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Evaluation of the SVM based Multi-Fonts Kanji Character Recognition

Method for Early-Modern Japanese Printed Books
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The national diet library in Japan provides a web based digital archive for
early-modern printed books by image. To make better use of the digital archive,
the book images should be converted to text data. In this paper, we evaluate the
SVM based multi-fonts Kanji character recognition method for early-modern
Japanese printed books. Using several sets of Kanji characters clipped from
different publishers’ books, we obtain the recognition rate of more than 92%
for 256 kinds of Kanji characters. It proves our recognition method, which uses
the PDC feature of given Kanji character images for learning and recognizing
with a SVM, is effective for the recognition of multi-fonts Kanji character for
early-modern Japanese printed books.
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Fig.1 Clipped Kanji character images from different books
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Table 1 The list of nine early-modern works

BEERS | 2NV FHE HiRREL (&) HRR A
1 IR &AL Ak =HEE | KIES3
2 MDOKSIC PO VN L KiE 3
3 A FU N Hhpit KIE 7
4 HH T TV HH WA KEdk HH 38-40
5 s HH e TEAE KiE 4
6 U & S T w2 | FEitd KIE 11
7 AR T w2 | R KiF 11
8 HURR FEIN 2 | WAk KIE 13
9 WBHOKAWEZY) | I @2 | B KIE 15

£ 2 SVM IZ &% FEREER

Table 2 The number of errors and the recognition rate

R BT AT 2B | R (%) | AR
16 FE%H 13/640 97.969 2.95
32 s 53/1280 95.859 3.79
64 FEHI 116/2560 95.469 2.63
128 Fikg 311/5120 93.926 0.82
256 FEM 772/10240 92.461 0.02
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TR « E T AIO X TARR L FRROMEENEZ 5ND. —JF, K2 D Cased D
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NTLEY, HEREFU LIRS SRR 572 £ E X2 5N 5. FHT Caseb,
8, 19, 20 OWfRIZ/ A XKLL, F72K 2 O Cased 1&, HINUETHEOR ZENTE
Tinote ) A DB TGN o 72 e EZ 5N 5. I5IC, K2 D Casel0 &, X3
D Case2l H5 Case24 &, HIRINIHIRMETH B DT/ A ADHEIC X 3 iHZ#HTH S
AMREMIE. L L, ERENEE S MO L TARRP L FROMEE R EDOHTHUL TV
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Fig.2 Miss-recognized characters with the same radical indices

b5 L fliEh, SHEEEDEC 5T EABNS. R 4 ICBWTHL L Ihidz
Ftttrb‘(iinif@ph\m XOWZ R, Case25 N5 Case28 &, Casell 5 Casel? D
& & A CEEH CTREASERMIEE C > TV 5. E 7z Case29 M5 Case3d4 &, Caseb D Case8
}: Casel8 M5 Case20 DEFH & A CHH CRGEMEC 5 7c L E X BN 5B,
CTOXIITLFHEGRIC /) A XWEEND &, FiEEE UTIT I SCERADBRENER L
ek itibnian o710, £l /A RDRMEFRRERMT 5 T & T PDC FEH~ 7 +
IVORTENEYNATDONIEN -T2 DT R EEZ LN, TDOT b, AR SEIEIC
&% PDC ﬁfﬂl’\\ﬁ MVORTE, D /) A RCRKELEERZIT DT EHRENS.
DLEDERKD, FERME NI FERZRD 3 DOINZ— VLT 5.
(a) “Bﬁ?)‘l_,l b(ﬁ?ﬂif@;ﬁmun
(b)  HBEIIE S DAL L To it 2 Fr D[R] - T DORREEHK
(o) FULIU 7l 72 FF 7o O[] 1 C O RRaEER
EHICR B IFERT L OBESIBZ Y. K3 XOEEHRS 2, 6, 7, 8, 9ICKBHHA
WD END S, B 5ICEREERS 2, 6, 7, 8, 90SYID I LcEigHIZRT. X5
FOERERS 2, 6, 7, 8, IRBMOHUMNMLL /A XZZLEATVBTEDN NS, T
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Fig.3 Miss-recognized characters with similar structures

DFRERD D, HFEERICTEND S A XD K E B2 525 T ENRENS.
EHIER A BT TREFRGEMIZ—> a, b, ¢ TLOFRZFMBOBFRZRT. £4
X0, 3 DDA =D B, LI ke R DT A LT OB TH %/ % —
Va, bDHBZENG LI TG 2R 7 A OBEE R LT ORI S Z — > c DD B H|
FEEFRLCTHE T EDDND.

UTeli> TAFERRRD SEEEROIRRIERD 2 fAVET 5N%. 1 RHIEEFEmGROM
HOAHEPHENTHELT /A RS K B TH . TUT 2 siHNEFORHE LT
FEN5, AEEEDOFUMER/KT « FEIETT O SCFHN CFRROME 75 £ OFLIZIRZ
FroXF L COFEHRTH 5.
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Fig.4 Other miss-recognized characters
xR 3 R L OERK
Table 3 Miss-recognition by title
EiEES | 2NV 16 fEf | 32 FER | 64 FEET | 128 RN | 256 RN

1 B 0 0 0 4 10
2 DX 2 14 18 49 126
3 ey bl 0 1 2 9 20
4 HHNET TV 0 0 0 0 0
5 (R 1 2 17 35 109
6 JA L L LS 0 7 16 57 128
7 FOREASIES 2 10 20 43 110
8 UGS 6 8 29 64 159
9 % HOKRANELZB) 2 11 14 50 110

fiote. XTHEILKTZ L, MIEBICHE R LTG5 5 12, KT,
HEEMm{GICN L THISCTYI O MU R o 7z, #iIgRTlk, BEcylo Lo e
TENTEXTHGE FIEHA L. SERTYVZIVTA T TAREN TV SR
HEE 9 MHCHE LTI I M T 237 262 FEfZYID HL, PDC RN Z MLzt L
To. ARRECIE 262 FEEOB T S MEIEAIC 16 F, 32 F, 64 f, 128 M, 256 &~y
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Table 4 Miss-recognition by pattern

PR INZ—=2a | NZ—=2b | NE—=V ¢
16 fE%H 1 5 7
32 FfH 5 19 29
64 TS 11 42 63
128 FfH 54 104 153
256 FfH 137 291 344
B ]
ﬁ | * :
HiEEs- HINE S Hig@e
g I - u-I
HikgS: TRE

5 @Rk L7c S0yl H L mi gl

Fig.5 Examples of miss-recognized clipped kanji characters

FHERL, HH LRSS FLZEHWT SVM TR EITV, KHIT— 2T % i8R
N 5kw b (16 B, 32F, 64 fH, 128 Ff, 256 ) OFIRFHEIIZEY k10 1]
FERZAT o T RSO & UTe. EREERN S, 16 MHOEHES 97.969%, 32 OGS
95.859%, 64 FEFADIGTY 95.469%, 128 FHDIGT 93.926%, 256 FEHDIGT 92.461% D
[t & Y sy

COFRERMN S, SCFMRITH LT PDC Rigzfhiti U, SVM CT2%#H - kAZ175 &9
TN T + ¥ b ORFE TR VI EFEOHTREIICR U THEMGFILETH S T L
AECE . AR TIREROENE 2 35% 2. 1 AENEEEGORE DA LRENTE
Cle /A R KB TH S, Z U T 2 HMNETORME LTHFENS, HEKED
HSARGE 2RO FA L TR TH 5. dkpMEZ X Hicm LT ¥ 57Hic, EDS
RISHISTE S /A ABREDWERL 7 S AR TH#HEE LTHEFEN5.
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