi3HaBaHHS
TEKCTY Ha TaKUX 300pakKeHHSX, 10 MO’KE MaTH 3aCTOCYBAaHHS B CUCTEMaX MAIIMHHOTO
30py.

IMocTanoBka mpodaemu. TekcT Ha 300pakKeHHI Y TIOBCSIKJICHHOMY KHTTI MOXKE
MaTH Pi3HUN KOJIp Ta po3Mip MIpUTy, BIH MOXKE OyTH PYKOTTUCHUM, IIIO caMO CO0O00
O3Hayae, 110 HAIMCAaHHSI MOXe OyTH JIy»e BaplaTUBHHM 110 cBoiil popmi. Komip dony
Ta OCBITJEHHS TaKoXX OYIyTh BIAPI3ZHATHUCH BIJ 300pakKeHHS 1O 300paKeHHS.
bararomapoBi HEMpOHHI MepeXi JT03BOJSIOTH BCTAaHOBJIIOBATH 3aKOHOMIPHOCTI Yy
MHOHHI PI3HUX MOMJIMBUX BXIJIHUX JIAHUX, 10 POOUTH JOIUIBHUM iX BUKOPHUCTAHHSI
JUTSL TAKOTO POJTY 3ajad.

AHai3 ocTaHHIX aocjiKeHb i myOJikamiii. 3a ocTtaHHI poku B 00JacTi
MAaIlIMHHOTO 30pYy OYyJI0 MPOBEICHO PsJ MOCHIDKEHb, SKi PO3TISAa0Th MpolieMy
nokamizamii Tekcty. Y [1] aBTOpM TpPONOHYIOTH METOJl BUJIJICHHS EKCTPEeMabHUX
perioHiB, Ha OCHOB1 Kjacudikarmii SKUX MPOBOJMUTHCS IOIIYK OKPEMUX CHMBOJIB.
[Ticns mporo 3HalIeH1 JITepH TPYIMYIOTHCS TOBHUM MTepeOopoMm.

Y [2] mpomoHYyeThCs 3acCTOCYBaHHsS HECTIEIiali30BaHOTO TeHepaTopa s
dbopMyBaHHS PET10HIB-KaHIUAATIB, 110 MOXKYTh MICTUTH clioBa. [licis 1boro 3actoco-
BYETHCSI KOHBOJITIOIIHHA HEMpOMepeska JIJIsl perpecii TeKCTOBUX MPSMOKYTHHUKIB.

Takox y [3] ommcyeTbcss METON BHIUICHHS IUIMX TEKCTOBHX PSAIKIB 3
BUKOPHUCTAaHHIM 1X CUMETPUYHUX XapaKTEPUCTHUK.
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Henocainxena yactuHa mpodJiemu. Jlana poGoTa mpucBsueHa BUBYCHHS Ta
aHaIi3y MOXKJIMBOCTEH 3aCTOCYBaHHS 6araTou1ap0B1/1x 3rOPTKOBUX HEHPOHHUX MEPEK
JUIS BUJAUICHHS $K JPYKOBAHOTO, TaK 1 PYKOIMCHOTO TEKCTYy Ha 300paKEHHSIX
CKJIaIHUX IpaidHUX CIICH.

ITocTanoBka 3aBaaHHA. 3aBJaHHSAM € TPEHYBAHHS IOBHICTIO 3TOPTKOBOI
HEHWPOHHOT Mepexi I BUAUICHHS TEKCTOBUX 00JACTEl Ha 300pa’KEHHSX CKIIAIHUX
rpai4HHUX CIICH.

