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Bonpocsi (paz6bop oteeros)

1. Mpeobpasyire yenHoi kog 1527650432 tak, 4to6bl OH CTAN MHBAPUAHTHBIM MO
OTHOLUEHMIO K BbIBOPY HAYASBHOM TOUKM M K MOBOPOTY.

2. [aHo uzobpakeHue LAXMATHOMO NOMs € KINeTKamu pasmepom nxn nukcenein. Kakme
napameTpbl cOBura OygyT NopOXLATs MATPULY CMEXHOCTHM GUATOHAMLHOTO BMAaA?

3. K kakum TpaHchopmaLmam M306padkeHus He MHBAPUAHTEH getektop Xappuca?

4. Kakas uHgekcHas cTpykTypa TpebyeT MeHbLEero oObema NamsTM s OpraH13aLmm
mugekca: kD-tree unm Vocabulary tree?

5. Kakoea BeposTHOCTb KONMM3MM Ons OBYX OBBEKTOB X M Y NPW MCMNOMb3OBAHMM b-
EUTHBIX XELL-KOFOB M T HE3ABUCUMBIX XEL-TaBMuL, eCnu M3BECTHO YTo sim(x,y)=p?

a) p'
b) 1-(1 - p®)
c) b(l -p)
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OpraHuzaumnoHHbie 06bsBNEeHUs

30 Ho6psa: ceMMHap No nocnegHeMy AOMALLHEMY 30A0HMIO

7 pekabps: 3a4eT No YTEHUIO CTaTe
* (MHe HWMKTO He MpMCHINAN 3anpockl Ha ckaynsaHue cratei!!l)

14 pekabps: KOHCYNbTAUMS, BOCAAYA AOMALUHMUX 3040HUM

21 pexkabps: ak3ameH (Hauano s 18:307)
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3auem?

» Heobxopumo gns pansHemwero pacnosHasanus tekcra (OCR)
« Jokymentsl (document images):
. page layout analysis

 Qotorpadum, ueprexxu, rpadukm (scene images, charts, plots, diagrams):
« text detection and localization

« CamocTosTenbHble NPUIOXKEHMS
» ABTOMOTMYECKOE MOCTPOEHME KOSNIAXKEI!

o ABTOMATMYECKOE M3MEHEHME PA3MEPA M306PaKEHMIA
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KOMMOHEHTbl CUCTEMDbI U3BNIeYEHUS TeKCTA

Text [Detection

Text Localization Text Tracking

‘Text Extraction
Syslem ’

Text Segmentation

AT + Text Enhancement

l ASCII Text I‘

Fig. credit: J. Gllavata

Character Recognition



[Mpuno>xenus

» Oundpoeka fOKYMEHTOB
* MHpekcuposaHme u ussneueHme MHopMaummn m3 rpadukos u yeptexen

* JHoekcUpoBaHME M NOMCK M30BPAXKEHUM, ABTOMATUYECKOE NOCTPOEHUE AHHOTALMA
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MoxoxKe M306pakeHHA - MNoxanosaTeCA Ha KAPTUHKN

Amazon.com: Digital Image Processing (2nd Edition ..
www.amazon.com/Digital.. /0201180758 - Mepesecty 3Ty cTpaHULY

Digital Image Processing has been the leading textbook in its field for mare
than 20 years. As was the case with the 1977 and 1987 editions by
Gonzalez and ...

Digital Image Processing 2Ed Gonzalez-woods | Free eBooks ...

ebookee. org/Digital-lmage-FProcessing-2Ed-... - MNepesecTn 3Ty cTpaHuLy

Jun 6. 2007 - Digital Image Processing has been the world-wide leading
textbook in its field for almost 30 years. As the 1977 and 1987 editions by
Gonzalez ...

¥ Digital Image Processing

books.google.com s . » Image Processing - MNepesectn 3Ty cTpaHuly
Orakieoe: 16

books.google.com - THE leader in the field for mare than twenty years. this

introduction to basic concepts and methodologies for digital image

processing ...

# Digital Image Processing
books.google.com/.__/Digital_Image_Proces.._ - [epesecTy 3Ty cTpaHuLy
Digital Image Processing. Front Cover. Gonzalez - 1
Reviewhttp://books_google com/books/about

/Digital_Image_Processing html?id=ab2xQ2r fdwC. Pearson ...

