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An Improved Face Recognition Method Using SIFT-Grid
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Abstract The aim of this paper is the improvement of identification performance and the reduction of
computational quantities in the face recognition system based on SIFT-Grid. Firstly, we propose a composition
method of integrated template by removing similar SIFT keypoints and blending different keypoints in variety
training images of one face class. The integrated template is made up of computation of similarity matrix and
threshold-based histogram from keypoints in a same sub-region which divided by applying SIFT-Grid of training
images. Secondly, we propose a computation method of similarity for identify of test image from composed
integrated templates efficiently. The computation of similarity is performed that a test image to compare
one-on-one with the integrated template of each face class. Then, a similarity score and a threshold-voting score
calculates according to each sub-region. In the experimental results of face recognition tasks, the proposed
methods is founded to be more accurate than both two other methods based on SIFT-Grid, also the
computational quantities are reduce.

Key Words : Face Recognition, Pattern Recognition, Template Matching

1. M2 2] 3L AREe] WSt whE wsto] ofe] vhFd FYHjE
Ba7] wtol AEQ1AS T ARl AEe oy
i A AZE ST 7lse] dew AR 0 paon vz A 94 A2 Y FIe 9
At EEG AR A8(Hman - Computer g Aol Aze) Watel eld BAS FEstolol
Interaction) “12]aL g 14 71579 (Context Aware  zjr),
Computing)'s-¢] T3 &8 EokllA 2851 stk gl Ex 2% we ZARRAH(PCA
sk s 2w, 22, el Wek AT HE principal Component Analysis)3h 413 52249 (LDA

al
3} A AA, AAREE: 20134 29 202, gl 20134 29 202

299



(2013.2)

=)

T H1E A2

33401

X
(=]

oxg

el

T

ol

. Linear Discriminant Analysis) 22 %

EEE

AE ©

ol 1 &l
ojefulo] no] HE SAME R fAMd o] vlal o

Aol 3 H7| wZol B2 A

<]

A

5

EESR

=
=

ZHE

=

= oJulA5

=) 2~
= o i

L

25U F(eigenface)S A

]

TH1I10]. LDA

[e}

st} mebA

8

o]

F

}1\1_

o)

i

o
e

o,

ofp

TH

+ PCAY LDAS]

3
il

S3b11]. =

Q4]

=

LDAZRH AEd &

L

L

3w PCAE

S

A AEH15]14].

X
2

K
o]
i
ﬂo

S SIFT-Grid 7]4¥ke] 93

H,

ol
=

Al d= A7)

o

olm 4|9} 5]

%
joby

o

o
o

o

H,

# SIFT-Grid

e
o]
Ta

=0

H

w

o0

[e]

gt Al

®r
il

SIFT(Scale Invariant Feature Transform) ¢iles

ol

1
fat]
~

of
7!
oF

oy

<

N

E5H HAE oujxe] &

il #lote SIFT 7]

3]

o 9|

Aekehe), SIFT-Grid 719ke] Alote A=

o]

Ho]']ﬂ =

J

A
ful

Al

sk,

Gl

ST
it

o] F WAz TR uA

7] AHdescriptor) =

L

e

[

oo ol A HIAE ofw]A|e] Z}

719} 3o =W

o]

=l
1
2

2], 9
A gofolA] ol 4|

L
L

2 (13} 2]
4 @sh 2,

L

L

A

L

— (" +y")/20"

4A =

g Aote SIFT

[+

L

L

L(T.y,kﬂ)*[(;r,.y,o)
2mo”

Loweel 2]

t}. SIFT

[4]. w4 72719} 3

Gla,y,0)

A

o)
Dlx,y,0)= (Gla,y.ko) — Gla,y,ko)) * I(z.y)

DoG (Difference-of- Gaussian) ©]7]A|

ol DoG °]v|#|

749
W, 74N B

}
300

gl

%

L

L

ol
g R

2 9=

E

50] Lo}
S
=

=
R

7]

ACH21[61(81(91(13]

N

3

KN
=

14 bk e

o}

4% a1

15

S
Ai

___o]

=

= a1e]

!

