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(Hybrid Approach of Texture and Connected Component Methods for
Text Extraction in Complex Images)
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Abstract

We present a hybrid approach of texture-based method and connected component (CC)-based method for text extraction
in complex images. Two primary methods, which are mainly utilized in this area, are sequentially merged for
compensating for their weak points. An automatically constructed MLP-based texture classifier can increase recall rates for
complex images with small amount of user intervention and without explicit feature extraction. CC-based filtering based
on the shape information using NMF enhances the precision rate without affecting overall performance. As a result, a
combination of texture and CC-based methods leads to not only robust but also efficient text extraction. We also enhance
the processing speed by adopting appropriate region marking methods for each input image category.

Keywords :
Connected Component(CC), CAMShift

Asdom 4 dolH: Be A vEYe o

Fae 249 3 AYYHAY, JuHez A R
AR 44, B, A% 59 AUE o) §Fe] AHEo
2 A9y ngnh Haele el A" 242 F
F3n ANFoN Aol F8% 1F JUE U
‘48, sAveE gusere vyoisty

(School of Media, College of Information Science,
Soongsi] University)

¥ B Jd7E AU auld Ty AYhdez o] R
e

HAadzk 200391099, 4SR5 Y 2004311¥4Y

(1033)

Text Extraction, MLP, Texture, NMF(Non-negative Matrix Factorization),

o

o)

w1 w3 o W& 74k A H(content-based
information)ell Hls] FjH o7 FZo| golgrte
Moz gty g4 e A F&o #F A7t ¥
grto] A28 AR EAH, v 994, B4 T
} U F4 99 22 RER S
By Bopol|A] AP gk 27
T & 9A(OCR) #F& gg &
x} Befoz Qa g4 WY #xb
3] 0134% e ERNE R R
EL?ﬂ a7 4 WH

i

2
T

2 E—“

— of 1:1
o



176 SEe 4 U 2XGY FE2 S HAZQ HAMHE WHo HE SR
I
r— ﬁ |_ —_—— CC Analysis -
Input Color Image | CAMShift | ) |
r’!lnpullmaus MLP ) | |
Video | 1 Red Band Classifier | | |
sl G ol e ] combiotion | || ! |
o e A |
______________ d [ p—
Document
Gocument m::; 'é“:n%a mrsLsﬁner Image Type mages
Images nput Image MLP Result J X-Y
Green Band Classifier Combination Recursive
Video ut
Images
Detected Text Regions <«4——] Filtering
a8 1 FAH AlAY THE
Fig. 1. Overview of proposed approach.
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Fig. 5. Basis images and encodings: (a) basis images, (b) encodings.
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Function Split_by_Y_Projection(region)
{
Project_on_Y_Axis(region);
Find_Valleys_in_Projection,
If (valleys satisfy threshold)
{

Split_Region_At_Valleys;
For(each sub-region from splitting)

Split_b jection(region); .
} plit_by X Projection(region @ ) ©

} a8 7. XY Z2HMel o (@x y Z2HHM, (be) &
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g 6 X-Y MH 28 21eE Fig. 7. Projections for identifying text regions (a)x and vy
Fig. 6. X-=Y recursive cut algorithm. proiections, (b.c)projections for two sub-regions.
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® Set up the initial locations (meanx(ilo, meanvlily) and sizes (A, Mido) of search windows Ws on the image depending on the
applications.
® Do
For each window W(i)
{
® Generate the TPI within W) using MLP.
for all pixek x, y) in an image, where| x— mean, (D), ||< 1,Q1), || y— mean, (1), ||< 4,(1),

if pixellxy) has been convolved by MLP in former iterations, re-use TPI(x.y),
else perform convolution using MLP at pixel(x,y).
® Based on the mean shift vector, derive the new location and size of a text region.
® Move the W) to the new location and change its size.
1
Merge overlapping nodes.
Increment the iteration number t.
While { Il meanx() - meanx(ilull > & or Il meany(iy - meany(ull > & )
a3 9. CAMShitt ¢x2l&
Fig. 9. CAMShift algorithm.
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waecki Schwarz Wisecki Schwarz Fig. 11. CC-based filtering: (a) texture analysis,

(b) quantization, and (c) CC-based filtering.
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b=2(M1| /Moo _MIOMOI /Mooz),

% 10, HMEe| #Hsto w2l A AE(FACHRE) where  anq ¢ = My | My — (M | My)".
Fig. 10. Transition of convolved regions using CAMShift:
from left top to right bottom. a3 10 CAMShift ¢xal2 28 = 7439 ¢
A9 4719 ®stg 2tk 19 10914 7 FAge
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=, mean shift gkol Aalx AAgk ostd wi7=] ¥t #H 40l FAHA G eI
B Zg)ai), o|3}& CAMShift WHOoE 7|F9 €Az 7)ukg
22 490 E (width) 7 o] (height)s 22 el BUBAA BAFoR A¥HE 4 94 I 94
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Fig. 13. Intermediate result for document images: (alinput image, (b)TPI, {c)CC-based filtering, and

(d)final result.
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