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A recognition method for camera-captured low-quality characters

using blur information
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Abstract Camera-based character recognition has gained attention with the growing use of camera-equipped cel-
lular phones. In practical cases, however, images taken by hand-held cameras undergo motion blur due to the
vibration of the hand. Since it is difficult to remove the motion blur from small characters via image restoration,
we propose a recognition method without de-blurring. We introduce a Generative learning method in the training
step to simulate blurred images by controlling blur parameters. This recognition method consists of two steps. The
first step is based on the subspace method, and the second step re-classifies structurally similar characters using
blur parameters estimated from the camera motion. We experimentally proved that the effective use of motion blur
improves the recognition accuracy of camera-captured characters.

Key words Motion Blur, Digital Camera, Low-quality Character, Character Recognition, Generative Learning
Method

Oo0o0oo0oo0o0o0oooOoo0uooooooo
goobooooooobooooooooooobooboooDboo
ooboooobobooobooooboooooooooboooonn obooboooboboooboooobooooooboooooDooo

1. 0000

180



goooooooooboooobboooooboooobooooDooo
gobooobooooboooobooooooboooobocoOooono
gooooooobooooooboooooobooooDboo
000 [2-gC0bO0U0b00U000b00DOO0OUOODOOOD
goooooooooobooooboooooboo
gooooooooooooooooooooobooboooooo
gbobooobooooooobbooooooboOooboDooo
gooooooooooboooooobooobooobooDo
gooooboooooooobboooooboooboooooDooo
goooooooooooobboooobooooboooooDooo
gbobooobooooboobooobboooooooboooooDooo
0000 100o0o00oooooooo¥ooooooooo
000000O0o0ooDOooDobo0o0ob0U00obObDooUoD
0o0o0200000000 1000000000 11J0000O
gbooooboooobobooobobooooooooboooooDooo
gooooooooboobooobboooooboooobooooDooo
gbooooooooboooobobooooooooboouoooDooo
gboboooobooodoo 2000000000 2000000
goooooooooobooobboooooboooobooooDooo
gbodoooboooobooooooobobooooooobo
gooooboooboooooooo200000000DO00
gboooosoboooooooocooooooobooooa
gooobo4000000000O000DDOOO0 100000
goooosb0oocuoboboob 200000000006000
gooooooboooboooobooorooooooon

2. 0000

gboooooobooobooooooooooboobooooboo
gooobooboboboboboobooooooooboooboo
o0o0o0oooooUoU0oO0oUooUo Roooooo
gboboooboooobooooboboooooooboooooDooo
00 @Boooo0ooooooooooooooooooooo
0000000 00000000000 UoUOoLDoOOD
000000000000 PSF(Point Spread Function) O O
000000000 0000O0Teager 000000 O0O00O00O
o0 o0o0o0oo0oo0oooooooooooooo0o
000000O00DO00oDOoOO [Mboooboboboooo
O0o0o0ooooo R oODooDooo0oOooooooDOo
gbobooobooooboobooobooooboOooboooooDooo
goooooboooooooobboooooobooboooDboo
gboooooodoooboocooooooooobbooooooo

goboooboooobooobuooobobooobooo
gobooooooooooooooooooobboooooo

3. DO0OO00OO0ooDOo

0ooooOoE,2ooobobo0obo0oo00oDoLoDo
googoooooooooobbooooobooooboooooDooo
gbooooobooooboobooobobooooooooboooooDooo
ooo

181

Blurred character

Original Blur direction
character I

“—

01 0Oooooooooooooooo.

3.1 00000

gobooooobooobooooboooooobooooboo
gdoooooooooooooooooooooboboobo 400
goobooooooooooooooboo

e [(OOOOOO

000 00000000 PSFh,,y OOOOOOQOODOO
gbooooo 00000000000

z1(x,y) = 20(2, y) * hopt(2,y) (1)

gooooooooooOooo pSFOOOOOCOOODOO
goboocooos2bc0oooooooonoo

e [OOOOOO

lobooooboooooooooooobooooooooon
oo0o0oo0oUoooOoo0oo WBUoooooooooo
goos000o000oooooooooogeoooon
Ubob00d00 »n 0000000000 00000000
oo

Nl=

zo(z,y) = / z1(x — bt cos @,y — btsin 0)dt (2)
1
—3

0000000000 b,00000000 PSF A6 (2,y)
00000000000000000000000000 (2)
0200000000000000000000000000
ooo

sin [rb(u cos @ + vsin 6)]
wb(ucos O + vsin 6)

®3)