7] 91g A

S

Sl o

2
- [26][13]8) =HelME F =3 §)

5

[9]9] =R dF g9 rtee ARE

=

=



EAl,

SIFT-Grid

73 5=2] DoG oW A] ol A

I3

Al M= 2t

o
=]

o

T

)

o

ol %

o

T
=
i

4

o] Al Ao

RAS)

EFEEERY

L

L

3t

S

ol Af o] %

Ly
a

o}

[e)

AN A

SHATHS]. 12]aL 5 o]w] ]

[

[322 1] Lowe®| O|O|X| OHE! Zin}
& dlolEe] BE o]u]x]|

SIFT-Grid W88 Aok

3)

F

A
pul

gradient W] €] 7](magnitude)
16x16 ZA9] Q17 JHe o

L

p
=

ok 27] m(z,y) o

oo

V(L@ +1,y)— Lz —1y)? + (Lley+1) - Lz.y—1))

AERNE 4 @3 4 @} o] 7

491 7]

*
=]

tan” ' ((Z(z +1,y) — Lz — 1,y))/(L(z,y+ 1)—[/(1,1/— 1))

o)
o
7g

8

k<]
i

o
k<]
o
E
=

ohd ol %] (edge) 9142}
o wpA e ghA ol A

9} W8 orientation)

m(x,y)
0(z,y)

S
A

5
Rl

o] 4] 5}

i

o} [9]9] =22 oA

L

&

dto] HIAE ojn|A|9] d=

F7] &l FALE Hgeoll & Fal AA )

o

3
ok

RIF dkg =X

3l

2

]

\B=:)
=
=
=

A
el

}

Lowe$} Bicego:= HIZE o|m] %] ¢}
oF

o tisl frAke s AL

o

BN
=

18] 3L 128 2k 9] 7]

T

2.2 SIFT 7|4dte| o|OfX| OHE! HiH

Lowe7} Al

Ko
]

o

Wash £ WA 71}

Al

HE

o o

A

L

L

HAE ojujx]e] &

T ol A B

el

A

Aol 4 41
SREER

301

2 Qo] ol

5

il

el L oA St ez Lowee] v
Al A A A=

=
-



$(2013.2)

7 M1 w2

Bl
=0
KO
an

H

4

Cl x|

H

Fol #Ak

A

=
=

27ke] Ag
R ==

2
=

& 71&atdeh

of o

®)2 2oH, ar.f)= F 5

= Al
|

3
L

b,

% o

ZlgAtel tig fEe= 7

(6)

,m

omj=1,2,--

1,2,--

d(fz’fj)v =

S

A

ERIREES

Yol &

oy

il

7hzst Az

L
L

d ofm|A|

o

Ny
&
ofp
KR
10

1

jrvae]

il 2 (1)} 2ol FA= L g o v

9]

7] ]

B

o

-

<

Ed

HENA

3},

s

SR ms A

kol

9|

®= A8

s}, uet

5] =
g5

HaomA

NA=Z 44

L
L

AX P2ER FARLY 28 2

il

.l

ol

jobs

@)

1if 8,21y
otherwise

#

H,= Y BS,;
j=1

el S vela 3L s,

?;5:‘1-

3

M

®)

b ~Es ALt 18

[e)
R

2E 7321 &

544

olw) gz, 7} 18T 2 AL

VS

L
L

i

e o o =
A Mo =% op N A
TxE lwg YL
wm i S LW
S B P s
X 7 T o % w B
ur w2 o) T X Moo
o ﬂ”ot
AR 5 op WP
o = o
_.E PN ‘D| o ‘_OM‘QAAT A_I
= = 9 o A i Wy o o
N T w R g o ®
T o BN MW T RO oprogo RO
B om o = B o oy W
T NG B SO o T
ﬂﬂllu%Hm_meaLmﬂaT%
D TN wE
T e v 2Pz ®
o B FE MW
W N oo o Ao oo
ﬂ%mﬂﬂéﬂ%%nﬁ@a
L e M S
NT e Ew ey koo
I o
b PO R W T RO B
i X =
el F
m I
3 -
5 i £1 0% * Hm
AR NG AN
S = E 23 3 wam
S 18| || I£2] \5/ |48
5l |%||a||F = |38
=
£
[%]

)

M, )

Eail
10

<l

3

3.2 RAIE A

E34 M) @A)

2859 kol

< m

G)et 2ol AgeojuH, 1,

Al
2]

Al 5449 7%l

(&)

o)

(frfofs -

(t) =

k
n

job

)9 ok ;A 7

k
n

302



]

A
R

7}

KE
==

)

1=

atoict. e

S

]

4007H 2] ofw] A &
2 g E ol

A+

o

=

= 158 107419

=

L, 471 2]

°

=

At
1/3%

e

o]

=
=

[}

=

SIFT-Grid
40] The ofn|x

409) kgt
4% ORL 22 dlo]e}ulo]~[16]

A 29
o Al

=1

¥

7t Az B3-S

92x112

al

3}

S

g3 g 2E
Aol =4

3

.