TpenyBanus HelipoMepe:ki. B o6acTi MmammHHOTO 30py OGaraTomapoBi 3ropt-
KOB1 HeWpOMepexi IMIHUPOKO 3aCTOCOBYIOTHCSA Ui 3a/iay Kiacudikaimii 00’ €KTiB Ha
300pakeHHsx. [lepuii map 3ropTki 00UHCIIOE HA OCHOBI OPUTIHAIBLHOIO 300paXeH-
HS MaTpUII0 O3HAK — HAO0lp YHWCIOBUX 3HA4Y€Hb, IO 3a3BUYAN XapaKTEPHU3YIOTh
BIJIMOBIHI 1M 007acTi Ha 300pakeHH1. KoXeH HACTymHMIA 3rOPTKOBUH Iap 0OUUCITIOE
NOJATKOBUIN HabIp O3HAK, HA OCHOBI BUXOJy TomepeaHporo mapy. Ha ganuit MoMeHT
icHye Oarato pI3HOMaHITHUX KiacudikaTopiB 300pakeHb Ha OCHOBI 3TOPTKOBUX
HEHpoMepek, I SKUX JOCTYIHI 3aBUYaCHO HATPEHOBaHI MOAENi. YCHIIIHICTh IHX
kimacudikaTopiB BKasye Ha eEKTUBHICTH IIapiB HEHpPOMEpEKi, IO BIAMOBIIAIOTH 3a
BUJIUICHHSI O3HaK. JIJis MPUCKOpEHHS TpoIleCy HaBYaHHS HATPEHOBAHI Barv 3 IUX
HEHpoMepek MOXKYTh OyTH BUKOPUCTAHI JyIsl iHIIIajii3amii Bar B Mojeni, mo Oyze
crierianizoBaHa Ha kiacugikarii obrmacTeil 300pakeHHsI HAa TEKCTOBI Ta HETEKCTOBI
obnacti. Ha puc. 1 300paskeHa apXiTeKTypa 3alpONOHOBAHOI HEUPOHHOI MEpEexi.
[Iporiec 00poOkKM 300pa’keHHS TMOYMHAETHCS 13 BHJAUICHHS O3HAK Ha 3aBYacHO
HATPEHOBAHUX IIapax, AKi KOPEKTYIOThCs Ha 3roprkoBomy Inapi Kons.l. Ha Hactym-
Hux mapax 3 Kons. 2 nmo KoHB. 6 Bi10OyBa€eThCsi MOCTYMOBE 3MEHIIEHHSI PO3MIPHOCTI
MaTpUIll O3HAaK 3a JOMOMOTOK MAaKCHMI3aI[IHHOTO arperyBaHHsS Il MO>KJIUBOCTI
BUJIUICHHSI TEKCTOBUX 00JIacTel 3 PI3HUMH po3MipaMu mpudTy: mpu oOpoOIi MaTpHIl
O3HaK 3 BEJIMKUMH PO3MipamMu OUIbIIA BIPOTIAHICTh 3HAUTH APIOHUI TEKCT 1 HABIAKHU.
VY mapax TEKCTOBHX OJIOKIB MPOBOJUTHCS OOYUCICHHS KOOPJAMHAT KaHIUIATiB
TeKCTOBUX oOjactedi. Ha octamHboMy eTami OOpOOKHM MPOBOAMUTHCS (DUIBTpAILIis
MacHBY KaHIUAATIB JUIS BiJICIFOBAaHHS 3aHAJITO MAJIOBIPOTITHUX TIIMOTE3 Ta AyOIIKaTIB.

IIpoBenennsi exkcnepumeHTy. J[7si TpeHyBaHHS 1 TECTYBaHHS CHCTEMH OYJIO
BUKOpUCTaHO 300pakeHHs 13 0a3 manux ICDAR 2011 ta ICDAR 2013. [ani 3 uux
BHOIPOK BUKOPHCTOBYIOTHCS Y 3MaraHHsX 3 JOKajii3allii, CeTMEHTaIlil Ta po3Mi3HaBa-
HHSI TEKCTY Ha 300pakeHHsX. HeliponHa Mepeska Oyia HaTpeHOBaHA Ha 300pa’KEHHSX
po3mipom 300 X 300 3 BUKOPUCTAHHSAM TPaJIIEHTHOTO CIYCKYy. KiJIbKICTh 300pakeHb
y TpeHyBanbHi# Bubipiti: 100000.

Tabnuys 1.
IToka3HUKH AKOCTI pOOOTH CHCTEMHU HA TECTOBUX BHOipKax
ICDAR 2011 ICDAR 2013
TouHicTb 0,85 0,86

Biaryk 0,8 0,81
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Puc. 1. ApxiTekTypa HeHpoMepexKi.
HITpuxoBaHUMH JTIHISIMU TTO3HAYCHO BUKOPUCTAHHS
y mapax TeKCTOBUX OJIOKIB siipa 3ropTKH po3mipoM 1 X 5, a cyminpHor0 — 1 X 1

BucHoBkH. 3anporioHOBaHa MOJIEIb JI03BOJISIE 3a0€3MEUYUTH JOKATI3aIII0 TEKCTY
Ha 300pa)KeHHSIX CKJIAJHUX TpadiyHUX ClleH. B moeaHaHHI 3 ICHYIOUMMH METOJaMU
pO3Mi3HAaBaHHS TEKCTY MOYKHA OTPUMATH IOBHY CHUCTEMY pO3Ii3HaBaHHS TEKCTY, SKa
JO3BOJIIE BUAUIATH 13 300pa)KEHHS TEKCT 1 IIEPETBOpIOBaTH HOro y QopmMar,
NPHUJIATHUH JUIS MalluHHOI 00poOku. Mojenb Moxke OyTH BHUKOPHCTaHA JUIS
JOKaJTi3arii Ik JPYKOBAHOT'O, TaK 1 PYKOIUCHOTO TEKCTY.
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TEXT LOCALIZATION ON IMAGES
USING CONVOLUTIONAL NEURAL NETWORKS

Target setting. Scene text recognition can have many use cases in computer
vision systems and text localization is a major part of this problem

Problem statement. Absence of effective method for text localization in natural
scene images.

Actual scientific researches and issues analysis. There are different studies that
cover various approaches to text localization task such as usage of maximally stable
extremal regions, symmetric features and others.

Uninvestigated parts of general matters defining. This paper is dedicated to
study and analysis of possibilities of deep convolutional neural networks for printed
and handwritten text localization alike.

The research objective. The task at hand is to create and train a neural network
model that can be used for effective text localization on natural scene images.

The statement of basic materials. This paper describes an architecture of a fully
convolutional neural network that is proposed for the text localization task. The
benefits of using pretrained models as feature extractors were described. Experimental
results were presented.

Conclusions. Proposed model provides an effective text localization for natural
scene images. It can be used with text recognition systems for text extraction from
images and its further processing. This model can be trained for both printed and
handwritten text localization.

Key words: text localization, image processing, computer vision, neural
networks.



