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Development of a document processing system without depending on document orientatio
n
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This project aims at developing a document information processing system which cop
es with arbitrarily inclined documents, using a high resolution camera. This system is used to the arrange
ment and the retrieval of a large amount of document information database. A new system using the page tu
rning machine is developed in order to input a lot of academic journals, this system constructs a small si
ze of searchable paper database. This project is divided into two problems, that is, the one is to develop

a document processing algorithm. The other is to develop the character recognition method which can estim
ate the orientation angle of the character and can cope with about 3000 Japanese Kanji categories with Min
cho font and Gothic font.



0 0 ODbOooboobboobooboboobooobobo

obooobobooonog

CiNii,J-STAGE 00000000000
00000ooo000mSToODoOo0oOooDoO
oobbo0o0oobboooobooooboo
oooobo0 9639 00000000OODO
o0oobobobobooobooboooon
000000000000 00000JST O
00000000000000(@012000
OmR012 0200000 JSTOOODOOO
obooboo0oooboobobobooboon
oboobooboboboooboobooon
2478 0000 1,460 OO ODOOOODOODO
ooo0ooo 3,138 0000 1,836 OO0
obobooobobobooboobobobooo
5 J000000b0bObO00oOoobobog
Ob0o0obO s b0o0boooooboon
oboobobobobobDoobooobon
oooooo

gobobooobooooboooboooobo
o0oobooboboboobooboobo
oobbo0o0oobboooobooooboo
obooboobobooboboboobooon
obooboobobooobooboboon
oobbo0o0oobboooobooooboo
gooono

0oooooo
0000000000000000000
0000000000000000000
00000000000000000000
00000000 PDFOOOOOO0O000
00000000000000000000
00000000000000000000
00000000000000000000
00000000000000000000
000000000000000000000
0000000000000000000
00000000000000000000
00000000000000000000
0000000000000000000
0000000000000 1000000
00000000000000000000
0000000000000000000
00000000000000000000
00000000000000000000
0000000000000000000(M
00000000 MmM[000000]0[00
00]0[0000]00000000000
00000000000000000000
0000000000000000000

00000000000

0000000000000000000
00000000000000000000
0000000000000000000
00000000000000000000
0000000000000000000
00000000000000000000
00000000000000000000
(V00000000000 000000
0000000000000000000

gbooooboboboboobooobon
gbobooobobooboobooboon
gbooboboooog
000000000000 ooO00n
gobboooobobooobboooooo
gobboooobobooobboooooo
gbooobooobooboobooboon
gbooboobgo e200000000O
oobOobooog soooboonoooog
gbooboooboobooboooboon
gbogbooboboobobooboon
gbooboboooog

googoogn
(O OoODLODODODbODbODbODbODODbODbODDDbODOD
googoogn
gobooooboooboooboboog
gbogbooboboobuooobooon
gboogbobboboobobooboobo
gobboooobobooobbooooon
oooobooooooboooo@o)yoo
gobboooobobooobbooooon
gbogboobbooboobooboon
goooboooooobobobboooooon
gbooobono pcO0bOD0bOObDOOn
gobboooobobooobbooooon
UD000000D0OD4384x 32880 00000
gboooobobooobooboboon
gboobooboboobuoobobob
gobboooobobooobbooooon
gobooobooboobobooobooba
gbooobooboboooobooo 20
gobboooobobooobbooooon
gbooboobobooboboooon
gbooboobobooboboooon
gobboooobobooobbooooon
gbooooboboboboobooobob
goooboooooobobobboooooon
goobboooobobbooooooob
oboobOooboobooboooboogi
gbogbooboboboobooboon
gbogbooboboobuooobooon
oboobooboo@bouooboooog
gboobooboboobobooboon
gboobooboooboobooboon



00000000000000000o0o00
00000000000 000000000
000000 oO00o0oOonooooooa
000000000 00000000000
0000000000 O0O0O000 Google O
OOOO0CROOOONO Tesseract O OO0
00000000000000000000
00000000000 000000000
o0ooon
0000000000oo0oo0oooooon
000000000 o0o00oooooonoooa
000000000000000000oaoao
000000000000000000oaoao
000000000000000000oaoao
000000000000000000oaoao
00000000000 oooooo
0@ [0DOO0o0bOO00[ooo0]oooao
Oj0oo0booboooobDooooog
000000000000000000oaoao
000000000000000000oaoao
O00OXMOOO0O0OO0O000OXML O0000
000000000000000000oaoao
O0o0ooooooa

@)oDooboooooobooo
goooboobbooooooboobobog
o oono

oobooboo0o 20000000000
obooboobooobobobooboon
obooobooboboooboboobooon
oboooobooobooooyasgooon
ob0o0oo0ob0obOoobOo s,133p0000o
ob0oobobobobobooboboobooon
ob0oobooooboooobobooon
oboooobobobobooobooboooo
ob0ooooooboobobobooboon
oboobooboboobobobooboob
ob0ooboooboobobobooboon
oboob0obobobobobobooboob
obooboobooobobobooboon
ob0ooboobobooobooboboob
ob0ooboobobooobooboboob
ob0o0obobobobooooooboooon
oboob0obobobobooobooobon
ob0oobooboboooboobbooon
obooboobobooobooboboob
oobboo0oobboooobobooooboo
oo

GOTHIC —+—
MINCHG ———

oogono

0313x30000bopobooooobooon
oboobooboboooboboobooon
obooboobooobobobooboon
ob0ooboooboobooboobooon
ob0oobooboboooboobooon
o0oobooboboboobooboobo
oobboo0oobboooobboooobo
ob0oobooboboooboboobooob
godb00 1120000 200000 3000
oobboo0oobboooobboooobo
O00bO0o0OOo0O0o0o0O0 ROODOOOO
000 A3000000b00b0bOob0oon
oooobOoO0oooobobobobbooooon
gobboo0oobbooooboooooo
oboobooboboobobobooboob
gobboo0oobbooooboooooo
oogno

gobooboooboobobbbob 10
ob0ooboooboobobobooboon
ob0oobooboboooboobooon
gobboo0oobbooooboooooo
oogd