Digital Image Processing: Amazon.co.uk: Rafael C. Gonzalez ...

www.amazon.co.uk » .. » Applied Optics - MNepeBecTn 3Ty cTpaHWALy
Product Description. For courses in Image Processing and Computer Vision.

Completely self-contained—and heavily illustrated—this introduction to basic ...

[Moxommue H306DaH{EHHﬂ HDH(EHDEIETI:CH Ha KapTUHKN

Croating Web Poges

WMIES

CTpaHuLbl C NOAXOAALMMU M30DpakeHnAMM

=g _fOr dummies book cover

oIS | instructables.com/._/<for-dummies-bo... - [NepesecTi 3Ty cTpaHuLy

, 22 Sep 2009 — This instructables will teach you how to make your very own __.
for dummies book cover. | did not make this site, nor do | endorse it. | take
no cr...

ol The 'For Dummies' book cover generator
downloadsquad.switched.com/___/the-for-du__. - [NepesecTw 3Ty cTpaHuyy

6 Apr 2006 — Like the magazine cover generator that we linked to previously,
the For Dummies book cover generator can create a For Dummies book
COVET ...

For Dummies Book Cover Design Template - Neowin Forums
www.neowinnet » . » Jokes & Funny Stuff - [NepeeecTn 3Ty cTpaHALy

18 Apr 2008 — | found these on another site and thought they were amusing.
Make some yourself and post them here. I'd love to see what you can come
up...

Buzz Marketing with Blogs: Buying the Book

8 www.buzzmarketingwithblogs .com/._/buyi... - [epesectn 3Ty cTpaHuLy
Buying the Book. Buzz Marketing with Blogs for Dummies book cover
image. Buy from Amazon (U.3.) - Buy from Amazon {Canada) - Buy from
Amazon (UK ...

.m Popular Diets - Chattanooga Public Library - Chattancoga, Tennes




digital image processing second edition gonzalez “
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[Mpuno>xenus

» Oundpoeka fOKYMEHTOB
* MHpekcuposaHme u ussneueHme MHopMaummn m3 rpadukos u yeptexen

* JHoekcUpoBaHME M NOMCK M30BPAXKEHUM, ABTOMATUYECKOE NOCTPOEHUE AHHOTALMA

o [lepesopumnk B KapmaHe
npumep: Word Lens (http://questvisual.com/)
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[Mpuno>xenus

* Hasuraums po6oTos B nOMELLEHMSX, B TOPOOCKMX YCIOBUSX

OumndposKka FOKYMEHTOB

NHpeKkcmpoBaHue m ussnedeHune MHPOPMALMM 13 TPAGUKOB M YEPTEXEH

MHpeKcMpoBaHue u NOUCK M30BPAXKEHMIA, ABTOMATMHYECKOE NMOCTPOEHWE OHHOTALMIA

[lepesogumk B kapmaHe

npumep: Word Lens (http://questvisual.com/)

NomoLb cnaboBmasLLmMm

1. Acquire image and text detection

2. Zooming 1n

3. Character recognition

"WARNING!
LOW FLYING AND DEPARTING AIRCRAFT
BLAST CAN CAUSE PHYSICAL INJURY™
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4. Text to speech
synthesis

Fig. credit: N. Ezaki et al.
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O6Hapy>keHue TeKCTa — razetbl, XKYPHAMbI, KHUIM