=
[e:

e =
1==]
T

bol fAbe %st 1w

HAE oo &

=
S

°©

9]

A
ol

G
n

st

Fot.
84 1

i<
o

-

ful

=
=

SRl

= piA

3l
v

test,p

ﬂmtﬂ%wﬂ%ﬂm%%ﬂmﬂr%mmﬁgﬂ -
o N R X RSO o = - -
— X o= TG T [y
o " N T B o KM 2o gp o ™ 1. "
RfEmwRTETIT D & - ogm o W o 5 5
B TR X W W OE g X oo X -
w < NORT do W 2 To RN R 3
PEIXERE L4 RERE o op iy ®
F o o N TR g R e o D - -
N T A o = % = oo 3 n3 T -
TETET W< W o 5% 4 )
o o RN S e ™ I oo M zo i e = ow
Mepr PRS v x 288 gxcnsx 5w 55
M g X — = X 5 O 75 . w BE B T x° R
o T = o B LY & o w oW
Wr  PHR e d s Br o v 3 lem =
= 0?_ T o R0 ‘D| PR Zﬁ o — ~ o s 7 v g T o
w2 X o O T 13 = B T 2o N T o oo LU
A I R o RO T a8 f25 =
Re®wh®hogloy® ) oy =r AF w2 -
= — W N T oar Ne & ofy < ol i al
R ® o MSdormrgbgglsg R EEE
ol o X T of gy = = 5 = = Mo~ % S = 8 =
_ OB R R S X = IR I N
ol W o N = 7 oF o0 g ! A IR L = —~ 4 1=
R Ll xomy ™ pgs oo _ 7 -
My T mh o pxex ™y o g i 15
- L P g B ES BT BEBREBIRAC"
< T N gp N pxe N T og ooy WERREE
KOROROT M BT oo o RSN R R K ]
ok | g ARTRT o %ok W TTW M T W o
= T < oy AR RO = -’ R S ™K o oy o o BT
2 + = o - < o W ook v M ﬁmm oy op my T Ho .Hol ML
= Jﬂwlm sl of T ,‘._lﬁ Ho Hoer T = B, MW T B o o ‘_Wﬁ _
3 = Wog T TN s o oo X
= o oy M ok - 25 o oo W
2 = o ¥4 w = X° o I gz Ak K T
< & . LN iy T bl K = o G
X & < oF xR A m o o =% W oo Ko AR T
e SR o @ W TrEPR X W
N oo U v X =W o I ol [ oS
< T O { o T e W o
il HT — o H_._ ol Hl Ot :.L =y ﬂ.o =T oF .Q o B3 E W
= T I mwa i i o~ o — B GG A D
i L= o Yy . T B OSSN TRV L
it g R o = N T Nfo B oo o ~ b X 5
= S o W = ) s = N G
< = = I = o ok L = X« Ir h cm,_n al Mm %u B W
F oz s ow e o P TGN R N o 3
= . ox M ° 5 = S oo g B HH S5
o~ o= - H X s B - R Joogn o X W
o & E 5 o~ 7 W ez CRLE ! ok w ° ey o
I = NG d N GO WA - 5 R
B T oy w2 ALy o oop ® T O -
wus  p AghTWs W A H oy A T Raxh L NT
= o) :)4 T T e g A= w I T~ Hom A ) N ™o TP e bR
oM R S XA T o R w = < N & < T T OB R o XM %o W

stofl o

2

[0 3] YAX| 7,=05Y W 7,2 H

303



[e]

A

A=

3

Al

S QAN

(2013.2)

| 7,7¢e] W] u}

T H1E A2

33401
A
7t At

X
(=]

17 3 A A AHEEE YAA 7S 052
]_

oxg

pjJ

AR

79

T,° & 27 063 05% A48kl o, o

= & 229

3 (a)

2]
)5

Holil 9t 1

=
=

mjy
A

o)
TR

il
!