0000000000000 hpeee(z,y) 00000000
000 (2)00000000000

Hmot(b,@) (u7 U) =

22 (1‘, y) = Zz1 (1‘, y) * hmot(bﬂ)(x; y) (4)

e [IOOOOOO

goboooooooboooobocoooooboooooboo
gogooooooobooooboobobooboobobOoooon
000000oUoU0o0oUooUoUOo0oog (ze,yv),0
g/0oooo0oooooooooo0ooooooooon
000000000 Az0000000 AyOOOOooooog
O0eO030000000000000O0 200



Segmentation area

Character area

)

:
(x,,5,) g l

P I

FI 1

(x, +Ax, y, + Ay) I
a

02 000000000 (Az,Ay,a)000.

e [OOOOOOO

gobooooooooboooobooooobooooobooooo
ooooooooooooooooooboooOod00000
goooO0OoooooooooOo0oooooooooogdn
PSFOOOOOOOOOOOOOOOOOOOOOOOOO
O000000o0oO0ooooooood=100000 A0O0O
ooooooooOoo0ooo0b0oobd=0000000000D0
ooo

gbooobodoooooboboouoood pOO0obOOOODOO

p = (b,0,Az,Ay,a,d) (5)
3.2 0000 PSFOODO
gooooobobobooobbooobooobobooobo
00000oo0oo PSFOOOODODODOOODOOODOOOD
0[400000o0o0o0ooooooooooooooo
0000 PpPSFODOODOODO

000000000000 f00000¢, 000000 hope
Oo0000 PSFORO00000O0O0DODODODOODOOO

gr(2,y) = f(@,y) * hope(z,y) + n(z, y) (6)
0000 200000000000000000000000
0000000000000000000000000000
O0KOOOOODOOOOO0OOO000000 Hoepe(u,v) 000
0oooo

K
1 Gi(u,v)

H, V) R —= —_— 7
Pt(u U) K; F(U,U) ()
0000000000000000000000 PSF hepe(x,y)

gooooo

3.3 0000
000000000000000 PSF hop(z,y) 000 3.1
000000000000000 p00000000p0000
0000 c000000xY 0000000 f900000
ooooooo

o (@, y) =Y i, §) fih (@ — diyy — dj) ®)

%)
h(]}, y) = hopt(xa y) * h’mot(b,Q) (l', y) (9)

C C x
()(w—xo,y—yo)=f()(5+Aw7%+Ay)

seg

gobooooobooooboooooooboboOo 3000

convolution

Motion blur
PSF hmut(l7,9)

(b=5,0=0.257)

Optical blur
PSF 4,

-

Segmented character Blurred character
(c)

(c)
.f:\'eg Xp(b.0)

03 PSFOOOOOOOOOOOO.

4. OO0 100040boboooboabobdg

0000000000 10000000000 11]0000
0000000 (10000000000 10000000000
0000000000000000000000000000
00000000

4.1 0000000

000000000000000 (b,6) 0000000000
0()000000p00000000000000 NOO
000000000 p, (n=1,---,N)0DDOOOODO0OO
00000 000000000 <Y 00000 p, 0000
D00xy 00000000000000000000000
000000000000 000000 1000000000
00000 2 0000NOOOODOO0D 25 000000
x{“0ooooooooo

(11)

X0 [ et
000D000000000000 QY00onooond
Qi = x19 (x17)’
00000000000000000000000000 R,
0 (R <N)OODOODOO e 0000000000000
000 50000000000000

4.2 0000000000000
000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
000000000 [10)0

MOOOOOOOOOOOOO mO00000000000
0000000000000000000000000000
000000000000000000 2,0000M000
00000000000000 &40 RO0OO0OO000 &
0000000000000000000

(12)

M Ry

¢1 = argmax Z Z (egi) - zZm)?

m=1r;=1

(13)



Step1
m BT
results H Cl) I
Grouped
-
Step2 blur
group ]
results ‘ H I I ’

04 000 200000.

5. JobO200000000000000

010000000000000000000000000
000000000000000000000000000O0
0200000000000000000000000000
000000000000000000000000000

00400000000000000000000000000
00000000000000000000000000

000000000 200000000000000000
0000000000000000000000000000
000000000000000000000000000O0
00000000000000000000000000000
01000000000000000000000000 20
000000000000000

5.1 0000000000O0000000

000000000000000000000000000
0000000000000000000000000000
000000000 100000000

0000 0000000000000 10000000 &
00000000 p(a|e) 0000000000 & 00000
00000000 00000000000 & 000000
0ooooooooooo ¢ ooooog® ooonoo
0ooooo

6 ={ c|perle) = r}u e (14)

5.2 0000000
000000000000000000 ¢0|g¥|=2000
000000000000000000000000¢¥ 00
00000 01k K=|¢90000000 X0
00000 X oooooooooo

ng) _ [ng) XECK)] (15)
000D000000000000 QY oooooonon

t
QY = x{ (x{) (16)

183

A A B8

05 0000 ‘A0000000 (00 40)

06 0oO00G! ={p, ¢, %, 4}0000000 (0D 40).

