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Abstract

This paper presents a segmentation method, integrating judiciously the ofemitsgh-fuzzy computing and multiresolution image analysis
technique, for documents having both text and graphics regionssutrees that the text and non-text or graphics regions of a given datum
are considered to haveftiirent textural properties. Thd-band wavelet packet analysis and rough-fuzzy-possibilistieans are used for text-
graphics segmentation problem. Tileband wavelet packet is used to extract the scale-space featuiels,offbrs a richer range of possibilities

of scale-space features for document image and is able to zoom itammwband high frequency components. A scale-space featuiar vec
thus derived, taken atfilerent scales for each pixel in an image. However, the decompositiems&cemploying-band wavelet packet leads

to a large number of redundant features. In this regard, an ungsip@rfeature selection method is introduced to select a set of relevant an
non-redundant features for text-graphics segmentation. Finallyptighfuzzy-possibilistic-means algorithm is used to address the uncertainty
problem of document segmentation. The whole approach is invariaierr the font size of text, text line orientation and gray value of the text.
The performance of the proposed technique, along with a comparigbnelated approaches, is demonstrated on a set of real life document
images.

1. Qualitative Evaluation of Different Text-Graphics Seg-  qualitatively varying the value @& The quality of segmentation
mentation Methods improves from left to right in these figures as the increaghen

) _ o ~value ofs.
This section presents qualitative performance analysis of

different text-graphics segmentation methods applied on more

number of document images. The proposed text-graphics se§- Determination for Threshold of Sobel’s Operator
mentation algorithm [1] is compared with the method using
dyadic wavelet packets addmeans M1) [4], the technique
using M-band wavelets ankkmeans (1M2) [2] and the method
using cubic b-spline wavelets alkemeans M3) [3]. The re-
sults are reported in Figs. 1, 2 and 3. It establishes ffeze
tiveness of the proposed algorithm.

In [1], feature vectors are computed by applying nonlinear
function to each of the subbands generated/bipand wavelet
packet tranform. The window size for nonlinear energy egtim
tion is calculated based on Sobel’s edge operator. Thetibicks
value for Sobel’s operator is determined by extensive exper
ment. Fig. 14 reports the average segmentation accuracy of
the dataset used with respect to Jaccard index, Dicgbeset,

2. Qualitative Analysisfor Feature Selection Algorithm sensitivity and specificity for diierent values of threshold rang-
o ) _ing from 0.65 to 0.99. It can be seen from this figure that as the

The quantitative performance analysis of feature selectio,5|e of Sobel parameter increases, starting from 0.65tbe
algorithm for diferent valu'e of fea.ture selection parame;er age segmentation accuracy also increases, and it attginasti
with respect to segmentation metrices, namely, Jaccarkind |eye| accuracy when Sobel parameter is firmed at 0.95 for the

Dice codficient, sensitivity and specificity is reported in [1]. fifty benchmark document images used in the experiment.
Fig. 4-13 present the importance of feature selection dhgar
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Figure 1. Text portion obtained using: (a) input image, M}, (c) M2, (d) M3 and (e) proposed
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Figure 2. Text portion obtained using: (a) input image, M)}, (c) M2, (d) M3 and (e) proposed
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Figure 3. Text portion obtained using: (a) input image, M)}, (c) M2, (d) M3 and (e) proposed
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Figure 5. Segmentation results for(a) 090 (b) Q91 (c) Q92 (d) Q93 (e) 094 (f) 0.95 (g) Q96 (h) Q97 (i) 0.98 (j) 0.99

after:
inafight witha Japanese
o bad taretd hem

® e degion ook pce &t woond Nowa

n th Golden Gt
mmm&gsﬂnﬁh

. s A et
s o G 704

E.nmmmm'tu
inafight witha Japanese criminal
e d

n,,,,,,,..,mxum

" e e &
isbeieved at

e of* vill e boing et
o et e i o

inafight witha Japanese
mmmﬂeﬂm

diegaion ook plce  wound Noow
Wmmenld:nﬁmh ik
mmmﬁvlmm

hnmmmm‘ will be boking & pes

o e
mm

ey BrsdEcbuy @

il

(f)

N—— .

m.mmm-t-pmmﬂﬂw
mmw@dm

” The deguion ook pce 8 und Nooal
,mymaumnfm b
Kakichodislof S

i s G g0

m,‘usmam-u'm»'nﬂ-'”“r.:"g

ey 0" v of e inid

incient and
ml'm‘ e o) s

d.,,,ﬂmdum

md‘m’ ""“‘ esidl

a st e meabesof* will e bokdig & pes

e rock goup Copal oo e oyt
muﬁmhrm
B L @l
_(©
mnﬂgh(wlthl]altlﬂﬂ““m‘"ﬂm
hohadtargeted them

mwmmwmummm
‘e e Glen e s
Kabuicho diarof Sl

Crmes A pesent, we do 1o
s;:z::m 'wmudnuui
o ey 0 e of e el

M,,.,,,. e

mmxuw-m:";
e Golden Gerka,
)\'Sﬂﬂ')lﬂmﬂ

et e members of il e bl 4 s
" ap Gl iy
udda fom Loodon,{ meting i

A 20 e b Ecy @

@

0
mmmﬂm{ vil e kg @ g
;Mmﬁyﬂ  confeeace e oday et
Botda ' frm. Losb,{ mcinpwib il e
Btk o i’ (e Brth Ebassy

(h)

—

after a British rock group were

mmontwkplmuunundm
i te Golden Gaden nighicub
Rabakicho it of il

Seios G A s, Y0 do
pr ,.'mmmm

after a British rock group ¥
inafight witha Japanese ¢
‘ho had targeted then mes
‘The jon ook place 8t nw
m.y‘wf“mcwm Garlen
Kot St

s o i vt 2

mv{‘v::\

i from.
BT ! et

()

after a Brish rock group were:
m.wmn]alﬂnﬂ"‘m‘”
who had targeed them.
The alegaton ook plce  woond Nowa
sty n he Golden b
mhmd.mad ik

Tt Sefos Gl Mm““
Sq:fm u.mwhﬂdlh
..nmyum wee of the incident,

-
fbma’n’mm e

froa, Losdon
b s A

Nw:
The alegation (onk Iﬂm o womd
sty e Glden G bty
Kahkihodiitof St
mxmohu'n e
ot
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4. Selection of Clustering Parametersaand w

Throughout the experiments the parameter valuesasfd
w are made fixed at.B0 and 095 respectively in [1]. Better
segmentation results even may be obtained using rougly-fuzz
possibilisticc-means by varying the parametexsandw. In
this section, segmentation accuracy is presented by et
parametera andw as depicted in Figs 15 to 18 forftkrent
images. These figures shows that more desired results may be
obtained for other combination efandw for some document
images.
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Figure 15. Segmentation accuracy of various combinatianasfdw
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Figure 16. Segmentation accuracy of various combinatianasfdw
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Figure 18. Segmentation accuracy of various combinatianasfdw
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Figure 20. Segmentation accuracy of various combinatianasfdw
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Figure 22. Segmentation accuracy of various combinatianasfdw
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Figure 23. Segmentation accuracy of various combinatianasfdw
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Figure 24. Segmentation accuracy of various combinatianasfdw
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