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Researches on Document Analysis and Information
Retrieval Seen in SDAIR

Central Research Laboratory, Hitachi, Ltd.
Hiromichi Fujisawa

Abstract: Reviewed here are researches presented at a series of SDAIR's, "Symposium
on Document Analysis and Information Retrieval," which have been sponsored by
Information Science Research Institute of University of Negada, Las Vegas. The series
of SDAIRs, focusing on OCR applications and information retrieval techniques
especially for large-scale document image bases, have been an invaluable forum for the
researchers from these two technical fields. Year by year, a more effective merge of
the two technologies has been happening.

Keywords: machine-printed document, document analysis, character recognition, OCR,
information retrieval, document classification, information extraction
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HTHL, mXHEIIBEY 2 5HICKR

D, BOBVHRIXEED TV,

LRI, KEBOIA MVTIE X
EFEHT] (document analysis) & %2 > T\ 5%
A, BARTIZ, X FEZH (document
recognition) %2 \» U I1Z L EFH M (document
understanding) & V29 Z £ B3% V. K|RE
Tid, FEE [rEZRE] 265,

BE, FAXNTATHDRESIT150
~200% DB INEL, 3HEOHET,
INLZOoODHEHErLETL. SFETE
S5MEICH o -ARGRIZ, EXEQLEIL,
IR ODGTHOEM xRAe LH L
WHAMAR ONB LI oTWA,

REHED—DDFEIL, UNLV-ISRIZ®
4T ) OCROARHI Y T A P DFHET
HbH., BEHLOIMIBMLT, ®
15008 (#930077 X F) DEVRISCE DR
BEBRYITV, FHOFMLZIFMEIT -
TW5,

K Tk, EFLOCRDARFHIY T A
FEED, ARBIIBITASEMORE
WEZLEa—L, ZO5HFOMRERR
BT 5.

2. RERALOBR

RERLIIDTOL4DICKELHET
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A) CERE  LFRE, VAT MR
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BRECHEDLL R WX ERREA DO
wr. FEXFTIE, RERFLLR
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B) [5#ia% | XXE S, BMERE, x

ERIRE, WA VI8 T —RA%

EREHR, A ATV XEFFICEN
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HEAHZYE. RELERL2ER
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3. OCRa>7X

FIX, AT KT AT A OERE
SFAFFEAT (UNLV-ISRY) &, KE TRV F—
% (DOE: U. S. Department of Energy) ® £
EEITCITINOEICHIL E N FOEY
i, LFD32oTH5[1].

1) EVRISCEERSE OIS B2 O%1T

2) SDAIR®D F f¢

3) BEFFOCRHHMT D 574

D% 3D HBD 2% IZUNLV-ISRIT
2, BRKLZIFELEA A-TVDF A F—
FN—AZHEEL, ABDOCRT ¥ F R
FEMERP LBET o TS, FAMNTF—
FIYBEHZTEY, £ 1EaYF A b
TiE, 2500F (10FH) #6555 A
ICEATZS00H ZHRICL A, %30
Tid, 1S00HEZHRIZL TS, Zffio
TR, stk BnE) FU—-s25—
YaYTELVT M2 TDORTOCRY
ISRI IZ4efit L, ISRI 2SEERFEMH§ 5 & W
) TREER AL S .

ZIE T, Caere (93, 94, 95), Calera
Recognition Systems (93, 94), Xerox Imaging
Systems (93, 94, 95), ExperVision (93, 94),
HP Laboratories (95), Recognita America (93,
94), Electronic Document Technology
(Syngapore) (94, 95) 7z &, &3S
ILTwa (7 y aNEFERSE) |

7TAPXEIZI00dpi TAF YL, H
BB ICHE-T, ZIZFALEDN 525D T
v 7 DA (Group 1-5) IZFEE L T 5.,
MBI LA T OIEE 2 & &, 7% 0 i
DUVATITA VI TH5AHIL,?2 3]

- L RRARER (93, 94, 95)

- HLEEZREE (93, 94, 95)

- EfR o E L ABE DR (93, 94, 95)

- HEER C B E ORIR (93, 94, 95)
- ) Y= 7 M75 F (marked character)

DAEFIE (93, 94, 95)

c A¥ 2 —DEE (94)

- RIRE DR (94)

- XEFEOEHIC L BV (95)

ARy TT—=FKSFERANY TT—F

DFEREEHEL (95)

C ANA VIR E DORBIFE (95)
- AR EE L BB DR (95)
- HRFR IR % F\V 5 OCR DRI
95)

AT DGR, LATOEELBES A% o
TWw5,

XFR&ERIT, BHEEHEO LE
(Group 1) IZX} L TiE, EDOBEHOCRD
93% L EDOWEEXH L. EN3ED
OCR (ExperVision, Calera, Caere) i3I,
Group 1{Z*F L T, ## F1199.90%,
99.92%, 99.88%, Group 2iZxt L T,
99.71%, 99.56%, 99.63% T& - 7= [1]. &
RDOBEALFONDHI0%IZ, HEDE
V20%DXETEEL TWVAE, Fiz,
OCRDEWIE, LA, BEEOXE
(Group 5) IZXFLTTH Y, Tnbd B
OCRIZFZAFEE BRI E B Z VWD
LT, Db DIXREIZHEL S,