—_—_—
iy Grachov was bor ins, truly and naturally p ibly and clearly @
ly of a military men. Licacle of the Earth — mountains. This miracle powerfully forms
smell of thawed pirit and will of an indiypglual.
emotional constitution, at that the he mnsd to draw unnusl) i 4 condition. A silent cool blows from
‘Flis mum joked that she could nfft recall exactly what he stacted i |- mountains seem so close and attract-
t0 do earlier — draw then speaklpr ski then walk. Moving often i d and unapproachable..
with his family accustomed him b a nomadie life Recentl, fner of his painting has became cast-
He graduated from the A aculty of the Engineer- il full concentration mode. Thus “vari-
ingand C i infKiev, Ukraine. After postgradu- * appear. Work is done once, forcver and without
ate study, he understood thas paiffting ~ and only painting — was ffn. Touching watdrcolors with views of Trubanov Island
) his calling. Beore that, b realizing hi , white cioudad snow of Finland, and rigid unap-
i and design. After his first incfdibly in distemper and oil live:
i tain landscape came out. It was /i his workshop. As an irfiividual, Grachow represents the same
deeply imbued.with the energy offTadjik Pamil p 2 [mix"— the p:rsin with Sifvic mentality and Eastern thought. An
est.rw/eng/bulletin/20/8. htmi). Tllat place later became his ncredible contrast in paiffing, outlook and life. :
AT, ainthe native land. Everything that he cfme across and saw splashfl out He has had fifteen peflsonal exhibitions in Ukraine, two in the
on Wil ST ook a3 \;wl“'“" et on canvases. That was an epopee | more than three degfles. The | KCzech Republic (1994-1945) and has also participated in a number
lngimd n\\" i - L v,mun,%\vﬂcm\,‘mwﬁ et 0L oo paintings render the artist’s imprfssions collected figf travels in | |bf group shows. A numbd of works belong to private collections
ate s ibie SO e peqsmd o g s e, Crimes, Caucasus, Pamirs, TiengShan, the Himgfyas and also | fn Ukraine and abroad, esflecially Russia, USA, Germany; France,
“e\m"m (299 .\.\‘3 eorks bc\“‘\%m Germans the perennial experience of studylng the cultugfof India, China ] WFinland, and Czech Repuplic.
Crach REPE 5 e a\ y Russids ects of and Japan. In 1984 he received lhe Diploma of Union of Architects of
W of grou? ™ on .:5 °.‘ —_—— s of Grachov's style is a synthedls of Ryfflan romantic realism | |khe USSR for a solo show in the exhibition hall of the House of
deeghy ™ \\mnl ache Ny Dksnine 2080 Republic  yomma of UG of e “?.md 3 (Polenov, Leviran) and Chinese Juedig#l painting, In his youth, | [Architects of Ukrainian SR in Kiev. In 2005 he was awarded
csm»‘*“f‘d EreryinS e of mOTE Ly and 00 “‘,‘ hand, 108 C2 L ed the DT nibition T e was S ey the \mdersnndmg of absalute u life had formed, and that inner in Discipline Phkography at Digifstival.net, Mercafir,
ative 10 2y s an P reasions S H\mﬂ"’?\z chm T 0RA b I w10 B ey, T 20 et M rudying | Piazza Artom 12 - Firenze, Italy and later that year was awarded
ncan e L e ot T s\nm  wres of e gs'xz for .2 o SSR 10e g s B philosaphy and diffezent seligions. L vith certificates at the China Jinshan International Folk Painting
gw“ﬁg’g,ummv P “":‘:} srudfing S et o o °‘°§"‘§Y and 8 ) Folk P A person with uneasy destiny, who absorbed the energy of | [JExhibition held in Shanghai, China
COMER ) expertn Russia® O g youd \\{ml\cf er wﬁwﬂﬁ- nshan 30 . -
e pere ghesis oF inong 18 dat on C “' nae
a SRS edeval PR ned, 1906 1 it
and 1P oo 5‘1\: 38 8.0 ese medITLE 0 for radying
Grad! achovs Ch ity  of life et o™
Low! “bsotute U
(Palenoh m\dmﬁd cepte aual
the unde whgens

Yo w3 O ﬁﬂ‘“‘
P\,a\»i\"” o i un

‘Blue and Grey, Screen, four parts, Oil on candboard 240 x $0 cm
44+ Fine An Maarzine. Sorina 2007

e rey, Seee™

* OBHApPYXXeHMe TeKCToBbIX obnacTe
* onpepgenexue yrna nosopota Tekcta (skew detection
* onpepeneHue NoPSAKA YTEHMS

ppastine S i

apemne A
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[MeuatHble fOKYMEHTDI

OcHoBHble 30004M

* AHONM3 CTPYKTYpPbl CTPOHMLbI

(layout analysis, geometric structure analysis, page segmentation, region classification)
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Fig. credit: Y.Y. Tang et al.
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[MeuatHble fOKYMEHTDI
OcHoBHble 30004M

* AHONM3 CTPYKTYpPbl CTPOHMLbI
(layout analysis, geometric structure analysis, page segmentation, region classification)

[

T11

T2

e Metopgpl
* «Ceepxy-BHu3» (top-down)
 XY-cuts, whitespace segmentation
* «Ceepxy-8uu3» (bottom-up)
* rpynnupoBka Bnmkaiumnx cocegen, auarpammsl BopoHoro

15 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice.

