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Text-line Extraction from English Document Images
Using the Neighbor Graph

Motor IwATA,t KoicHr KISEt and KEINOSUKE MATSUMOTO!

This paper presents a method of text-line extraction which is applicable to documents in-
cluding various orientations of text-lines. The method is characterized by the use of the
neighbor graph, i.e., the representation of adjacency among connected components. The use
of the area Voronoi diagram enables us to generate the neighbor graph independently of ori-
entations of text-lines as well as layout of documents. Using the representation, the task of
text-line extraction is considered to be the extraction of paths which corresponds to text-lines
from the neighbor graph. In order to obtain such paths, the method first extracts parts of
text-lines called seeds and then extends them iteratively based on the linearity and proximity
between a seed and an edge in the neighbor graph. The extension is based only on local
examination of edges so as to reduce the computational cost of the method. As the exper-
imental results for 50 document images, we obtained 90% of text-line extraction rate with
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6.82sec processing time for a page. Although there exist some limitations in accuracy, we
have confirmed that the method is flexible and efficient.
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Fig.1 An area Voronoi diagram and a neighbor graph.
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Fig.4 Results of each step. (a) input image (300dpi), (b) neighbor graph,
(c) seeds, (d) extracted text-lines.

P BERESOMEEEL ROLBETH 5.
PLEogs v, BEIC T mlE ko 5 Fike
LT, AEETHE, T3, A2, ASOBHOBLILDS
XFRNO—ETHDUREDOE VXX ZRD L. 2D
NABY—F LR, V—FiX, TR V—-T % &%
ZVOT, Y-FPoXFHOEEXEHEETHI LD
TE5. RIZ, #ELMEEZOHFAII, A2~Ad %
ZELGFELY-FEERTAILICLD, HBHEHIC
XFEF%1R5.
V-FREETSHEE, () BHOBRETIEY—F
CEINBEZEII VD, Y—-FrbRDONh 5
HEDEFEEIMEN &, (i) —#IC, ERT 2%
B—EIIETIO RV (V- FORCIBES 5708
B, BEERLTVD) TEFMEE LS. BiFIco
WTi, Y-FERLME>HDEL, 6% ERREW
KBO TV LT > THLT 5. BEIZOWTE,
ERMZIEL LT, BB0oBEL RS, 209950
BROBEYEIOERRT 2 LI LY LT 5.

4. MEOLEH N

ARPFE, BES T 7ER, V-FER, Y—FE
RO 3AT v 7 ONEIPSEE SN S, LITFTIE, H4
FRHWTRAEORNEZRY. &8, B4 (a) 3XFF)
DIEEPEBIFELET HR—TTH Y, &I 30° F
WTW3, EEIL 300dpi TH 5.

4.1 BHEI S TER

I, AN 2EXEE R T—HREERT ) 4
HEERT A, CoL &, WEOEE) T, LT
BEERASEAXELTHRET S, KIC, —BEERD
JARNCETWTEES S 72 BT 5. ZORE,
X 4(b) DEET T I0BLNE.

4.2 V—FER

= F AR, Y-FEESER, V- FEHERRO
QB SBREN S,

4.2.1 ¥ —FE#HER

Bzr 5 7 OROBIIE, TFEFE L THS PR
BEHEBELETRTWSE, 22T, ¥, BHBNTA



Vol. 40 No. 8
600 . - . .
P2
500 |
oS
= P1
. 400
(3]
[
[
& 300 |
o

n
(=]
o

T

A

o 1 L I
0 20 40 60 80 100

Tas dpixel]
5 HEBEOHES A
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for n=1to N do
foreach seed s do
if the seed s exists in S(the set of seeds) then
do

let v1 be a vertex at an end of s

let v2 be a vertex at the other end of s

Sold < §

e1g «— Select_Edge(s,v1,n)

egy — Select_Edge(s,v2,n)

s « Merge_Edge(s,v1,e14)

s «— Merge_Edge(s,v2,e2y)

if sg1q # s then
Delete all seeds which share edges of s from &
Addsin §
Recalculate features of s

end if

while sg1q # s
end if
end
end
M7 Vv-FEE

Fig.7 Extension of seeds.
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The edge e is appropriate for s but not for s’.
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Table 2 Experimental results.
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Fig.11 Examples of errors.
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