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399mlsbgdsby 39mdgBHMHOMo Mm39M5309d0L Lo gdom bgds
LEHOogmbgdol 931999%0U (baseline) 90 Qo dobo
3mOH0DMbEIMMHO 80O GOI0EID  F9IbMHOMdOL  3mbols
3o0mmgms,  MoL  J9009393 LEOMWEgds  Lohgolbo  MboL
300sOmMMgdom 369305, O®Aol 909303 800900
3mOH0DMbE MO0 0850107 gd00 QLMo 2oTMBobegds.
®  390Mm535H90M0  samGomdo  JglodEgdguos  godmygbgden

0969b LosGdogm ©M3996¢3900b 33@™M5EGH™MMO (N
Bobg3M5003E™ToE MO L3oboMgdOL Qo 3530536036930l
LodmPomgdol  JguermeEgdol  EOML, OMEILsE 9GO ™brwo
9mfymdomdoEsb  F0MgdMO  2oIBOOWO  godmbobvIrgdqdo
533MB5GHMMO© ©I3MMYJBH0MYdS S Tgobobgds 3mM0BMbEHIME
9o 9Md5d0 QoLHMMGdIMOo Lobom, Mg SLYMO Fodmbobwyegdols
999030 53999539000 3M39LL I60T369M365 2o585MEH0390U.

3. 6586™ddo  fomImygboos 3M5mobsdIM0O  qobsmgdom
399mf39mwo NOMINITToTTTuge! 3M9©0096GH Mo xmbol
RBOWEMS300L 3006303900, 30650©sD, sbgmo Moo gbGHMwo
xmbol, 3958mbobyEgd0sb dowosbs dm3mM9do 56
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35JLOToE MBSO  POIBOWEHZMS 930 gdg0s  Q3dMbobegdoL
390003™30 5650DoLIMZOL O oM JIbgdoLsMZ0L.

59 doBbom:

3990bobYgdols 3505650500 3obsmgdom 399mf39wo
3650096 Mwo BMbgdol mbol Fglogsligdws® Aobbm®mEogw s
398B0WE3M0L  JMORMEMmyo©Oo  d9dobobdgdol 390056090
3063950 299mbsbgdols DOMOHIOL M39M5@GHMM0L
00bsM0Bs3000m  FoEgdMwo  35FMBbEdOL FMOBRMEMYOMOO
5EMmOHO0MI0M ©HFMT5399 oMb GdLMSb.

399myggbgdmo  odbs 936939 AmOGFMwmyomOo  GHm3-39¢
M3965305,  MoEA053  H™M3-39¢)  m3905GHMmO0 BIOHO™
0bOGOMIYwo LAOYIHYOO 9939bGHom
399mbobMgdsbg 0mddggdl MHmamOHE  Jo@swlobdoMeo
BOWGHOO.

GM3-39¢) swamOomdo, OMIgog ™30l b0z 9x3mdbgds
650m©g603g 30039 INORMMMAOMO M39MHOE0SL,  MMYMEMOE
5M0L  ,305L03MH0“  FMOBMEIMPOMMO  goblbs o IbYMZs. 53
3606303990l 259mygqbgdols 3909950 LGOS
AmORMEMYP0IO0 M3gOHIBHMOIO0L 130M5EHGLMOYOO.

6596MH™mddo  999m33 MO ©OILEHMOIdIMWos,  MHMI
39bsmgdol  2Ms09bGHoL  FgbodE0MgdS© d96mPgmo
AmORM@MY0MOH0  GHm3-39¢0 3960530900 I osbs 96
Bofowmd®mog s8mmgdl 309096 gmbl, mwdEs, dowgdmw
360500096F0Lsb goxgowGHOM 45dmbobmgdsdo 3090 ™I
9.0 0wm3md 9839JAL M™IgwoE ©sddsgzgool bbgs g@o3by
Po63my3009905 bdsmMob Laboom.

30650096 3e0ol03MMH0 GHM3 393)JOL Mb bzl derm3MGO 9139dE0,
6590380 B3ggbl Joge FgoMmm935H9d0s INORMEMAO0MMO GHMI-

39¢0L  dMmEOGBOE0MYOIONO  5ERMMOmMA0, LSIE  JXoLolMMO

31



AMOBMEMP0MO0 M39MGHMMYI0 T(330005 (193MbLEHOWE0mem-
39m©9bomMo M3905GHMOHJO00. 39009250, 900900
3990bsbMgds Losg 80W0sbsE FMIMMGOIMWOs AMOIbEHYICO

13mbo s 56 335436 dEPM3NOO 9539dGHo.
50Ls60Tdbs300,  MMT  godmbIbgdol  BHodol  dobgzom,  Fobsbfsmo

53300390000  dqlodgrgdgwos  Bggbl o9 390 0535H900
SaMmMomIGIOL  ©ITMY30EIIWI© b gOmMAsbgMb  3mIdObSE300m
390myqgbgds. o3 090998539090  5eaMmOomIJdol  25dmy9gbgdols
MB0ggMLOCMBsDY (96  Mb0g9MLME  FglodErgdermdsBg)  JomOmMOL
3990bObMgdol 3MTs3980L 3MM3gLdo.

5060950, LoEOoLgMESEoMm  bBsdMmddo dowgdwo F9wYa)00 INE0sbMdSdo

bl 99mfymdl  Bggbl  Jgggobsdo  sMLYdIME  godmf3939L -  (0BOWMEO
AG®9bLRMEO5300L 3OMEgLOL OBJSMIGOSL.
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Abstract

Digital image processing, analysis, detection, and recognition of figures in the
image is an important subject of academic and scientific research. A lot of works
has been conducted about this subject. There are three levels of processing,
however our research is focused on one of the most important areas of low-level
image processing - mathematical morphology.

Throughout our research we dive into details of the morphological operations,
their mathematical features, and methodologies of building more complex
algorithms. For practical demonstration of the successful usage of mathematical
morphology algorithms into digital image processing we use printed and
handwritten text images. We focus on the main objectives of image processing
applications, such as filtering, segmentation, detection, etc. One of the obstacles for
image processing especially for text images are the noise/background gradient
caused by uneven illumination.

Gradient background introduced by uneven illumination complicates the task
of such document processing and analysis. We propose mathematical morphology-
based algorithms that successfully removes these irregularities by filtering out the
image. Our ultimate target is to achieve segmented and minimized text image, for
that purpose we need to segment document image into lines and words.

The inclination and slant of characters inside the printed and handwritten
texts complicates the task of such document processing and analysis. Research
discusses the issues of restoring these irregularities to the normal (horizontal)
initial level in printed and handwritten texts.

Segmentation of handwritten lines and words to further identify them is one
of the difficult subject due to the heterogeneity of the texts. Under the scope of the
research the algorithm for segmentation of printed and handwritten texts obtained
by operations of mathematical morphology and a combination of image
histograms. The proposed algorithm uses a horizontal projection of the histogram
when segmenting the rows, and after a vertical projection of the histograms is
performed for each row, allowing the words in the text line to be segmented.