Fig. credit: Y.Y. Tang et al.



Projection profiles and XY-cuts

riemopbyotird 7

Z

BeptmkanbHas
 NpoeKuus

[opu3oHTANbHOS
NpoeKL
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Fig. credit: Y.Y. Tang et al.



Metofibl «CHU3Y-BBEPX»
Pesynerat anroputma Docstrum

|. G. Steele,! E. Treasure,? N. B. Pitts,> |. Morris,” and G. Bradnock,’

e u n th Survey, pu

ished this year, showed

that the number of people without teeth should fall over the next

three decades, to only 4% of the UK population. Patterns of tooth loss

Dffice of National Statistics together witH
the Universities of Birmingham, Dundee)
Newcastle-upon-Tyne and Wales|

and retention are also changing. This article, the first of a series on the

interpretation of the Adult Dental Health Survey, discusses the

implications of these trends for dentistry]

F?ho had no natural teeth at a]l'ii
19987

Hestructive dental diseases (canies and perid
bdontal disease) dictate that ape 15 alwayy
likelv to be a principal factor associated with

Hon) may be necessary if an accurate indica

lotal tooth loss. Figure T shows the propor]

tion of oral health 15 to be obtained from all

hon who do and do not have teeth, plotted

[ the time of the first national survey
A ; i g which wa
held in 1968 and covered only Eng

patient groups. Data relating to these arg

hgainst age. Although 87% of all adults had

[and and Wales, over one third of the popu{

also reported here in order to illustrate and

pome natural teeth, up to the age of 45 thg

lation (57%) had no natural teeth. bven

discuss some of the important implicationg

figure was almost 100%, while over the agd

hmongst people aged 55-44 at that time, an
pdentulous mouth was a common finding

[or dental practice from the findings of thd

pl 54 being edentate was still a relatively]

BUTVEY]

tommon occurrence. Amongst people aged

[22%)." Times have changed. This papeq

[The national surveys of Adult Dental

5 and over. those without natural teeth

T

Health have given a 10-yearly summary ol

pere still in the majority (58% ). Nevertheq

Kingdom Adult Dental Health Survey,” td

he clinical condition of adults in the United

fess, the retention of some natural teeth 14

Hescribe the oral healih of the nalion i

now sufliclently commaon that, amongst thd

Kingdom {England and Wales only in T968]

1998, The data were also used to predici
hat 1s [ikely to happen cver the next 20 oy

Rentland and Northern Treland were sird

‘vounger-old” population nearly two thirdyg

veyed later) on three previous occasions.' 1

[64%) ot the 65—74 vear age group and

B0 vears and these projections and theiy

([he fourth report in the series was published

more than hall of all of the people ol "pen4
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Fig. credit: A. Namboodiri et al.



Metofibl «CHU3Y-BBEPX»
M cnonbe3osaHue puarpamm Bopoxoro

Myocardial Tumor Necrosis Factor-a Expression

Device Support

Pefer Razeghi, MD, Madhuri Mukhopadhyay, BS, Timothy J. Myers, BS)
Fanelle N. Williams, BS, Christine 5. Moravec, PhD, O. Howard Frazier, MD, and

Heinrich [aegtmever MD, DPhil

s 0
and _alter myocardial

. The Cniversity of T-:':afv—linuston Medical b--:hc-o[ Huu*»ﬂm Texas, 51 Lukes scopal Hospital an