‘Two
—

ol
Y

juze]

B
fovin}
ol

1o

o

0

Ik

ﬂnﬂo

|l

103] ¥HE Aol ut

L
L

0.25

0.15

0.05

Avwd 7,7t
A
F=5ElomH,

43t 10371

i

2ol
of Wl Fo| 2

[e]

=

]

e AL itk 19 3 (a)

=

A W 060141 084 ool A&

#1914 96.9%9} 961% Akol 9] 2

J

Al

3 (& B9, 544 o Wspr 42 7,9 013} 069

slom, 1% 3 (b)
o Wz

gl
H

g
el

oy

<

]

o TyolA 9
G Qi el AR 70 3 019 069) ¥l

5
T

o]

17}

pTE
o

=

foll 2 45 Gt

ds

1

=
=

off ot

A
T

o6 0 7,2 H

# o|ojx|e|

(=
=

(32 4] AR 7,
4.2

=90 3
o 9

3

S

CEEE

5

H

R ELV A

12k

*

o

AR

A

%

ofp

Eas]
=

ANAA %
H

A

107 Zoll

=

R
Atk

[ex]
o] 2 3,4 181 57H

A

=

]_

o]

60x74 ¥ 42| ORL ©l

[e]

=

=

A
Fdet 2183 SIFT-Grid 7]9ke]

[e)
A 2~819] Bicegol8]2} Chol9]¢]

ks

Jatsach

]

A
>

]

[e)

e

s7191e)
2

[¢)

7}
OB Ho] AE iAo 7 dF S0 AHEE

olu x| 9] 42 270 5E 57714 14
ol Choo] WelA) W HAoNA AHEEE DAL

ohel 10814 3 53

e

[}

]

2

o

=
R

sk

!

o]

el

[e)
06o= 4

o,
1c. o

=

]

X

9

=

=
il

3

2
T

El

S

171

SEBRNEEE

7<olx4
tol 7,9 LAk

=

=

9

SRR
e
A9l g 2%

B 23492709 S970] A

1 3

ke

A

]

I E
=
o] k& [0.05, 0919 HHlelA 0.05

1

NIl

13

23
I
T
B

1= Ao e

SFSAT.
126

5

96.10%

7F

3

b2
93.42%
1.90

o=

89.18%

1.54

2.88

132.16 | 17490 | 207.32 | 234.92

81.09%

1.63

3.06

Cho®| W [9]

82.36% | 8325 |93.40%
1.74

304

1)
16594 | 24891 | 311.67 | 414.81

72.03%
3

1.90

92.10%

(2 1) 2 0|0|x|e| -0 ME ¥s Tt

2.9%

87.54%

Bicego2] "4 [8]
2.38

81.50%

16594 | 24891 | 311.67 | 414.81

73.59%
2.74

oln 4 &

W 7] dAIFRe] 035004 0.7¢] ® Sl EA)

91.95%%F 96.1%9] ¢



5 7}
fusion

=
=

EAl,

SIFT-Grid

At =1 [15]= ©54 1 PCA, 2D PCA®] tf

& 2 1 Bicego}t Cho?l

[

of o

[e]
A%

]

B} Z7F 4%} 1.7%=

#) %7} 59

JO
E4& &3tst

Zelar 271¢] 2D PCAS]

i
approach®]

A]

144

o]

ERESEESR

3l o

REEERER

o
o

=
=

=

ol

A= 43 7]
[14]¢] d= <!

2
RS

B3

]

A

Intrinsicfaces 2]

sttt 28]3 Baseline, EigenFaces, Fisherfaces

S

}

k<
hal

[eZ)]
=

7o g SIFT-Grid 719+

[e]

=
==

=
Al

ol A ]

