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AUTOMATIC TEXT DETECTION USING MORPHOLOGICAL OPERATIONS AND INPAINTING
Makhsudov V.G., Yaxshiboyev R.E., Bobojonov B.O., Latipova K.D., Zuparov I.B.

ABTOMATUYECKOE ONPEAENNEHWUE TEKCTA C NOMOLULBIO MOP®O/IOTUYECKUX
ONEPALUN U PUCOBAHUA

Maxcynos B.T., Axwmboes P.3., bobosxkoHos b.0., latunosa K.[., 3ynapos U.B.

MOP®O/IOrTMK ONEPALUANAPHU PAHITCU3/IAHTUPULL EPAAMUAA MATHHU ABTOMATUK
AHUKNALL

Maxcyznos B.T., Axwwnboes P.3., bobosxkoHos b.0., atnnosa K.[,., 3ynapos U.B.

Tashkent Medical Academy

Boccmamosaerue usobpasicenuss — 3mo npoyecc 0CCMaHO8AeHUS NOMEePSHHbIX UAU NOBPENCOEHHBIX YHACMKO8
UAU HE3AMEMHO020 U3MEHEHUs CO0epHCUMo20 u3obpadxceHus. OnucaHa mexHuka 048 O6HApyxceHus U yda/eHus
mekcma ¢ uzobpaxcenutl. Cucmema o6Hapyscugaem mekcm ¢ NOMoublo Mopgho/a02uvecKUX onepayull, MapKuposKu
C8513QHHbIX KOMNOHEHMo8 U Habopa Kpumepuea gbibopd, Komopblll noMozaem om@uabmposams HemeKcmogble
obaacmu. PucosaHue mekcma 8bIno/Hsenmcs 8 08a 3mand: Ha Nepeom amane mekcmoeas 06.1acms onpedeasiemcsi
asmomamuyecku, 6e3 g3aumodelicmaus ¢ N0/6308ameJieM, HA BMOPOM 3mane mekcm y0ansiemcst ¢ U300paxceHust ¢
UCN0Ab308AHUEM AA20PUMMA HCUBONUCH HA OCHOBe 06pA3Ya.

Kawueavle ca08a: 06HapysiceHue mekcma, pucosaHue, Mopdoi02uyeckue onepayu, MapKupoB8Ka n00KAIOHEHHbIX
KOMNOHEeHMOo8.

TacsupHu Kalima mukAaw — maceupHuHz ampogudazu 6y3uizaH XydydaapuHu Kalima mukaaw éKu pacm map-
KUGUHU ce3uamac 0apaxcada yzzapmupuiu xapaénuza 3smubop Kapamuaza. By 8usyan KupuwHuUHz 6eaA2UuAaH2aH
xydyduda emuwmaémeaar MasAyMoOmaAapHu myaoupuw xeapaéHuHu aHaaamadu. Ywey makoaada makoum smua-
20H MeXHUK MaceupAapidaH MAMHHU AHUK/AAW 8d YHU 0Aub6 mawaawza Kapamuazad. Tusum mamuHu mopgho.io-
2UK onepayusaaap, y1aHzaH KOMNOHeHm épAuFU 6a MAMHAU GyamazaH XydydaapHu uampaaweza épdam bepaduzaH
MaH/108 Me30HAapU aHuKAaHadu. lllyHoall Kuau6, Hamuxcada 0AuH2aH pacm - 6y pakam mMamHau maceupdaH ubo-
pam 6yaadu. MamuHu 6ysw ukku 6ocku4da amanza owupuaadu. bBupunuu Kkadam mamuau XyoyoHu aemomamuk
pasuwda golidaaarHys4yu mascupucud aman2a owupu1adu, UKKUH4U 6ockuyda saca MamHHU axcpamub onadu. Pac-
COMAUK an2opummu époamuda MaAmMHHU paAcMOaH Mme30a JHupuil amaiiapu 6axcapuaau.

Kaaum cyzaap: mamHHu aHukaAaw, 6yau, Mopgoso2uk onepayusnap, 60F1aH2aH KOMNOHEHMAAp épAUuFU.

mage in painting is a method for repairing damaged

pictures or removing unnecessary elements from
pictures. It recovers the missing or corrupted parts of an
image so that the reconstructed image looks natural. In
real world, many people need a system to recover dam-
aged photographs, designs, drawings, artworks etc. dam-
age may be due to various reasons like scratches, overlaid
text or graphics etc. This system could enhance and return
a good looking photograph using a technique called image
in painting. Image in painting modify and fill the missing
area in an image in an undetectable way, by an observ-
er not familiar with the original image. The technique can
be used to reconstruct image damage due to dirt, scratch-
es, overlaid text etc. Some images contain mixed text-pic-
ture-graphic regions in which text characters are printed
in an image. Detecting and recognizing these characters
can be very important, and removing these is important
in the context of removing indirect advertisements, and
for aesthetic reasons. There are many applications of im-
age in painting ranging from restoration of photographs,
films, removal of occlusions such as text, subtitle, logos,
stamps, scratches, red eye removal etc. Paper is organized
as follows. Section II describes automatic text detection
using morphological operations, connected component
analysis and set of selection or rejection criteria. The flow

diagram represents the step of the algorithm. After detec-
tion of text, how text region is filled using an Inpainting
technique that is given in Section III. Section IV presents
experimental results showing results of images tested. Fi-
nally, Section V presents conclusion.

