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Analyses on On-Line Handwritten Japanese Character Patterns

Kaoru MATSUMOTOT: Tt and Masaki NAKAGAWAT

o000 OoooOoOoOO0oOoOoOO0OOoOoOoOboOoOoOOOOOOscoOO0O0OO0O0O0000O0000O0O0O0O0
000o0ooooooooooooooooooooooonooooooooooooooooooogoooo
goooooooooooOooOoOOoCoOooOooOooOoOoOooOooOooOoOooOoOOobDObODObODBbDBO
000oooooooooooooooooooodooooooonoooooooooooooonoooagn
oo0oooooooooooooooooOoOoOOOOOOOOOOOO0O0oOo0oooooooooooOoo0 10
2%0000000000000000000000O00OO0DLO0O0OO0O0O0ODDOOODOODOO0ODOOOOO
gooooooOoOoOo0o0o0o0ooOooooOo0oOo0ooooooooooOoOoO0oOoOooOooooOooOooOoDoOoOon0onoa
000oooooooooooooooooooodofoooooooooooooooonoonoonoooagn
00d00d0ooooooooooooooooooooooooooooooo

ooooo OooooooooooOooOooooOooOoooOoOoOoOoOoOOOOObOObOOoOObObOOoboo

1. 0D OO0

0000000 PDAODOOOODOODO PCOO
gobooooooooooooboooooooboon
gbooboooboooboobooooooboobooon
gooobooobobboooooboooooon
ood

gbbooboobooooobooboobooboa
goooboooobboobobooobobooooboon
gobooooooooooooboooooooboon
gobooooooooooooboooooooboon
gobooooooooooooboooooooboon
gooooo

gooooouooooooooooooodo
0000 UNIPEN[1)JDOOODODOOOOOOO
0000000000000 O0O0OO0O Ironoff[2]
gooboooboooooooboboooooooobao

fooDoDoDoO0DO0OOOO0000O0O0000
Graduate School of Technology, Tokyo University of Agricul-
ture and Technology, 2-24-16 Naka-cho, Koganei-shi, 184—
8588 Japan

ttfoooDoooDOOOO0O0DO0OO0D
Research Institute, The SANNO Institute of Management,
6-39-15 Todoroki, Setagaya-ku, Tokyo, 158-8630 Japan

1112 oooboooooooo

000000o0odo 4000000000TUAT
Nakagawa Lab. HANDS-kuchibue d-97-060 O
0 O Kuchibue_dO [3],[4] O TUAT Nakagawa Lab.
HANDS-nakayosi_t-98-090 0 O O Nakayosi_t0 [5] O
gooobooooobboooobbooooooo
go0ooooOoooOoOoOO0 UNIPENOOODODOO
0000000000000 [6)0Kuchibued OO
1000 11,9620000000 1200 0 O Nakayosi-t
01000 w4030000000 163000000
gooogoD 3,131,129 0000000000Db00Db
gooo
gobooooooobooooboooboooboooog
goooboooooooboboboobbOoooooboooD

gooooooooooooocoocooobooobooooo

000000000 (7000000 8008000
000000000000000000000 ETL-9
0000000000000000000 [9)0

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000002.0000000000000000

D-II Vol. J87-D-II No.5 pp.1112-1119 2004 0 50O



gooooooooooooOooOoooooooo

goos.ooooooooboooobo4.00000O0O0O
gboooobodoos.ogobboooooobooboooon
goooooooooooooobobe.0OOOOO

2, JO00OO0OO0ODOOODOOODOODOoO

goboooooboobooboboobobooon
gboobooooboooboobooooooobooon
goooooooooooooboooooooboon
gooooooogoooo

2.1 0000000000

oooooooooooooooobooooooon
000ooo0o0oooooo0 PDADODOO PCOOODO
oooo0o pCOOO0DOOOOOOOODOOOOOO
gbooobooooboooooboooobooobooon
gbooobooooboooooboooobooobooon
gbooobooooboooooboooobooobooon
gbooobooooboobboobooooobooobooon
gbooobooooboooooboooobooobooon
goboooooooooooobooooooobood
gooooooooooooooooboobooobod
goboooooooooooobooooooobood
goboooooooooooobooooooobood
gooboodooboboobooobobooobooboobobooooo
gbooobooooboooooboooobooobooon
gbooobooooboooooboooobooobooon
gboooboooobooooobooooobooobooon
gooobooobooboboooooboooooon
goooooooooo1l10000o0o0o0o0b0b00d
gobooooooooooooooooooooboo
gobooooooooooooboooooooboon
gobooooooooooooboooooooboon
gboobooooboooobo

gbbooboooboooooboobooobooboo
gboooboooobooooobooooooobooon
goooboooooooooooooobooobooono 10
gbooboooobooboobooooooobooon
goooobooooooooooonb e0xe0000
095000 VGAODOOODOD 1.7x1.7cm01200
0XGAOODOOOO 14x14emd 00000000
goboooooooooooobooooooobood
gboooboooboooboobooooooobooon
goooboobooooooboobboboooooon
ood

