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ABSTRACT

This paper presents the automatically extracting method of data item from name-cards using
knowledge-base. In our approach, we utilize a structural information and a relational information
between data items and elements with knowledge in the name-cards. To describe a hierarchical
knowledge, we uses a frame structure and we propose an algorithim of domain classification to ex-
tract item and group candidate domains from the name-cards. From the experimental results, we
obtain the extraction rate, 95%, for 100 samples.
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Fig. 2. Representation of basic rectangle.
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% 7t 8 7} 2 Z (normalized-horizontal-width) :
Wxn = Wxp / Wxu
% 7t 8} M 2= (normalized-vertical-width)
Xyn=Wyp / Wyu
¥ %7t 3} A A (normalized-area)
An=Ap/ Au
* A 3t 3} 54 (normalized-center)
Cn=(Cxn, Cyn)
Cxn(normalized-horizontal-center) =
2 % (Cxu~Cxp) / Wxu
Cyn(normalized-vertical-center) =
2% (Cyu—Cyp) / Wyu
% 71 8 =¥ (normalized-coordinate)
Db =1 Xo = Xou | / Wiy

:‘}Xe_xeul/wxu
Dyh: \’ Yb_YbuI/Wyu
Dye: | Ye eul/wvu

oA 71M Fz2bu, pe 7tz dA), RE9 18 JRE
kg Jebduy

Hlugdgoa s Ha Py a, bAloldl s
FOo2 thg 3 o] Heojgr),
% H] 1 7} 2 & (compared-horizontal -width)

Lo

Wxa — Wxb
max{Wxa , Wxb)

Wxc =

¥ B W M| & % (compared-vertical-width )

Wya — Wyb
max(Wya , Wyb)

Wyc =

¥ ¥ 2" | (compared-area)

Aa—Ab

Ac= max(Aa , Ab)

% 8] 52 & 4] (compared-center)
*compared-honzontal—center ;
Cxc =2 % (Cxa—Cxb)/ Wxu
X% compared-vertical-center
Cyc=2 % (Cya—Cyb) / Wyu
% ¥] 2 #3F (compared-coordinate)
Exo = 2 % (Xpa— Xbb) / { Wya+ W)
Eve =2 % (Xea — Xeb) / (Wya + W)
Epn=2% (de Yon) [ (Wya+ Wyy)
Eje =2 % (Yea— Yeb) / (Wya + W)
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Table 1. Extent appointor
% vz EEERE:
2/3 -1/3<P<1/3 {B!}
4/9 -1<P< —5/9 {A 1}
2/9 -1/9<P<1/9 {B.E GI

ol & Z3ste] Z ol 7lestv] Hs) Za Y
€08 WET. Ty deolo FYes ol A &
2 ofolg AxANFREAM H 29} o),
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Z gdgo] s [(2F) (AFHA) ]

Az} [ ORI A (R 2 (B2 2 ]
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FAF A} [(H A x, xE 2]
] mw [(==)(&)0=)]
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Tabie 2. Define of frame predicate.
zHd9d £ 2]

horizontal-centering

{normalized-horizontal-center [B, E, G]}

vertical-centering

{normalized-vertical-center [B, E, G]}

horizontal-alignment

upper-end t Dp [AFIN

bottom-end {D (C,F 1]}

left-edge { Dxb [A F 1]}

right-edge { De [CF 1]}
{

E:yb [B]Yand{ ye [B:H

vertical-alignment

xb [B].and{ xe [B]=

vertical-left-indention

{E
vertical-right-indention { Ex [0, oc ]} and not (horizonta-alignment )
{ Ew [ —x, 0]} and not(horizonta-alignment)
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el
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(5)RELATION ; ﬂ'ﬂ 54% 2 soF

OurulerEXE
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Fig. 4. Logical structure of name-card.
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(o] 7128 4 9

¥ 3 Ay g e 7)o
Table 3. Example of description for office-name-group.

FRAME : NAME (Office-name-group)
:SELF (Number of =
Square-degree =+) --eeee 1)
:PART-OF (Mark-item,

Office-name-item,
Sub-office-name-item) - 2)
:SIMILARITY (Horizontal-alignment) - 3)

SUB-FRAME
-NAME (Mark-item) «--veeovveeereene 4)
(1S-A (Office-name-group)
:RELATION (Left-edge, Upper-end). - 5)
SUB-FRAME
:NAME (Office-name-item)
(IS-A (Office-name-group)
:RELATION (Upper-end)
SUB-FRAME
:NAME (Sub-office-name-item)
(1S-A (Office-name-group)
:RELATION (Bottom-end)
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Fig. 7. Candidate rectangle of characters.
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Table 4. Knowledge of item rectangle extract from name-card.
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5-3. AEFETH X2

52004 dojn B3l FEFRTYH YRR
B 1Fgie 3RT7HEE BEEssies drdEe
o2 2o
DEE £ 24 C(Cx, Cy)s tS 88 %
B3R 24 C(Cxt1, Co+1)7F 712 E A EH ] A
A 71 zpe]zt 1o Rteld, F FRPFe] g 1F
o] ©t},

olgel shzgarel Az (Xb)el P b
2 2¥(Xe)& Fx, A2urgkel 714 &2 Ay
(Yb)= 718 & €3 (Ye) & vt
2)uE FH-go] AslAAR g o, A=we
o] EH(Ye)d o FH 78 AaE(Yprr) 9 2}
& 2 o FR Y 2ol & W wdet

2 AR RoH B EEPHEL S IFo|BE VR
Wkl A 7HF FHe AFH(Xb)H Y 2 -
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B =2olA ALESE sla ] B 18 As
B Uds] SR, et TR 78 JA4L 05
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g 19 99 gol AU} o] 379 2 F FRTY
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Fig. 9. Cadidate rectangle of groups.,
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6-1. MEEA Y Ht

Ao ges oA AMRET e oA ¢
AAPH 2F9 st g3 1000hs B2 3
At w@Eska dolely: d4 AU E 0] -3y
640 % 400 BIE 9] ZA 7|2 2x]3}8 A& &tk g2
2z}, g2 180 £07 31 FEFEAe B}
%% Z9g 2EFFNe 5 FE2FNE o83}
At &, F2L o EIE Y A aFANN FEE
F&3hdch

A ¥ A= SymBios(PC/AT) Al 2¥ o g2 #&(no-
ise) A A, 7187y FEFETS CAAE 283
I, FHALARRE HEY 7} e ERHE o] 83}
o 1y 59 ZTHYAMNE APRste] R4 wlo] 22
}31, Turbo-PROLOG¢Io] & Al&-3lai A wl A x 2
g P r &8 Atk 5 2 HgMe A
2 wlol22 1Y 87 ¢ el & vz gue #y
A o] S 24| Wojx2 zha U,
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3 Z 29zl o|E &% dlolel Hlo] 2o & Fct,
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>{\(

il

Bs 494y
Table 5. Test result
ol A FRPYA(%) | FH_EFE(%)
T 100 100
v} = 95 95
g| 3 A9 97 97
&R 90 90
21 3 g 88 88
o] & 100 100
A <t 95 95
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Fig. 10. Part of extraced result by fig. 8.
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