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Abstract: Recently, the digitization of paper-based documents is rapidly advanced through the spread of
scanners. These documents are usually managed by tagging or sorting into folders on a computer. However,
tagging or sorting a huge amount of scanned documents one by one is difficult in terms of time and effort.
Therefore, the system which extracts features from texts in the documents automatically, which is available
by OCR (Optical Character Recognition), and classifies/retrieves documents will be useful. LDA (Latent
Dirichlet Allocation), one of the most popular Topic Models, is well known as a method to extract the features
of each document and the relationships between documents. Though many studies of information retrieval
using LDA have been reported, most of them assume the documents containing correct texts. However, it is
reported that the performance of LDA declines along with poor OCR recognition. In addition, no study ap-
plying Topic Model to Japanese OCR’ed documents has been shown. This paper assumes the application of
LDA to Japanese OCR’ed documents and proposes a method to improve the performance of topic inference.
The proposed method defines the reliability of the recognized word using N-gram and weights the words in
LDA based on their reliabilities. Adequacy for the reliability of the recognized words is confirmed through the
preliminary experiment detecting false recognized words. The experiment to classify actual OCR documents
are carried out, and it shows the improvement of the performance for the classification of documents by the
proposed method.
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R 1 AR HLEERT M RE O Mo
Table 1 Comparison of performance to extract false recognized

words.
(a) AEFRRRHEEILERE (77— 1)

Low frequency Reliability

WRR | P R F P R F
72 | 0.305 0.924 0.459 | 0.568 0.674 0.616
53 | 0.452 0.956 0.613 | 0.756 0.809 0.782
47 | 0.508 0.936 0.659 | 0.806 0.754 0.779
40 | 0.508 0.958 0.664 | 0.837 0.794 0.815
35 | 0.568 0.947 0.710 | 0.879 0.804 0.840
30 | 0.566 0.957 0.711 | 0.823 0.807 0.815

BB (7~ 5 2)

(b

=

Low frequency Reliability

WRR | P R F P R F
77 | 0.292 0910 0.442 | 0.569 0.763  0.652
66 | 0.443 0.952 0.604 | 0.728 0.765 0.746
57 | 0.530 0.954 0.682 | 0.782 0.803 0.792
49 | 0.601 0948 0.736 | 0.823 0.770 0.795
43 | 0.626 0.969 0.761 | 0.858 0.813 0.835
34 | 0.670 0.937 0.781 | 0.896 0.808 0.850
30 | 0.692 0940 0.797 | 0.917 0.814 0.863

%2 (EEEOEHHR
Table 2 Statistical information of reliability.

(a) ¥—7% 1

WRR | PHHBIEEER  m(w) =0 %4

72 2.408 0.251

53 2.499 0.352

A7 2.653 0.362

40 2.476 0.361

35 2.485 0.411

30 2.748 0.430
(b) =% 2

WRR | PHHBEELER  mw) =0 04

7 2.575 0.265

66 2.428 0.335

57 2.484 0.395

49 2.634 0.427

43 2.571 0.459

34 2.683 0.484

30 2.764 0.524

KO Z, ERFHELREFHROMREB 21T - 72.
5.3.1 AL XT L4
EBICBWTHET 2 HILY AT AIZDO0WTHERS,
RKYATLTEET, ANEN{ELTHICEGETNDL FE Y
AR R T A, MYy 7 oA OB & MR
L T, Jensen-Shannon ff i [21] & Vv T & CE B O
HEAEH T 5. 5 (10) TEE M5 Jensen-Shannon &
1%, Kullback-Leibler [ % 3 #fL L7z b O T, HEHFLS
R OEEHRIE E L THWHRT WA [22].
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Fig. 3 Example of visualization result.

Diddy =S 2p(z/dy)
(dod) =D el s (G e o)
2p(zk|d;)
o 2oty | 00
iz, SCEB ORI Z 2 RooFm iz w#i b4
. KRV AT LTI, RICHBOFEE LT, LRIR
FERERC . (MDS: Multi-dimensional Scaling) [23] % F v
5. MDS Tix, JCZBHIZBITL T — 7 M OHEERE T
EBRRTREL NS, RRTTEMOEEICZT— 4 2
WA T LHTES, CH A & d; DT T O
Lij, WHALZEZHETOMNMES I7, L35 &, KCHOMEE
x={z;eR?i=1,2,...,N} (N:7=%%) &, X (11)
DEEMBER/MET L LI o TROSNE, 7272
L, HALZERCOMBE L &, 17 = ||z —a]| D=7
)y FiEEECH 2z 6N 5,

N—-1 N
BO) =) Y (i —1y)’ (11)
i=1 j=i+1
51 HiD7F—4 1 %Mt SRR —FI% X 3
WRT. HICBWT, “IE-4" & S LEO#BERE T+ 5
L, BT~V (v ¥ay) Jlcasiz2iroTwb,
5.3.2 FHEHEIR
ALY A7 2128172 B00E, FELc#EEm I
Bl L CIRS A 2T, 2—HFITCEHOBROEBRLY
LHREMRT I ETH L. NI T BEHEIRIEE LT,
REILTIE, WTHALZEMIC B 5 kLIS X 5 TR E
EHVD (6. ZOHETIE, HLLEIHHTLIANLE,
ZFOWEE EHOLET NVOLHRTTFHT L. FLT4E
LEDI L, ELLITNUDHEE SN LEOE G, &
MR LT 5. HHEREIL, LI EFEOLED