gboobooboooooboobooobooboa

gboobooobooobooboobooooboaoon
gboooooboodooboooboboooboooobooboobo
gbooobooobooooboobooboobooboobooon
gboobooobooobooboobooooboaoon
pgboobodoobooooboobooboobooobooon
gooooooooooooooboooooooboo
gooooooooooooooboooooooboo
gooooooooboooobooOooooooood
gooooooooooooooboooooo
gbooboobobooboobooooboooobooooa
gooooooooooooooOoJIsooooooo
goooooOooooooooboooobowooooo
gbooboooboooobooboobooboooboaoon
gbooboooobooooboobooboooobooon
00 KuchibuedOOO1,537 0000000000
010,154000000000000JISO0O000O0OO
ob180800000 1706000000 102000
gobooooooobooooocoooooooolo
gboobooboobooboobobooobooboboaoon
3,34500011,962000000000000000
gooooooooooooooooboobooboboboo
Nakayosit 0000000000 JISOOOOO0OO
gooooobooooooooooo 093 booooo
gooooooooooooooboooooooboa
goooooooooooooboboooooooboo
0000000 443800000000 1040300
O0o00O0000000000 KuchibuedOOOO
ooooooooooooooooooo 10000
gbooboobobooboobooobooboobooooa
gbooobooooboooobooboobooboooboaoon
gboooboooboooobooboobooboooboaoon
goooooooobooooooooooooood
goooooooooooooboboooooooboa
gooooooooooooooboooooooboa
goooooooooooooooooo

01 0ooboooooobobooooooo
Table 1 Text structure for char. pattern collection.

Kuchibue_d Nakayosi-t
oooo 11,962 10,403
oo/oo0/ 5,643/5,068/ 5,799/3,723/
oo/o0o 1,085/166 816/65
ooooooooo 3,356 4,438
gooooo 10,154 7,376
ooooooooo 1,548 1,411
oooooooooo 1,808 3,027

1113



00000000000 2004/5 Vol. J87-D-II No. 5

age age
T T T T 60 T T T T
Nakayosi_t:

ages from 19 to 58,
mean: 23.1,
variance: 23.02

Kuchibue d:
ages from 18 to 57,
mean: 28.08,
variance: 47.94 50

30

20 By

[) 10 20 30 [ 10 20 30
(a) Kuchibue_d (b) Nakayosit  # of writers

# of writers

01 0DoOoooo
Fig.1 Ages of the writers.
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Table 2 Statistics on writers’ profiles.
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Fig.2 Range of the number of strokes.
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Table 3 Ratio of stroke number deviations.
ooo oo oo

Kuchibued 64.90% 33.71% 1.390%
Nakayosi_-t 54.12% 43.71% 2.168%
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Table 4 Ratio of stroke number deviations classified
into JIS 1st and 2nd levels.
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Fig.3 Character categories written with large stroke
number variations.
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Fig.4 Radicals written with large stroke number

variations.
'; i\'—li\ é;\
453 =

05 900000O0OOOOOODO
Fig.5 “07” pattern written with 9 strokes.
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Fig.6 Categories whose average stroke number when
actually written is largely deviated from the
standard.
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Fig.7 Radicals written with large stroke number
variations.
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Fig.8 “07” pattern written with 4 strokes.
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Fig.9 Categories written with more strokes than the
standard.
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Fig.10 Character categories written without any
wrong stroke number.
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if (score_G - score_S >= 30) then
Detect

endif

if (score_S <= 800)
Detect

endif

011 000000000
Fig.11 Logic to detect suspicious patterns.
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Table 5 Detected patterns.

(a) Kuchibue_d

oooooo 000000000 (#)
oo 0o 0o ooo
(#/ (#/ (#/
5,643) 5,068) 1,085) (#/166)
MDBO0033 1,668 243 432 37
MDBO0037 2,177 780 291 33
MDBO0052 1,523 673 365 59
(b) Nakayosi-t
oooooo 000oo0oooo (#)
0o 0o oo ooo
(#/ (#/ (#/
5,799) 3,723) 816) (#/65)
NKY0008 1,978 289 523 12
NKY0043 1,677 299 531 15
NKY0068 2,263 184 515 11
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Table 6 Verified patterns.
(a) Kuchibue_d
gooooo oooo ooo goooo
goooo oooo oooo
MDBO0033 1,668 750(45.0%) 918(55.0%)
MDBO0037 2,177 1,015(46.6%) 1,162(53.4%)
MDBO0052 1,523 683(45.0%) 840(55.0%)
oo 1,790 817(45.6%) 973(54.4%)
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NKYO0008 1,978 1,239(62.6%) 739(37.4%)
NKY0043 1,677 927(55.3%) 750(44.7%)
NKY0068 2,263 828(36.6%) 1,435(63.4%)
oo 1,972 998(50.6%) 975(49.4%)
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Kuchibue_d & Nakayosi_t
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012 0000000000000
Fig.12 Character categories written with incorrect
stroke order.
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013 0000000000
Fig.13 Radicals causing stroke order variations.

07 00O0O0OOOOO
Table 7 Classification of stroke order variations.
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FA MDB0034

014 000000D000000O0MDB00340
Fig. 14 Incorrect stroke order to write “00”.

3

FA MDB0052

015 0000000000000 MDB00520
Fig. 15 Incorrect stroke order to write “0O0”.

NKY0068

016 000O0000000000NKY00680
Fig.16 Incorrect stroke order to write “0O0”.
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