LG@WM$WN%TkowT%ﬂﬁ
THY, ZOEEVIIREW, Fz13
ExperVision® ¥ 3 32 7 # 2°Group 1 i< i’j‘
L T99.8%, Group 5 iZxF LT87.7% T &
BDIZHX LT, Caeretd99.5% 2 & 77.5%
IZHEL L. 60%BICELLLDYH 2

HEERBELHE E@%ﬁ%%%k
EMDOCRIZEVWHEEIIA LT R
TEHWHEEEXH IO LT, Tu@%
DIFRVHFEDRE IIEL 2ETICH 5.
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Calera® ExperVisionld, A+ v 77 —F

(2-5CF) \2xF L T98%RT., FEA Ly T

7 — N (4-1330F) \2xF L T96% Rifk % 2
MLTWwAD, BEVEEICH L THEN %
Lhanwz L, BEEREGEIToTW A
ERbhb.

FREVEEIT, XFRME CHFED
RO, ZITHWETHDL DT
ol L THhAH. BE, Mtz
MsE LT, HMER)BIILFRAEON
FRICHBIT S LIRETH 2 DLV,
ERIIRL S, I, HERAEYITo
TWwaZ L, BIURBRSGIEEEILEF
#ah 2 LD HEICERTS EE2 L
nas.

4. 1 X = I NEBRBRMOENA
AR L EBRER O SR AL 3
OO R T Tu—F) PH .

1) BHRBRBFICHEL L LERLRBLT
F DBILIE

2) XEZW# (OCR) DRI ITE L 721E
HWRFE

3) XFEBHBLFTOLEVA XA -TVLE
DR

DLF, #FRFNICDOWVT, SDARIES
TAEEREMEBNTS.

4.1 IEERMRERICE L BT
CEABOBEWIHERIRETHHI L
e, BRARICIIEE (FANyTT -
F) ORBBEISREICLZLDT, £O
BEAMEIELI L2 ERICTEHIE
D%\, B AT (FHIUNEE )
L7 TERDS L, XF M
I LEYIZLDHL L) BEPL
b, HEMAIIEHETAIHEFIONS.
<27 ETFIVRHMME W B BEEIRAR

u%m%f%%mppnmmn7w
203-216]. HWEEYIH L & 17h & WHEER
35093i3¥¥>&>i)[6,pp.177—188L

BETNEFRE L LT, XEPOEE
AA=T DI TAY) Y TEIT>T, [
—HIEDA A -V ERMEDHHEFES A —
TEHEFICHN LT, BROTEEE®
WD LIk T, KEEXE DR
BOBEEZED L) LTHEHLWTA T4
T H3B 5 [4, pp. 26-39] [5, pp. 217-232] [7,
pp- 177-190].

L L ds, —RICIESHERER &
cEEEH (VY -FR) AATAC
EWRPBETHD 0, FOATERESH
BMIIhh, ZOMETDEET 5 HKD S
FiEk LT, HERAIL, RENRDOXL
EF—F N— 1(:~nx)%mw%ﬁ
EAREEN TS [5, pp. 147-156].
Lo\ Z BB o TV R\ RRIE A 5
%®iikﬁwaié%:~nx#%
BRELT, TALICHNIEFOEE%
V= AN LY ICHEREGIIHY 2
HETH L.

5%t 438 (document clustering/document
categorization) ¥ H B9 & T 25613, BE
SMHEIICIT RN ERRE L IR

h, SEEREFIMT S EERRIAD
TH5.

HseE LI EMR L2V, Aa
HTERICER SN TVWET—<LLT,
AL ERE XENA -V DERET
JU (document degradation model/document
image defect model) °% 5 [6, pp. 127-136]
(6, pp. 137-150] {7, pp. 217-228] [7, pp.
413-422). BRELZXTFRBETERT
ORI REEDERLFA ATV
PVETHY, FROEHBWNICERT S
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DPE—DHHTHo72. L L, OCR
DIT— (Rt / Fet) CBEEIRLZ W
THERE FE O EROF RO 012, A
TR ERBEEXET -7 2t T 0%
PEASHT X7,

4.2 NEBIRHEICHEL-IEHBEE

OCRT-7 =W EHREICG 2 28D
REICET 2052 5 (6, pp. 115-126]
(8, pp. 179-190]. OCR-X T — % B Y 1<
LT, FRICHET 24 v 72 2%
gL, BHE/BEFR0OFM%
INQUERYY R 7 A& AW TITo T W5,
ZORER, RBBEFEVE XL, 3L
A BBV, RBEIMEL posw
WERRET 25, ) FENS
HIZ Dol b AL, FHHRE
BT 5 #EERR (rule of thumb) TlE, F
BEEROENISRU T OB (1T L
AEBEDB ] EREEHE,. —F,
FOEALD10%L EO: [HHY 28 S
Nl LRI,

IR T, v it s
BLIFICRARTWE, Z0HRLTIE, &
M ORI Fih % #—87% 506 T LBET A
LT3 [8, pp. 255-270].