T p(aeld;) log (p
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LIS, BoDITNVEFFOLEMNEIIRESINSIZE
EVEE 2B REBRTIE, k=5& LT, 20k AEE
XA EREE AV CGHEZT-72. %8, X3 0T
&, SFEREEIER 8T% L o7,
5.3.3 HEREM

LDA, WLDA DNAIX=)3F XA =% X, TNFNa=0.1,
B=01&L, 70y 7REIL1,000mE L7 72
INSDRERIZT VT LR MBI Yy 7 IKES
5720, 50 AATOFH & 5 HREE L L CTHWw7z. LDA,
WLDA 1285 MYy 7B, EFXEL W PHE
BIZBWT, R TIURBESE G My 7 5L L
F=F1TT =4, =% 2TT=6Th-o7. ZHIIHK
RLLT, AHWwir—%0ty a i (EHT V)
E—H L7, HETEEICIE, TFIDF 12X > TEA IS &
NZHEERY PV E W5 4 (LI, TFIDF Fik & &
LT A), RO LDA 26BN MYy 25 E v
B (LB, LDA 1 LKl 45) &, 5.2 fHiCHE
L7z, HERE 1 ORGEZRET HAILE 2175729 2T
LDA @A L, Bons Yy 25 me AV HE (D
B, LDA T2 LK 5) v Hw/.
5.3.4 EREER

F=% 1, 2FNFNICBIT B 5HRBEOERER 4 (a),
(b) IR, K4 25, HEENZ ML EHWS TFIDF F
HBEWEL, Ny ot Hvas TR, BLTE WS
HEREZEONTWEZ EDGh 5D, ZOfRKEN,S, OCR
WEIZBWTY, EEEHROAZ A TFIDF L It
L, WML My 7 OERERV L TFESANTH S
CEDNHERTEL., Py 2 DFEREH VS TEIZON
T, 9, IDAFE1ICEHTHE, 77— 1 Tld 50%fF
I, 7% 213 10% 52 5 28I EREE MK T LTw
B EHHERTE. LA oT, Wl [3] CHRSNT
W5, OCR DN 12X 5 LDA OEREDIRT %, 40k
DEEP SRS HZ e TE7. $/2, LDA T 213,
T =4 1 ORBFHBIRNEEITB T, LDA FHE1 LY
HTOBENENRRSN-b 00, 44kKI213 LDA T
1TV EDLLLWRERE R -7, ZTxT LIRR T
TlE, BhsrBHEOLEIIBWT, U TLDA 1,
2L DA BHBOSEBESEONZ. COKBRICHLT, £
ENEEBELI-HIEOH L tEXITo728 25, LDAF
1 SIRETE, LDA T2 ERETHOMTERENA
BHEPALNZ (p<0.01). &B, LEMEIL YT Y 7O
ARl R W CTEE L, $Ho4FKEL o/ =0.00335
LU BICTF— 4 1129w T, LDA T 1 OBEN A
MR T T 28R ICBV T, RETFHIIKKE N EZ
fFoTHBY, OCROB\EVIZLD PY Yy 7 ETF VORI
TEURAMELZ L TVA I EDHATE. =¥ 212
BWTE, 7= 113 EDHREIEON L2720 D0,
LDA Fi 1 OWREAME T § 2 3k T, REFL
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Fig. 4 Comparison of classification accuracy in each word

recognition rate.

ELDA FHE1OENKREL B->TBY, 7—% 1 LA
DIEMA D HAEFR L o Tz,

Lo L, &Riattiom bididoshzbon, RETF
FIZBWTYH, SERHEIIREEOERTE LI TT S
BRTHo72. ThUE, REFHRITREBHEFEO MY ¥
WENDEBELZMZ AT IO —FTh V), HFHEIN/H
FEEIELLBIETADTIE R0, IELLE#HESNT
WILIE MYy ZHEBICERICTH - 7213 T OFEO G Z i 2
TWLEWIZ EPBERHTH L LEZ NS, 4%I1E, OCRD
BDICE-oTHEL) B, Kl L HEFEOERE &%
AWVTIELWHGEAHEE - BIEL, MYy 7 OHEE I
SELHELREIZOWTHET 2L EPHLEEZOLND.
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HEEO MBl 2 BT 5 EAMT 217V, OCR X#HIZBIT
% LDA OMREDIH) E % i A7z,

DI, FRFEBRIC LY, HFEORMREEEOZ L1 %
FHM L, RHEFEOREEZT) T L R L TR ICERER
BHEEZMETETVWAZ L 2R L. HnT, XED
B L 2 KoeFH LT LT 5 Y AT AR MEL, €
kD LDA L LT, SEREOH TIRETEIENT
WhrZEwRL7.
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