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Recognizing Three Character String of Old Japanese Cursive by Convolutional

Neural Networks
Ayumu Nagai (Department of Electronics and Informatics, Gunma University)

In order to recognize old Japanese cursive letters, we applied Deep Learning which is currently receiving great
attention. Our method consists of three networks including a network to recognize a single cursive letter, to
distinguish whether it is a letter or a boundary between letters, and to recognize a three character string after
handling as feature vectors. The recognition rate of a single letter reached around 92%, while the rate of three

character string remained in the result of 76%.
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4 . Discussion

AWFIE TIE B AT 5 mig o g E %=
32x48 \ZHii 2 7. T OB THormisd 5 L
L7 bTh D, UFRHICB O TE, AMoH
REEZEAHEREMTERN S L0 T, NED G
DOLREDOMBGENHNIT o EZEZLTWD. 1=
2L, WAWAREIZSH S, AMRFED D &b~
7oy, FEFWITHER DG % 48 HFE T cropping L
TLEY L, DR R-oTLEIZ LD D.
Fo, RWFRITEL x5 E LT 503, [R5
THRBAIRICEDDILAEICLRILL I ENE X
DEINIME B E R, A K& 7 EE
THEFTRENL L.

3 FE R 2 0 R

C IBALIE: 35 35 L) 32 E4#7
D TlIRbHENSTZD 1.5 M 351 13
Z o) & [y LR 2% =i 286 20
ALTLE - 35 T .258 18
3 2 z 4 6 i]‘ 2.38 3
TBEBS. oL | gR A2
T351%ThHsH. V—
~ 6% 9 200 14
Z k10 %E@i@\k% 7 7 93 10
WT 5. [0 NEMR 85 5! 1.89 7
T5H01E M) 285 9MbHi 186 16
LY AR o | 101FE 1.8 5
HNPRREXZEHIThS.

PEVEOFITHEEICHOWT, BIEOEE L3 M
HOBAZD™HETETELT, L TOETN
TERWVIREETH D, BEFE TIL, [HBNICEITL
723556, SCFREF % OFRB O N2 B9 IR I 1
FTNY 020 X URD, SUFHIERBRR O]
BRI 1 Y7l 021 2 URTEDR, 3 LFED
SCFER D B SCFHFERBIER A~ DN )T — & A AE
AFETORRNIT 1 o 73 31 S URE 2o
TWa.  (TRTAYy TV A X3 128)

5. &6

EEFEIC L > T, )4 3LTFDL T LTFDL
TR EIT T2, RELS 32D Fy =I5
KA. ENHiE, 1 XFOL T LFOLTR#EE
IToFy NU—7, LFLLFOERNE S g
4212y hU—7, EHICHRY hT—27 1T
X o THEG AR PV ERI L, ZEORHK
R MVING 3 LTFO LTI EHIITE DR
NI —=27D35THsD. WIhb, HREFE T
ML HWOND Ry hT—=T THDHN, £
NEHOMAEHETEE L. 1| LTFO TR
X N%ATE EHBEIL7-b D0, 3 XFOLTFiRik
TIX 76 % EEICE E - 72,

SEXH

1) FE =8 FoRO3T 30, SPEHTE, 2011.
2) &H—FHF v N—F FyoUL HAA
B LTFEFE D, TR 8 H 75, 2015.

3) ETL XXUPT7—HN—R : AF5H
<http://etledb.db.aist.go.jp>. (S 2017-11-14)

4) SRHEN, KRETE—HL, INfEss, Fregsl B,
BOLEE RO~ /T ) E AR £ 2 Bk
FETRBRDSCT R THE, TEHBE S mm oG
(D-1I), Vol.J80-D-II, No.10, pp.2752-2760.

5) F. Kimura, K. Takashina, S. Tsuruoka, Y. Miyake:
Modified Quadratic Discriminant Functions and
the Application to Chinese Character Recognition,
IEEE Trans. On PAMI, Vol.9, No.1, pp.149-153,
1987.

6) Qiu-Feng Wang, Fei Yin, Cheng-Lin Liu:
Unsupervised Language Model Adaption for
Handwritten Chinese Text Recognition, Pattern
Recognition, Vol.47, No.3, pp.1202-1216, 2014.

7y MEEA « BRI H SRR £ B
TR, E B R S,
Vol.95-CH-25, pp.21-30, 1995. B

8) MEH =TI, MARA : BB EEA L
XFHyHLick o wEzEOR Yy T 7 2 X
Ry T 47, BERFEmICEE, Vol.122-C,
No.11, pp.1876-1884, 2002.

9) SFRFEE, JIBFaTE : SCEMEIE DS O
BOF U TA P —E R, AXFRFELEa
2 — X UIRT Y L, pp.329-334, 2011.

10) [LAHET-, RPEREIRER - & BUEERNZI 045 714k
<P LFEELH S OCR EIFDOBZE, 1F
WAAFE, Vol.58, No.11, pp.819-827, 2016.

11) K. Simonyan, A. Zisserman, Very Deep
Convolutional Networks for Large-Scale Image
Recognition, ICLR, 2015.

12) Charlie Tsai, Recognizing Handwritten Japanese
Characters Using Deep Convolutional Neural
Networks, Technical Report, Stanford Univ.,
2016.

13) BYCK—, REFE, MESEL, (LA @ 7
=TT == T X DB DRIA
FOWWW 77V r—3 g UBRFEORA, A
IR FLE a2 =X ARY T A, ppT-12,
2016.

14) Liang Xu, Fei Yin, Qiu-Feng Wang, Cheng-Lin
Liu: An Over-segmentation method for Single-
touching Chinese Handwriting with Learning-
based Filtering, IIDAR, Vol.17, No.1, pp.91-104,
2014.

15) FEESC, PR, Sy, SRS =R
LR HWIRABBRICBIT DXy T 7 F ARy
TAYT, NIB L arCa—S v RmY
7 L, pp.117-124, 2006.

16) Max Jaderberg, Karen Simonyan, Andrea Vedaldi,
Andrew Zisserman: Reading Text in the Wild with
Convolutional Neural Networks, Int. J. of
Conputer Vision, Vol.116, No.1, pp.1-20, 2016.

17) AAGMEETT —2 2y b, AUEA—T
=2 EERAE 72—, AFk
<https://sites.google.com/view/alcon2017prmu>

(ZHR 2017-11-14)

18) Patrice Y. Simard, Dave Steinkraus, John C.

Platt: Best Practices for Convolutional Neural
Networks Applied to Visual Document Analysis,
ICDAR, pp.958-962, 2003.

©2017 Information Processing Society of Japan

—218-