NEBGRHOF — 7 — FEIR % HE
A=TPOLATIBREED B (6, pp.
151-160]. HEEA A= D7 A% »
TeiToT, FA—HELRHEI DD
BEERLERAP O, & OHERHZ ER L,
simulated annealing > FE % W TF — 7 —
FOBIRZITH . S OHEIZ, HEERH
DEBENEEZ DL LB kRS,

OCRL I —DHFAETH Lk B0z b
T, N7 PVEMEFLVERVTXES
HOREZHEMRT 2 HEDOREND 5[7,

pp. 301-316]. £EART A 71 TIZHM T,
R L7 AR TR EO T ¥ SV
EOFERIT) FETH 5.

OCRLZ — DB BT 5 fiEL L
T, N7 MVEMEFVEHVLESD
XERD BB HEOREPIREINT
W5 [8, pp. 149-162]. #Ek, XEEDIE
HbD 72912, X7 b VR Dcosine & #
T & BRER 30EF L o HME o I
M2 HEDRH 505, BHoE, HI
HEO VY —AHFHBELT, TOF
BALERELE 2525, Zofkbh &
LT, BHMICXERZ NS MIICLES T
LRI 272 ERL T, HLhM %A
POTVE, 2O TIE, idf (inverse
document frequency) # AR E ICH W 5
WAL, JC4cosinelid iV B RE T2 w
Ztd, REDERY Y 7VTRLTW
., XERZNA VECTERLT 2854
i, df ZHWVWTHEWELTWwA,

OCRL T — DB XRS5 Bl %
LT, [77V-KFE] PREREENT
W5 [8, pp. 255-270]. HERDRETIIXL
FH (¥ — L) MOZE —ZI&ELDHD
AHEDOERICE o TWwi2%, (84%) X
FHE O [HREEHE (edit distance)
TAHEIL, 0~ 1DELxMAHEURLE I
BT D HERRELTWA, HIZ, 77—
VR R, EFERFICL 77 V-
AL TWwD, % OFMIiZ, OCR
IT7—=DhEWI )= hTFFANERE
WRICLZLEDF %7+, OCRT
THEEINTRFA N ERTL-L X
DIVFVTEDOERDOKE S TFML
TWwa., ZTORKER, REFNSERS K
INENTVE ELTWAE, LL, &
BRBERNEEI 5 PIERSATNY



v 7z, RELFEO BRI SE
HETH D
WisE o gt & LT, SBREEADF

F & REATH) S (confusion matrix) DF]
HH% 5 (7, pp. 55-80]. H AZEENRICEH
4x~/®ﬁ$kiam&%%Wf%A
SED BB EBRRT S R 2O0RE
L,%@%kﬁ%@%ﬁbt

4.3 A A=—TUNEOKRR
HEA A -V ML, REKOEKRT
DXFRH/EERBEITDT, HEE
A—=TEHFELT, FNEHVWTLE
DL VIHEBRFELERT L2770 —
FHRFFR S LTV 5 (5, pp. 105-122] [7,
pp. 367-384] [8, pp. 163-178).

HEEA X — Y R4 TEN HL T,
ZDE T EHMIREIT o TR PViET
LAEE, AR D H S NI EEE
A A= FEIILFL VYL T,
FNENDLFEA X =T 2 IR O
HELT 52X FEARF T
(character-shape coding) #* & % [7, pp.
367-384]. HREBEDOEGE, HEA A-V
HEE A X —3 b — 7 V (word-shape token)
CEHR AL Z LR, DRERERD
FREAEHTE 5
_mﬁﬁ@77u—%®ﬁ%@,iﬁ
TR REOEBRIGHEIIZ A5 0N
TV,

5. 2Dt

ZOMO FRD HEAMRERIZIE, FR
DD DB ARSTELE T H \/‘f:EﬂS
fiih /ARA K (stratified sampling) (7, pp.
347-358], 2 — /% RMAF D FEFRLIR L (7,
pp.147-160], H5HVIIHE= 2—F V% v
FEHWR MYy 7l E (8, pp

317-332] SFIT LN 5.
m%>XiAthu,ﬁfL%§<

REZI G0, RERNX-IVEED
E@%%Eka% Y'Y RARX—VHE
3 X5 A [5, pp. 443-456] [8, pp. 67-76],
KERFHETLET— 5 X—ADEN[5,
pp. 157-168] »*& o 7.
5E%&ELTHOR®ET, BAPLDE
#i, HR2ME, HEH, FMifEHt
vy 1, B 2@EH o7z,

6. £&®

AEOL ¥ a— TR ZEIN A5 5 »
ol DA%E LY, HBEOT—F N -
A=V EDORM, MEREZTE
7SR, BEMEOTO% L Ea —,

BETLI T REIORXEZLE, 2O
253 (SDAIR) DDA INERF ST W
L ERLE AT RLARNLVTHE
RBENHBHERD.
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