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Abstract

classification of document images with irregular-shaped halftone regions embedded in the text regions. This algorithm is

In this paper, a new algorithm based on pattern-list analysis is introduced for page segmentation and

composed of three steps. The first step, all the black pixels are extracted by the bounding-boxes and are stored in a linked
rectangle-list. The second step, all connected rectangles are grouped to form patterns and pattern-list. At last, the page
images are classified into text regions and halftone regions according to their the statistical features. After above three steps,
still uncertain patterns are further classified by the type of contextual patterns. Experimental results show the fastness of the

proposed algorithm in segmenting text and halftone regions and its excellent performance for complex document images.
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Fig.1 Order for pixel scanning in a mask
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Fig.2 Relation between two rectangles
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Fig.3 Results of the rectangles and patterns formation
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Fig.4 Schematic illustration of the pattern list formation
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Fig.5 Document image with regular halftone and text regions
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Fig.6 Document image with skewed text region

 lors of time in processing
ocumend image proces-
i o few disadva-
technigues have been g, peone 10

vears and they were

b Decause of the
fition in busin-

omguserized processing fompuizsized prozessing

b demanded | ch demanded.

e processing sysiem
componet.  imape
character recopnition

of document image

technius have been ‘

years and ey were t

o0 boey
Hiybrid sppeas

alobal stratesies hove ¢

he -

clussifl ‘

tha

(a) RIGER
(1024 x1024)

(b) XFKI

(¢) BRI

B 7 &8RN B A SR 1R 30T B AR

Fig.7 Document image with irregular halftone regions enchased in the text regions

T LA B A 164 SO i LT 40 B AR 1R 7 9 43 1 3
Ro NERTTUFH, XFHRFMBRT K, %
GRS IR, METRERED S8 RXYC B,
HTERERETAEEHBRA R, Bk Tk & 7
(a) XAERRA B 22 B0 BMR BT HAT IEB 89 5381

5 & #

FESCHR[ 6 ] By 82 X 8 2 2 7m SO T T B 4R B9
Bt ERE T —MFH RS2 XEE, b TR
(6] F AN LRI BB R E R ASHEHR, i B
MEB A S B, FbASOHER 0 RHET TR
BB BRI KRB T R RER N,
RERT BARWE—MEE, MBS TR i 4 &1
BRHWHE T 3058, RN A R84,
AU KB A R A A o E BB AT
G, IHREH-SRBTEENEHEEE, &5
WERAPAE P B SCF XA LR A OCR
ARG, B A KATHEAR R R, THRBEAZX
FHR, B BRE R U R ESCRFRBREREW.

$ % 3k ( References)

Abele L, Wahl F, Scherl W. Procedures for an automated

v
» Btap

ion of text and halftone regions in documents[ A].

In; Proceedings of the 2nd Seandinavian Conference on Image
Analysis[ C], Hellsinkii, 1981; 177 ~182.

Nagy G, Seth S C. Document analysis with an expert system[ A].
In: Pattern Recognition Practice[ M], Gelsema E S, Kanal L N
Editors, North Holland: Elsevier Science Publishers B. V., 1986
149 ~159.

Strouthopoulos C, Papamarkos N. PLA using RLSA and a neural
network [ J ]. Engineering Applications of Artificial Intelligence,
1999,12(2) : 119 ~138.

Shulan Deng, Shahram Latifi, Emma Regetova. Document
segmentation using polynomial spline wavelets [ J ]. Pattem
Recognition, 2001,34(12) . 2533 ~2545.

Jaekyu Ha, Robert M Haralick, Ihsin T. Philips recursive X-Y cut
using bounding boxes of connected components[ A]. In: Proceedings
of Third International Conference on Document Analysis and
Recognition[ C], Montréal, Canada, 1995; 952 ~955.

Mitchell Phillip E, Yan Hong. D page
pattern spread analysis [ J ]. Optical Engineer, 2000, 39 (3):
724 ~734.

Tseng Lin Yu, Chen Rung Ching. Segmenting handwritten Chinese

tation based on

characters based on heuristic merging of stroke bounding boxes and
dynamic programming [ J ]. Pattern Recognition Letters, 1998,
19(10) : 963 ~973.