000000000D00000000000000000 Ry
00000000 ¥ 000000 60000000000
ooo

5.3 00000000000000
33000000000000000000000000
000000000000000000 p00000000
ceg¥ 0000002y 00000000 P 00000
0Oo00ooO0DoOoo =Y 0000000000

a@:{gozﬁw.“e
P

Dmm[éﬂn-@qDDDQQDDDDDDDDDDDD
00000 R, 00000DOOOOO

5.4 0000000000000
0200000000000000000000000 10
000000000000 ¢g00000D00000|6Y|=1
00000000000000000000000000 g0
0000000000000000|gY| 2200000 10
0000000000 0000000000000000
010 00000000000000

0000 2, 00000 ¢Y 0000000000000
00000000 ¢, 0000000000

o=l ] s (18)

020 0000000

000000000000000000000000000
0000000000000 O0mO0000000000000
goooooooooo b,0DODOOOOD0O0O0 6,000
000000000 wm,h, 000000000000000
00000000000

@]* (e
W] =

ce g<9>,vp} (17)

b = /(o — 0 P+ (i — o1 )? (19)
ém = arctan M (20)
— Wm—1

030 00000000000
0¢,00000000¢Pe=E9 00000000000
0000000000000000000000000000
00000000000000000000 p000b,000
000 bm, 000000000000 O00000000000
ooooooooooo g9 oooooooooo

p(b=bn,0=0m)
ﬂﬂDDDDDDDDDDame 0ooooooooooooo



0.25

000000000000000 30emO000000000
 Category I (A)) 058mm00000000000000000000000
020 1 """"""""""" n ;mfwuw 0000000000000000000000000000
1) ¢} 000000000 6200000000000000000
o1 MﬁM;EE ) Jd000000000000000000oOoooooon
% ; EX GFTﬂfio 00000000 11 pixel 0000000000000 0O0O
g Lo 0=08z 000000 OFFOO000
g om0 £ Lo ”MIII 6.1 0000
2 p(>=0) LT 0000000000000000000 PSFOOOOO
005 . 0000000000000000000000 30emO00
&ﬁ;%é ~L u“%[:] 000000000000 0000000000000000
000 | = 00000000000 PSFOOOOOOO (500000
[:]“l q&gam 000000000 p000000000000000000
005 ‘ 0000000000000000 d=0.25,-
-095 -090 -085 -080 -075 -070 -065

1st eigenvector

07 OD0O0O0O0OO0O0O0O0OO0OOODOOODOOO0O00

O000oooIloooDIlce DO00O0O0ODO1I0x 00
ooooooooooooobooboOooom

HC(C:‘l’) pc(; IO;H < HC c=) _ £(csz ) ”
goodoooooooooom
R B

00 E9 000000 p000 b,000000ba,bs,0a,0s

00000000bs < b
£(C)

p(b:i)wz yozérﬂ)

m < bg, 0o £ 0m < 0300000
0000000000000000000

(e)

¢ _ by —bm aﬁ_émg(C)
P(O=bm 6=0m) ~ by — by 05 — Oy ~PO=ba,0=0a)
_bg—bm b O — O, Yo = Om ¢(c)
b/j — ba 9/3 — 04 p(b=bq,0=0p)
ba—bm%—@ms(
bg —ba 0 — 04 p(b=bg,0=0a)
ba — b O ©
by —be Oy = 5?(6 bo=0g) (21
gooooooooooooboooooboboooooooboo
M
. (c)
G = arg Cglglg) b:égl,lenzém Cm — &pb.0) H (22)

goooooooo20000000y00D00000O00O0O

gooboooooooooobboooooboobooooDooo
goood

6. U u

gooooooooooooooooooboooooo
640x480 pixeld30 fps 000000000000 OOO Pana-
sonic DMC-FXoO O OO OOOOOOOOODOOODOOO
gboooooodooob ooooboboooobbooooooobo
00000000 62000A-Z,a-z,1-9: Century OO ODODO
gbobooooboododobol1oooooboooboooooOoo
gooboooooboooooboboo0D smmOOO000O0O