Gr=a {TNFa] expression, but a correlation befween clifo-
iraland molecular indices has nof heen established.
Mefhods, We enrolled 13 patients with end-sfage hean
failure [reated with drugs and mechanical unloading T3
protocol including the collection of myocardial TI550m
samples af LVADY implantahon and explantation, 1€T
oimnfailing donor hearls served as conlrols. 1™ Fae express
el WiE measured by quanbifafive reverse transcriplion
polymetase chain reaction. Clinical indices of heard a1l
re—Were_retrospectively analyzed and correlated with
ardia X EXP .
Ter diasialic d I
d (p < 0.01) and cardiac index (p < 0.001

ding. TINFor eXpression was | k:

patients and decreased with mechanical unloading in 3

PToYve ana elevate
st decrease with

evels 0f myocardia
mechanical uninading

ifidices of heart failure in LV AD-supported patients diy
O always correla.

v The Society of

Oracic aur
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Fig. credit: A. Namboodiri et al.



[MeuatHble fOKYMEHTDI
OcHoBHble 30004M

« OnpepgeneHre NoBopoTa TEKCTa
(page rotation, skew detection)

* Projection profiles
(Bns McxogHOTO U30BPAKEHMS UM KOMMOHEHT CBI3HOCTH)
* Mcnonb3osanme npeobpazosanms Xada

» Onpepenexue yrna HAKIOHA TEKTOBbIX CTPOK

19 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice.



Mpeobpaszosanue Xada (Hough transform)

OcHoBHas upes

» Koxpas npsmas 30gaeTcs ypaBHEHUEM

* Yepes NpPoU3BONbHYIO TOUKY MPOXOAUT
6eCKOHEUYHOE YMCIIO NPAMbIX

 [peobpazosarre Xada oCHOBAHO HA
«FONOCOBAHMMY TOUEK 3Q T€ [IMHMM, HO KOTOPbIX

OHM MOTYT NeXAarTb

* JIMHMM € MOKCMMONbHBIM YUCIIOM FONOCOB

BbIMIPbLIBAOT

20 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice.




[peobpazosanue Xada

o (x;, i)
y=ax+b

o (X y)

image space

‘ a"

b L

'. b

: b=—xjaty;
b=-x;a+y;

Hough space

* [ns ganHoro Habopa Touek (X, y) HaWTh Bce Touku (a, b), Takue uto y = ax+b

 Touke (x;, y;) cooTsetcByeT npsmas B NpoctpaHcTtee Xada: b = —x.a + v,

21 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice.



[peobpazosanue Xada

e Pazbusaem MPOCTPAHCTBO NAPAMETPOB HA
KAYEHUKM HOKOMNNEHUI»

 [Ins KaXXAOM TOYKM M3 30[AHHOTO
MHO>XECTBA TOYEK HA MIOCKOCTH
nepebupaem BCe 3HAYEHMS NAPAMETPA O U
BbIYMCMI€M COOTBETCTBYIOLLIEE 3HAYEHUE
napametpa b, ysenmumsaem cuetumk
COOTBETCTBYIOLLEN AYEMKH

* Buibupaem suerkn ¢ 6onbLMM 3HOYEHUEM
CYeTUMKa

Qmin

amax

bmin

I'!."'I‘I‘Iflili.

-
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[peobpazosanue Xada

O6bIuHO, UCMONb3YIOT NONSPHbIE KOOPAUHATbI:

= —EDSE ;1:+( il ) r=xcost + ysin f
¥ = sin # sinf /) - y -

0. ¥ 0
.-y Prmin TN 0 max__ g
E', -
AN .
(] === P
Pmax
L] Y
x P
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Mpeobpazoeanme Xada

MEG THETH 2 FOS THETH

¥ AKIS —

HES THETA @ FOF THETA MEG THETH ] PO% THETA

1<l 1l

24 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice.

Ouanason O: [-90°, 90°]
[uanason p: [-DV2, DV?2]



[MeuatHble fOKYMEHTDI
OcHoBHble 30004M

« OnpepgeneHre NoBopoTa TEKCTa
(page rotation, skew detection)

« Projection profiles

(Bns MCxoRHOTO M30BPAXKEHMS MM KOMMOHEHT CBS3HOCTH)
* Mcnonb3osanme npeobpazosanms Xada

» Onpepenexue yrna HAKIOHA TEKTOBbIX CTPOK

« O6HAPY>KEHME TEKCTOBBIX CTPOK
(text line finding, baseline finding)