(input data)

googoog

() OooOOoooDbDOoOoooboooDbo
gooobgooogn
gooooooooobbooobobog
OO0o0O00O0o0ooOoooogoooo@o)o
gboobobobobobooboobooon
goboboooooboobobooooooooo
gboooooboooboboobooboon
gobooogooboooboboogooon
gbobooboobooooboooon
gobooogooboooboboogooon

_.._T._.._.._.._.K.__....._....._.._. .._.._.._.._..._.._.__.I

[ ganzme || zxz-rxsy || <-vman




Recognition rate[%)]

DR EEE
‘Sf%»l‘ wx l[ &% l!;;:;i{.f,yl

O00oo0oO00ooooooooooooog
o0ooooooooooooooooog
OOXML OOO0OD0OOO0OO000o0oooooog
ooooooooad

OO0OOO0CR OOO0ODO TesseractO O OO
00o000o00oO0oooooog 82.2000
o0ooooo0o0oooooooooooog
0000 39.20000000000

000000o00ooOooOoooooon
000000 000o0oooooooon e9
001431 00O0O13,156 O OO0OOOOOO
o0ooooo0o0ooooooooooooa
00000 [0oo00[ooooog
Olj0[0ooodoo]joobooo]jooog
00000000 s40nonoooooooog
O0oooo0ooooooooooooog
00oO0DoDOooooooooopooljooo
000o0oooooooooooooo
O0oooo0ooooooooooooog
00010000 000000000004g
0000000 DO0oooooooooorlro
000j0oo0ooooooooooooon
000o0oooooooooooooo
0000 oO0oo0oooooooooooog
000o0oooooooooooooo
oo

() 000O00DOOOoOoOoDoooooo
gbooboboobooboooboboo
goooobobooboooobbooon
googz20b0000000000000
F-100000D00D000A=80000O0O
goooo3sooonooonbooogon
o0oO0oOoOoDOoOooOoboooo/A-10o
OO00ooOoOO0OR3 00000O0ODOOOnO
gooobooboobooboon

CIR=T ——
UR=3 -memenn

L L L L ' L
] 10 20 30 40 50 60
Dimension

gboooobbooobboobboobod
go

100 ginge ! ! ! ! W
il p 4

a0l N M A
g 80 ]
E 70
L 60l
&

50

aof

30 ' 1 L 1

20 25 30 35 40 45 50 55 60

size[pixel]

000000000000 oOoooooo
0000000000000 0Ooooooo
0000000000000 0ooooo?
000007 00000000000000
0000000000000 00monn
000000000@O0)000000s3g
00000000O0o0oOoOooooooOon
000000000000 000R=83000
O0O000R1 00D0O0OOOOOODOO
0000000000000 00000045
0000000000000 0O0Oooooo
0009000000000 NoONoooo
0000000000000 0O0Oooooo
0000000000000 0O0Oooooo
000

obooobooog

P

e

T H BRSO

24y WEERN-ANEERW

‘;ﬁﬁﬁ154h7;yﬁ

60

Number of Components

£
=3
T

ha
[=]
T

(=]

100

250 300 350



oooooboboooboobobooboo
goboooboboobobooboboobooboo
goboooboboobobooboboobooboo
goboooboboobobooboboobooboo
goboooboboobobooboboobooboo
goboooboboobobooboboobooboo
goboooboboobobooboboobooboo
ooooobbo—0booboboobooboo
00000000000 0000O0@Ooon
0)0o0oOosD00DO0oonooooooag
gobooobobooobooboboobooboo
gobooobobooobooboboobooboo
ob0ooboooooobgoznioooooo
gobooobobooobooboboobooboo
gobooobobooobooboboobooboo
oogn

oooooboboooboobobooboo
gobooobobooobooboboobooboo
gobooobobooobooboboobooboo
HRN

oboooboobo

ooooomo 800

0 Yuki Tanaka,Hiroyuki Hase,Shogo
Tokai,”Construction of an Academic
Paper Database wusing a High
Resolution Camera and Page Turning
Machine”, International Workshop on
Advanced Image Technology

(IWAIT2014), A2-P019,(2014).

O Yuta Baba,Hiroyuki Hase,Shogo Tokali,
"Rotated Character Recognition for A
Huge kinds of Categories”,
International Workshop on Advanced
Image Technolog(IWAIT2014), P1-P058,
(2014).

0 Yuta Baba,Hiroyuki Hase,Shogo Tokai,
"Rotated Kanji Character Recognition",
The 13th IAPR Conference on Machine

Vision Applications (MVA 2013),(2013).

O 0oooo,0ggg,o0ooo0, 000
oooooooooooooogoogr,

000000 ood,Fe-17,

O oooo,0b0o0o0,0000,"0000
oooooooooooooo”,0o0a0
oo0o00O0O0O0O000OO,F2-27,(2013).

O oooo,0o0o0o0,0000,0000
oo0doooooooot,obooooo
000000 00,F-100,(2012).

O oooo,0o0o0o0,0000,0000
oo0dooooooooo",oooOon
000000000,F-103,(2012).

0 Shukun Ning, Hiroyuki Hase, Shogo
Tokai, ”Kanji Character Generation
for Character Recognition”, 2011 Joint
Conference of Hokuriku Chapters of
Electrical Societies,F-56,(2011).

0oooooo
(Hooooo

00 OO OHASE, HiroyukiO
0000000000000000
000000 90142273