Related work

The concept of image inpainting was first introduced
by Bertamio et al. [1]. The method was inspired by the real
inpainting process of artists. The image smoothness in-
formation interpolated by the image Laplacian is propa-
gated along the isophotes directions, which are estimated
by the gradient of image rotated by 90 degrees. Exemplar
Based method proposed by Criminisi et al. [4] used a best
exemplar patch to propagate target patch including miss-
ing pixels. This technique uses an approach which com-
bine structure propagation with texture synthesis and
hence produced very good results. In [2], the authors de-
compose the image into sum of two functions and then re-
construct each function separately with structure and tex-
ture filling-in algorithms. Morphological technique is used
to extract text from the images presented in [11]. In [5],
the inpainting technique is combined with the techniques
of finding text in images and a simple algorithm that links
them. The technique is insensitive to noise, skew and text
orientation[6]. The authors in [3] have applied the CCL
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(connected component labelling) to detect the text and fast
marching algorithm is used for Inpainting [7].

The work in this paper is divided in two stages. 1) Text-
Detection 2) Inpainting [8,9]. Text detection is done by ap-
plying morphological open-close and close-open filters and
combines the images [10]. Thereafter, gradient is applied
to detect the edges followed by thresholding and morpho-
logical dilation, erosion operation. Then, connected compo-
nent labelling is performed to label each object separate-
ly. Finally, the set of selection criteria is applied to filter out
non text regions. After text detection, text inpainting is ac-
complished by using exemplar based Inpainting algorithm.

Methodology

Exemplar based Inpainting technique is used for in-
painting of text regions, which takes structure synthesis
and texture synthesis together. The inpainting is done in
such a manner, that it fills the damaged region or holes
in an image, with surrounding colour and texture. The al-

v _L_,_‘.". 5 -
TIME'SINEW

ROMAN

(a)

TIME SNEW

ROMAN

TIME'S NEW
ROMAN

(b) (c)

gorithm is based on patch based filling procedure. First
find target region using mask image and then find bound-
ary of target region. For all the boundary points it defined
patch and find the priority of these patches. It starts filling
the target region from the highest priority patch by find-
ing the best match patch. This procedure is repeated until
entire target region is inpainted. The algorithm automati-
cally generates mask image without user interaction that
contains only text regions to be inpainted.

Experimental results

Figures shows the results of text detection from
an image and inpainting by using exemplar based
Inpainting algorithm. Figs. 1, 2, 3 (a) shows the original
image. (b) is the image obtained by applying first set of
criteria. All objects whose area greater than 10000 and
filled area greater than 8000 are eliminated and major
axis lengths are in between 20 to 3000 are considered
to be text. Still, some small non-text objects are detected.

b

TIMIE S NEW
[ROMLAN

(d)

Fig. 1. Text Detection and Inpainting (a). Original image (b). Image after applying first set of criteria (c). Image after
applying second set of criteria (d). Image mask (e). Inpainted image using patch size 4x4 and search window size 81x81.

fa)
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ISSN 2181-7812

www.tma-journals.uz



“-

(d)

(e)

Fig. 2. Text Detection and Inpainting (a). Original image (b). Image after applying first set of criteria (c). Image after
applying second set of criteria (d). Image mask (e). Inpainted image using patch size 5x5 and search window size 81x81.
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Fig. 3. Text Detection and Inpainting (a). Original image (b). Image after applying first set of criteria (c). Image after
applying second set of criteria (d). Image mask (e). Inpainted image using patch size 5x5 and search window size 81x81.

To eliminate small objects, connected component la-
belling is applied to the resultant image (c) represents
text detection by applying second set of criteria which
eliminates all the objects whose area is less than 300 and
filled area is less than 500.

Conclusion

We have implemented an automatic text detec-
tion technique from an image for Inpainting. Our algo-
rithm successfully detects the text region from the image
which consists of mixed text-picture-graphic regions. We
have applied our algorithm on many images and found
that it successfully detect the text region.
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AUTOMATIC TEXT DETECTION USING
MORPHOLOGICAL OPERATIONS AND
INPAINTING

Maxsudov V.G., Yaxshiboyev R.E., Bobojonov B.O.,
Latipova K.D., Zuparov |.B.

Image inpainting is the process of restoring the lost
or damaged regions or modifying the image contents
imperceptibly. It refers to the process of filling-in missing
data in a designated region of the visual input. In this paper,
the technique presented is for detection and removal of text
from images. The system detects text using morphological
operations, connected component labelling and a set of
selection criteria which helps to filter out non text regions.
So, the resultant image is the image with only texts. Text
Inpainting is done in two steps. The first step detects the
text region automatically, without user interaction and in
the second step; the text is removed from the image using
exemplar based Inpainting algorithm.

Key words: Text detection, Inpainting, Morphological
operations, Connected component labelling.
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