-
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L. (.—..“7 \y\. L% 24N b LI v ¥ =R ] A= 3 = = ¥ ‘.] .} ;l(-\ﬁ‘d“i
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O6Hapy)xeHue TeKCTa — NPOU3BOSbHbIe U306paXkeHuUs

igital
INERE
Proc

igital
mage
Processing

igital
Image

Processing

Second Edition

Rafael C. Gonzalez

Richard E. Woods

MCXOHHoe : i ' "1 % Rafael C. Gonzalez
M306 p(])KeH me : Richard E. Woods

BosmodkHble pesynbratsl paboTsl aroputMos
OBHAPY>KEHUS TEKCTA
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Potorpadum

Knaceudmkaums nogxopos

Text detection and
localization

[ Texture-based J Region-based

/\

[ CC-based J [ Edge-based J

K. Jung et al.
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Potorpadum

MeTopbl, OCHOBOHHbIE HO CHANM3E TEKCTYPbI

Text

Nolext

O6vepmHeHue pesynstaros

N3eneueHune TekcTypHbIX Knaccumkaums
NPM3HAKOB pernoHos

(Gabor, Wevelets, DCT) (SYM)

[NocTpoenue nMpammab
M306PaXKEHMIA
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Potorpadum

Mertopbl, OCHOBOHHbIE HO AHAMM3E TEKCTYPbI

==

o CrioxxHbIit doH

e BoluncnmrensHo cnoxHbie (06paboTka HECKOMbKMX MACLLTABOB, ONepauun CBepTKM)
* [poussonbHAS HANPOBNEHHOCTb TEKCTA (HETOPU3OHTANbHbIN TEKCT)

e [1pounseonbHbIi pasmep wpmdta
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Potorpadum
Region-based methods (bottom-up)

e BoigeneHne KOMMNOHEHT CBA3HOCTM HO OCHOBE JIOKASTbHBIX NPU3HAKOB (GNM3KMM LBeT
MMM NPUHAANEXHOCTb TPAHMLE)

« O6vepmHeHune BbigeneHHbIX KOMMOHEHT CBA3HOCTMU B rPYMMbI NO NPU3HAKAM BNMU3KOro
PACMONOXEHUS U CXOXMX JIOKAMNbHBIX MPU3HAKOB (pa3Mep, LBeT)

(Woomera 176)

87 STUART HWY

(Woomera 176)

(Roxby Downs
(Andamooka
Glendambo
Coober Pedy
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Potorpadum
Region-based methods

==

* [poussonbHbIi pasmep wpudta
* [1poussonbHAA HAMPABIEHHOCTb TEKCTA
* [poctbl B peanmzaumm

o CroxHbii ¢oH
o LLym 1 HepesKkocTs M306paKeHHs

* Mcnonb3ytor 6onblioe KoMMUecTBo 3BPUCTUK

31 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice.



Stroke Width Transform (SWT)

A " L’? o o5
AL ATL S
B Ry T
o 42 3 Iz
Pt AN o
: B0 i
8
8 g L
FEE/N\

el fhg S AR

A 7
W v IR
rf E-"

_ A ¥ - FREEDOM
mfﬂﬁﬂl?r""xﬁh‘ o ural 481 =N W

(a) (b) (c) (d)
NexogHoe Pesynbrar SWT MNocne dunbrpaymm HarperHbi Teker

M3obparkeHune MO NPM3HAKY NOCTOSHCTBA
LUMPUHBI LUTPUXA

B. Epshtein et al.
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O6Hapy)«eHue Tekcra npu nomorym SWT

Find letter
candidates

Text line Word
aggregation Detection

Filtering

B. Epshtein et al.
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Boiuncnenme SWT

(a) (b) (©)

(a) @parmeHT wrpuxa

(b) p — nnkcenb Ha rpanMue WTpKXA,
g — NMUKCENb HO NPOTUBOMONIOXHOM CTOPOHE LUTPUXA
(rpapmeHTbl B p M g HONPABEHbI OPYr HO ppYyra)

