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Fig.2 Extraction of a feature for a slant font.
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Fig.3 Detected feature points of the upper left cor-
ner feature (left) are narrowed down to their
representative points (right).
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Fig.4 Calculation of voting vectors in the reference
image.

0k0000000000004000000000
oooo NYooooooiooooo 100 NP
00000 ,;0000000000000000 ;0
000000000000000 (e,4)000
01<;j<N¥YmMoo; ;0000000000000
0oD000000000000000000 WP o
0000000000000000000000 kO
oooooooo

3.2 0000000000

00000000000000000000000
000000000000000000000000
000 100000000000000000000
0000000000000000000000000
000000000000000000

3.2.1 000000000000

00000000000000000000000
000000000000000000000000
0000000000000000000000000
003.100000000000000000000
000000000000000000000 (x,y)
000+00000000000000000000
00 {ui(z,y)} 0000000000000 500
00000000000000000000 »00
00000000000000000000 000
000000000000000 100000000
ea(0<a<1)00000000000000000
000000000000000000000000
000000000000000000000000
000000000000

506

vi(x,y) plane
Z( ! )p Representative points

Extended feature regions

Imput image

05 O0O0O00O0O0OOOOOOO
Fig.5 Feature point extraction from the input image.
Three representative points are found.
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Fig.6 Voting to determine the position of the
character image.

000000000000000000000000
0000 VP (z,y)/VE 000000000000
0000000 T, (0<T,<1)0000

V) (z,y) > VLT, (7)

0000 (z,y) 000 kODDOOO0D00O0DO0O0
3.3 00000000
000O0mxmOO0O0O000 COOO00O0O0OO

00000 nxnO0O000O0O0OpxpO0OO0000

s00000000000000000000000

000000000000000000000000

O(sp?n?) 00000000000000000 Ty

0000000000000 r000000000

0000000000000 O¢*Tw) 000000

krooooooooooo 7P ooooooooo

00000000000000000000 1000

om*TYooooooooooCcoOoOoOOoOooo

00000000000 O(sp*n® 4 2T, + Cn*Tie)

0000000 T.0 T¥ 00000000 . O nO

mO000000000000000000000000
000000000000000007T,00000

0000O0000O0-’00000000000000

000000000000000000000000

0003.10000000000000000000

00000r000000000000000000

000000000004, 0000000000
00000000 O(sp?n? 4+ 12T + CrPTinTre) O
00000000000000000000000

4. 0DOOODOOODO

4.1 00000000000 0000000
0000000000000 0000000000
0000000000000000000000000
000000000000 CO000000000
0000000000000 00000000000
000000000000000000000000
000000000000000000000000
oooooo
00000000000000000000000
000000 mxmO0O0O0000O0000 nxnO
0000100000000 O(m*e?)00C 000
0000000000000000000 O(Cm?n?)
oooo
0000000000000 0000000000
000000000000000000000000
000000006 00000000000mxm
000000000000000000000000
000000000000000000000000
0000000000000 00000000000
00000000 mxmO0O0O0O0OO0OO0OOOOOOO
02n00000000000000 000000
0000000000000 c00000010000
00000 O(emn?)0000CO0O00 O(Cemn?)
00000000000000000000000
00000000005.6000000000000
000000000000000000000000
000000000000000000000000
4.2 000D0O0OOOOOOO
000000000000 0000000000
000000000 (709 00000N0n0NoNno
000000 MAPOOO [10,[11] 00000000
MAPOOOOOOOOOOOOOOOOO [12]0
000000000000 (7090000000
000000000000000000000000
oooooo
010 00000000000000000000
0000000000000 00000000000
0oO0O0000000000O0
020 D0000O0OODOO00OO00000O00O000

507



00000000000 2007/2 Vol. J90-D No. 2

gbooboooobooooobooooooobooon
gooo

030 boooooooooooooooooboo
00000000O00oO00bLUO0 (p)DoDooOono
gbooobooooboooooboooobooobooon
00 (p)oooooooooooo

gboooooooo@ 200000000000
gooooooooooooooooooooo 10
goboooooooooooobooooooobood
gooooooobooooooooo1oo0o0bboo
gbooooboooocobooooboo