184

.,2.000 80
.,5.00 11000000
L 4r0120000000000
104000000000000 Az, Ay
14,0,14,a0 5000000000000
00000 105600 00000000000 32x32 pixeld O
00000410000000000000000000000
0010000000 1000000 (R = 10)

0ooooooooDoooo b=0.0,--
ooooooooée=o,--
00 a %ﬁ%%,

goooo

—a,

gobobobooobooooboooobooboboooboooo
gobooooooooooobboouooobooobooouooDooo
goboo03demOdoooO000oooobOOO0ODOO
gboboooobooo1l1oobo0ooooboobo10000000

goboboooooogo-~0o10000DODOO30OOOOO
gbobooo 2000000000

group Z . g(‘Z’) — {‘Z’, 42:7}
groupl . g(‘lv) — {4177 ‘l’, 47:7, Lj’}
group 1 : ¢ = {17, %}

gooooooOooooooos2b0000000D000
gooobobooooooooobooooob oobobboo

(R, =10)000000 ¢Y000000000000000
00000000000 O00O0n

=9 0ooo
6.2 0 OO0

goooooooooboooooobooobo 3gbob0ooono
oo

00 A J00000O0O0Ooooooooo

00B O0O0OO0OOOOOOOOOOOOOO0O0O000O0
00 C Oooooooooooooooooooo
gooobobooobto obboooocobobooooboo
OM=100000 AQOO 300000000000000O B,C
gboeb0O0O00O00O0O0C300000O0COOOOOOOO
goooooooooooboooboboooooooooDooD 80

goooocobooooooooobooblobooooOoooo
gobooooooooobooobnnobo
6.3 0 OO0

gooooobooooooobooboooooooooooooo
gooooooooobooboiwboobooooboboooo



01 000000000000000000000 p(gle) 0000p(gle) 200100000

ooooooo
recognition result g
input ¢| I L S w Z i j 1 s t w Z 1
I 0.62 0.36 0.01
L 1.00
S 1.00
w 1.00
Z 1.00
i 0.02 0.19 0.73 0.06
j 0.52 0.36 0.12
1 1.00
S 0.07 0.93
t 0.01 0.99
w 0.01 0.99
z 0.51 0.49
0.03 0.97

08 ODoOoOoooboooo

0010000000000000000000000000
00000000000, =0000000000000000
00000000000000 A, BOOOOODOOOO 10
0000000000000000000000000000
0000000000000000000000000000
0 ADDDDDDO0O0O0O0O0O0O0O0O0O0O000O0 BOOOOO
0000000000000 0000 15000000000
000000000000

00000 200000000(¢%|>200000000
0000000000000000O0ceg®nOOOnnn
0000000000000 00000000000000 0
0100000000 400200000000 &O0000
000000 P, Ps000000

e 01000000000DDOD

Pi(él =c ‘(|g(51)| 22 A(ce g(ﬁ)))
e 02000000000
Pi(ez=c ‘(|g<@1>| 22 A (ceg™))

gboboodbo11o0odo ooooooboboooooooo
goooooooobooooooo

6.4 O d

goooooooob 2000000000000000D0O

185

Ocondition A
condition B
B condition C

at
< o
o
S s e e s s s

0-1 1-2 2-3 3-4 4-5 5-
estimated blur extent parameter (pixel / frame)

09 booooooooo.

000000oooooooooooooogoo cooooo
000 3pixel/frame] 0 0000000000000 DOOOO
goooooobooboooboboobOouoocbooboobOoooon
gobOz20000000000000D0O00
gobooobooooooboooooooooooono 11go
o0oopPO0OD0D0 P 00000000O00O0CO 100000
gboboboooboooboooooooooooo 200000
goboboooobooooobooooooboooooboooooDo 200
gboboboooodooooooboooooooooooooo
gooooooooooop 0000000000 00O
oo00oooo0o 000001 -P; 0000000
goooooooOoooooooo 000000 BOODO
gooO0o20000000000000D0000DO0 120000
gbobooooodooooooboouoooooobooooooo
0000000000000 00oPR; 000 8% 00000
goboboboooooboooooboooouoboodr<o0.0500
gooboooooooooobooooboooobooboooooo
goboooooooobooooboooobo

7. ODO0OODO

goboooooooooooboboooooboooboooono
gboboboooodooooooboouoobooooobooooooo
goooooooog2b000o00o0oo0ooboooobooooo



100%

Ostep 1 only
99% H Astep 1 + step 2 without parameter estimation [
M step 1 + step 2 with parameter estimation

recognition rate (%)

condition A condition B condition C
010 Jooooooooooooog.