(c) Bcem nukcenam Bgonb nyya pgq NPUCBOMBOETCA 3HAYEHME MPUHbI LUTPUXA

B. Epshtein et al.
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O6Hapy«eHue Tekcra ¢ nomoiybto SWT

WaW G ;‘E‘EHR"B NN
MBGIADN | FOAM RUBBER i
] A

—
T

o [paHULbI gNs HEPE3KMX M30OPAXKEHMI, HM3KOTO paspeLleHus — ®
* [NorpewHocts SWT Ha crbikax wrpmxos — &

* DBPUCTMKM 1S PUALTPALMM KOMMOHEHT — @

o [lBoiHOM npoxog u nHTerpaums pesynsraro — @
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Figure 1: stages of the SWT algorithm. a) original image b) Canny edge detection c) stroke width detection d)
connected components e) chaining f) final detected text
Saurav Kumar, Andrew Perrault



KombuHuposaHHbie metogb!

Input image

Pre-processing

o Text region detector
e Text confidence and scale maps
* Image segmentation (local binarization)

J

Connected component analysis

¢ Component labeling with a CRF model

J

Text grouping

* Minimum Spanning Tree clustering
# Line/word partition (Between-line /word edge cuts)

U

Output localization results

Y.-F. Pan et al., 2011
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KombuHuposaHHbie metogb!
Lar 1 — aHanus tekctypel

Text region detector Image segmentation

Original image Image pyrimid and corresponding Final text confidence map Binarized image
text confidence maps and text scale map

Y.-F. Pan et al. Fig. 5. Example of the pre-processing stage.



KombuHuposaHHbie metogb!
Lar 2 — aHanM3 KOMNOHEHT CBA3HOCTU

. -
e :Ell.l
G el |
L

Proceed

T
’.“K

- T
o {F‘.":"} 7

Height
when raised

115mm (42" )

MNls
(a)

with cautlon Y= LI\

Proceed
with caution
Height
when raised
115mm (4'27)

Fig. 6. Example of the CCA stage. (a) Components passing through unary clas-
sification thresholds. (b) Component neighborhood graph. (¢) Text components

after CRF labeling.

(c)

Y.-F. Pan et al.
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KombuHuposaHHbie metogb!
LLlar 3 — BbigeneHue TeKCToBbIX CTPOK M CrOB

* NOCTPOEHUE
Preceed MMHUMOSTBHOTO
with-eaution OCTOBHOIO fePEeBa
Hetaht Aep
when—ratsed
HE5mm—42™) * pelleHne
ONTUMU3ALMOHHOM
30004M
(a)
Proeceed
with eaufion
when ralsed
tH#5mm (427
(c) (d)

Fig. 7. Example of the text grouping stage. (a) Building component tree with @
MST. (b) Text line partition. (¢) Text word partition. (d) Text localization results. Y.-F. Pan et al.



ICDAR (2003, 2005, 2009, 2011)

Robust Reading Competitions

e PacnosHasanme cumBonos
* Pacno3sHasaHue crios

* JTokanusauus tekcra

* PacnosHasanme tekcra

Algorithm Precis1 | Recall I Time
on (sec.)
SWT 0.73 0.60 0.66 0.94
Hinnerk Becker 0.62 0.67 0.62 14.4
Alex Chen 0.60 0.60 0.58 0.35
Qiang Zhu 0.33 0.40 0.33 1.6
Jisoo Kim 0.22 0.28 0.22 2.2
Nobuo Ezaki 0.18 0.36 0.22 2.8
Ashida 0.55 0.46 0.50 8.7
HWDavid 0.44 0.46 0.45 03
Wolf 0.30 0.44 0.35 17.0
Todoran 0.19 0.18 0.18 0.3
Full 0.1 0.06 0.08 0.2
Hybrid Approach 67.4 69.7 68.5 243




Text detection with unsupervised feature learning

NEENESESEENAD
1. |_|(I)<CTpoeHMe cnosc;pﬂ I'IpMBHCIK(;B . ._;ﬂ!“--lsﬂﬂﬂllzrﬂ
«  Knacrepuzaums dparmentos 8x
nukcenei (aHanor k-Means) =g%==aa;gaa¥
e Crosaps 8 suge matpuusl D (64xd) e -~ -
2 FEENEEEEENNE

ﬂpe,qcm BNEHNE NPOU3BOJTIbHOTO

dparmenTa uzobpaskeHms 8x8 nukceneit  Figure I. A small subset of the dictionary elements learned from grayscale,