5. O O

ooooooOoooooooooo()yooooo
oooooo((@)Uoooooooooooooooon
(3) 000004000000 400000000
poooooobobobboooooobooboboboobooga
U0 Arial DOO0O0O0O0OO0O 62000000000
0000 Arial 000O000QO Arial BlackODO OO
O FranklinOOOOOOOOOODOOOOOOOODO
000000AOOOO0O0O0 1000000000
goboobooobooboobuoouooboobooo
00 100%0 0000

gooobooobobDooboobobobobooo
goooobooboobooboouoobooboo
poooooobobobobooooooboboboobooga
gooobOooobOoOnyOooobOoobooooo
000o00o0oO0ooOooOooOoDOD (h)oooooo
Jo0d0Oo0o0o00 Tx000000000D0DO0ODO
ooog

gooobooobobDooboobobobobooo
gobooboboboobooboouoobooobooo
goooobooooboobooboboobooo

goooooooooooooOoOobOOOOO0O0004

gboooboooboooboobooooobooobooon
gorooooOoooOoooooooooobbon

01 0A0000000000
Table 1 Sizes of character images of “A”s.

oooooooo
oooo 0ooooo
Arial 72 X 78
Arial Black 85 x 78
Franklin 64 x 73
opoooo 76 X 78

508

gbooboooboooooboooboo

gboobooobobooboobooobooooooodg
gobooooooooobobbor=100000000
gooobo Ty =07%0000700000000
gbooboooooobobooboboooboooboaon
gooooooooooooooboooooooboa
gooooooooooooooboooooooboa
gooooooooooooooboooooooboa
goooooooooooooon

5.1 0000

J.j300000000oouonoooooobbon
goooooboboobobobouoobobooboon
gooooodooooooo s.10000 ¢uooa
gooooooooooooooboooooooboo
gobooboddgbOooboooooooboonooboa
gooooooooooooooboooooooboo
gboobooobooboobooboboooboaoon
gboobooobooooboobooobo

gobooooboboog=0C000000000 ¢g=10
0000000000000 Arial BlackO O 9(a)d
gooooobooo Tz =0800000000 620
ooboooooooOoboooboOoOoobo rooboOoOo
OdgUOoooobobooooooooboooobbo
gooooooooooooooboooooooboo
0o001/30000000000000¢g=5000
gbooobooooboooobooboobooboobooboaon
oobooooooboooooooboooooboO g=5
gbooobooooooo

5.2 0DO00OO00O0OOOOOOoOoOoOoOoObOO

oo000 10x1s00000000000000

250 Computational time

200

150

Time (s)

100

50 | E

07 ODOO0O0OOODO ¢gOODODOOOOOODDODOD
Fig.7 The computational times by change of q.



goooobooddoooooooooooooooooooooooogo

0123456789 (1;2@4&”@”@@ 0123456789

ABCDEFGHIJ ABICDEFGHIJ

KLMNOPQRS KLMNOPQR[S él\?ﬁggg%ng\JUK
MUVWXYZ TUVWXYZ

abcdefghijkl |abcdefghijki| YWXYZabcde

mnopqrstuvw | mnopqrstuvw |Tg8hijklmnopa

Xyz Xyz rstuvwxyz

(a) Correct0 00 0OO0DOTOOODO

(b) MatchO O OO OODOBOOOO

() MissD0OD0DO0x0000

o9 ooono
Fig.9 Evaluation criteria.

R| R

QRIR
ARIRIAIA

08 OOoOOoOoOooooo
Fig.8 Distorted images.

02 0O0ooOoOooooooo
Table 2 Robustness against projective distortion.
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Table 3 Recognition results for different fonts.

(a) The numbers of occurrences and their ratios
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Fig.11 A recognition result against a roadsign.
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Fig.12 Recognition results against touching character.
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