90%
OPi

85% A Pii without parameter estimation ||
. W Pii with parameter estimation
S
©80%
3
o
&75% |
b=
c
&
S70%
o

65%

60%

condition A condition B condition C
011 J0D0o0ooooooooooooooogo.

98.4%
98.2% |
Tog.0% |-
<
0978y | threshold
- .
o ¢ 0.2
S97.6% | 0 01
5 o 005
574 | A 002
Sor.2 | x oo
97.0% |
96.8% :

50.0% 60.0% 70.0% 80.0% 90.0%
Recognition rate in groups

012 0DO0OO0O0OOOOOO0O0O0OOO00 BO.

gobobooobobooobobooobbooobboooo
0J00o000o0do00o0ooooooobbbooooOooooo
gobobooboboboooobobooobobboooboboboo
0d0bOO0o0doboOoOoooboOoooboooboooooobooo
gobooooboobobo 20000b00oo0boooobooo
Jooddddo0odooooooooobobboooooooo
godobooobbooobooobboooboboo

00 0OOO0O0O0bObOOoO0DbOoOo0boOoOoobooon
goooobooboobobobobuooboobuooboobo
gooodo22100 coE0ODOooonDoooooooonoo
00000o00o0oo0oooooooooooooog MIST
00000 (htp://mist.suenaga.m.is.nagoya-u.ac.jp) 0 0O O
ooo

186

[1]

(2]

[3]

[4]

[5]

[6]

[7]

(8]

[9)

(10]

(11]
(12]

(13]

(14]

(15]

O O

D. Doermann, J. Liang, and H. Li, “Progress in camera-
based document image analysis”, Proc. 5th Int. Conf. on
Document Analysis and Recognition, pp.606-616, Edin-
burgh, Scotland, August 2003.

H. Andrew and B. Hunt, “Digital image restoration”,
Prentice-Hall, Englewood Cliffs, NJ, 1977.

J. Hobby and H. Baird, “Degraded character image restora-
tion”, Proc. 5th UNLV Symp. on Document Analysis and
Information Retrieval, Las Vegas, USA, pp.177-189, April
1996.

oooo,0000, “PSFOODO0OO0UOODOOOOOODO
ooooooooOoooooor, 0og (D-1I), vol.J77-D-11,
no.4, pp.719-728, April 1994.

H. Li and D. Doermann, “Text enhancement in digital video
using multiple frame integration”, Proc. 7th ACM Int. Conf.
on Multimedia, pp.19-22, Orlando, Florida, November 1999.
C. Mancas-Thillou and M. Mirmehdi, “Super-resolution
text using the Teager filter”, Proc. 1st Int. Workshop on
Camera-Based Document Analysis and Recognition, pp.10-
16, Seoul, Korea, August 2005.

Y. Yitzhaky and N. Kopeika, “Identification of blur param-
eters from motion blurred images”, Graphical Models and
Image Processing, Academic Press, vol.59, no.5, pp.310-320,
September 1997.

M. Ezra and S. Nayar, “Motion-based motion deblurring”,
IEEE Trans. PAMI, vol.26, no.6, pp.689-698, June 2004.
H. Ishida, S. Yanadume, T. Takahashi, I. Ide, Y. Mekada,
and H. Murase, “Recognition of low-resolution characters by
a generative learning method”, Proc. 1st Int. Workshop on
Camera-Based Document Analysis and Recognition, pp.45-
51, Seoul, Korea, August 2005.

S. Yanadume, Y. Mekada, I. Ide, and H. Murase, “Recogni-
tion of very low-resolution characters from motion images”,
Proc. Pacific-Rim Conference on Multimedia 2004, Lec-
ture Notes in Computer Science, Springer-Verlag, vol.3331,
pp-247-254, December 2004.

E. Oja, “Subspace methods of pattern recognition”, Re-
search Studies, Hertfordshire, UK, 1983.

0oo0o0, “000000DooooooO”, 0000, vol.d4e6,
no.SIG15, pp.35-42, October 2005.

M. Potmesil, “Modeling motion blur in computer-generated
images”, Computer Graphics, vol.17, no.3, pp.389-399, July
1983.

oooo,0000,“0000000ooo0 PSFOOOOO
oooooor, 000 (D-1I), vol.J81-D-II, no.11, pp.2688-
2692, November 1998.
ooo0o,0000,0000,00000,000, ‘0000
gdoooooooooOooOooOooOoUoULOoULULOLoLO
0ooo”, 000 (D), (00ODO)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