8-by-8 pixel image patches extracted from the ICDAR 2003 dataset.
npxY NoMoLM Crnoeaps:

1

o z=max{0, |Dx|-a}

— 32 features

—— 64 features
200 features
500 features

— 1000 features

0

3. Tpegncrasnenue dparmenta 32x32 ol

MMKCENs: KAXXAbIA NUKCENb KK LEHTP o7l
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T
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M306paXKEHMs: PUHANMBHAS PA3MEPHOCTS

o
)
T
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Figure 3. Precision-Recall curves for detectors with varying numbers of @
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O6Hapy>)keHue TeKCTa — YepTeXku U rpadpukm

(2005 ) 2006A  2007A  ZODOE  Z009F

« 2005A > | $1.44 >
2006A| §2.21
2007A 52.92
2008E 53.62
2009E S4.10

« O6Hapy>keHue TeKCToBbIX ObnacTe

» OnpepgeneHue yrna NnoBOpPOTA TEKCTOBbIX CTPOK

 Kopotkne pparmeHTsl Tekcta

e PaszHoobpasme WwpndTos, TEKCT NOF PA3HBIMMU YIMAMM

« OpHopoaHbIit GoH

* Bbicokas KOHTpACTHOCTb
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JKCNepUMEHTaNbHAA OLEeHKA

B

| )

$1.03

(B0

(B0

$0.99

$0.99

S2E (1594}
D4E (1432)
{ME (157}

(B0

S93E (1594

20059 (105)
04A (125}
01A (125}

(124 (246)
03A (124)

s0.87 (138)
51.03 (138)
$0.97 (138)

$0.97

50.59 (138)
(=01 20.59 (138)
£0.36 (138)

£0.86 (138)

[Q4A] (p[@1A] (o]O2A] (o]@3A] (0 QIE] [0[@1E] [0][Q@2E] [07[@3E] (07 0,25 (129)

Tectosoe mHoxectso: 1000 gmarpamm, crenepuposarHbix SWF/XML tool

LRR LPR TRR TPR
Preprocess 79.0% | 88.7% | 44.7% | 44.6%
NoPreprocess | 33.7% | 84.2% | 2.5% | 2.9%

N,o. — the number of correctly localized text blocks
N1, — the number of correctly recognized text blocks

LocationRecognitionRate = N,./Ng
LocationPrecisionRate = N,./N;
TextRecognitionRate = Ny,,/Ng
TextPrecisionRate = N;,,/N;

Ng - the total number of text blocks
N; — the total number of detected text blocks
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Screenshots
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— BbigpeneHne KkoMnoHeHT cBI3HOCTH

40% off Detrok cab
up to 40°

_ — Knaccmdukaums KOMNOHEHT CBA3ZHOCTH
=B, | ST BT B M OpANTMBHAS GUMHAPM3ALMS

(+) Brictpas GuHapuzaums
6 Days Only Last up to 40% off fumiture — Bpems oBpabotku nzobpakerns 1600x008
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Script dependency
Stroke Width Transform

Selected Islamikt Wisddms

Written by: Translated by:

.-"‘:~ N

Ehaikh Abdirahman Dahir Ajel Khurram Tai
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Script dependency

Selected Islamic Wisdoms

Writter by: Translated b}-‘:

[ETREbLL T ER)

Shaikh Abdirahman Dahir Ajeb Khurram Tat
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Script dependency
Stroke Width Transform
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Script dependency

Adaptive binarization
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3aKnro4yeHume

51

3auem Hy>XHbl QNropPUTMbI OBHAPYKEHMS TEKCTA?

— PacnosHasanume tekcra: oumbposm, MHOEKCUPOBAHME, MU3BNEYEHME MHd)OpmouMM,
aBTOMATMYECKUM nepesop, text to speech, HABUrALMS

MeuatHblie gokymenTsl (document images)

— AHQNM3 CTPYKTYpPbl OKYMEHTA, ONpefeneHme NoBOPOTa, BblAENEHUE TEKCTOBbIX CTPOK

Dotorpadmm (natural scenes)

— Texture-based & region-based

— Stroke Width Transform

[paduku, grarpammbl, 06NOXKKM
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