%o 5 glom, ol
A2
o Wla S5

=)
=

T

number 9]’

test—

k

(12)3} 2o, ¢

7} F|2E. o|w] |9} , WA

A
=1

o
X

SIFT-Grid 71¥F] Bicego, Cho Z12]aL

~
SIESEESRES
ﬂHHHH%%%%MMM
I XXX XXX XX x| x| x
RN RS ESE RS N N EN R AN R E=R Rl ]
TS IFF|F|w| oo oo || D
o
S RN N Y Y Y N RS
BIRIS|S|S|3|2(2|2|2|8
3 B[ &
o
= | zn | ER
— — | 2o | =
2 T |
= = on!
= ]]M%MM}L
— =7 SR R =
58| 8|22 g|8|5|F
2212|228
S0 2ol 8ITB|IE|E
sl 8 s|g|E|El2]cE
Gl<|<|%| el glE|2|S|8|S
[CCHﬁfmn‘nS,,p
<|&|&|3|9|B|lX|E =
C Z| 2| | 3| E by
KDDua.l.lm =
N|N|ls|A|d |2 in|un

1™ SIFT-Grid 71¥+¢] &4

3
glo] PCA, LDA %+ PCA/ LDAY]

E}é.-——

=

2¢] 73}

3T
it

SIFT-Grid 714+

2
s

= 2
(12)
3

e}
Hlero 2 60x74

number)

k
n—

number X f

1

k
test—

K

N

- £

number

k
n—

f

‘EO

it

izl

9] = 40o|th

4

.

=9
-

3
=3 0l0/A19]

8 olo|xie| 4o it

]

I AREA AtE

Il Bicego2| 2 [14]
| EREEREE

b 5| | E==Jcho2l 2E1 [15]
[

x10°

4

71&e] W R} v 3147} 43.379% A

il

=
=

[38 5]

-1 =

Ak
1) Al

=

.

of ut

r

H 20x25-8 80x98

)

A=} ORL ©lo|EfH|o]

I

371 9

S

M= Az olv#]9] &

el 4eS Huf
7HA] 15962 S7Ha 7744 2

il

305

A PCA, LDA &=

E

SIFT-Grid 7]4re] &

L

L

ol A



CIXEMMAT M1E FM25(2013.2)

®
fohy
il
il
_\.:.L
f
ju:
S
X
[\
1
-
n)
3
X
=
i)
i
o

(E 3) 0lOjx| A= T2 A
A7 | A
98 | A4%
83.05% 86.50%
91.45% 95.00%
93.45% 96.00%
95.25% 96.00%
96.10% 98.00%
96.65% 98.00%
96.90% 99.00%
96.80% 98.00%

vl
A=
20x25
30x37
40x49
50x61
60x74
70x86
80x98
92x112

4

o)Al

4 ==

s

s
42.34
7876

124.36
178.12
234.92
291.32
34947
396.40

i

S
s

78.00%
90.00%
91.00%
94.00%
94.50%
95.00%
94.00%
95.00%

=

=< PCA &+ LDA
(Holistic method) Xt}

g 54& 7HAaL vk

306

ox

ue  ofr
MU o
= o
ox, |
o Sk

s
i)
off

Ol
)

jale

L
~

3
A
=~
Ei
i
1o,
2 2

=)

g

o2

51

MO

i

[1] A. M. Martinex (2000), “Recognition of Partially
Occluded and/or Imprecisely localized faces using a
probabilistic EEE
Conference on Computer Vision and Pattern
Recognition, 1, 712-717.

[2] C. Cruz, L. E. Sucar and E. F. Morales (2008),
"Real-time face recognition for human - robot
interaction”, EEE International Conference on
Automatic Face Gesture Recognition, 1 - 6.

[3] C. W. Ngo, W. L. Zhao and Y. G. Jiang (2006), “Fast

of Near-Duplicate Keyframes
Broadcast Domain with Transitivity Propagation”,
ACM Multimedia, 845-84.

[4] D. G. Lowe (2004), "Distinctive Image Features
from Scale-Invariant Keypoints”, International
Journal of Computer Vision, 60(2), 91-110.

[56] D. L. Swets and J. Weng (199),
discriminant eigenfatures for image retrieval”, IEEE
Transactions On Pattern Analysis And Machine
Intelligence, 18(8), 831-836.

[6] D. R. Kisku, M. Tistarelli, J. K. Sing and P. Gupta
(2009), “Face recognition by fusion of local and

approach”, International

Tracking in

“Using

global matching scores using ds theory: an
evaluation with uni—classifier and multi—classifier
paradigm”, IEEE Workshop on Computer Vision
and Pattern Recognition, 60 - 65.

[71 H Zhou, Y. Yuan and C. Shi (2009), “Object



tracking using SIFT features and mean shift”,
Computer Vision and Image Understanding, 113(3),
345-352.

[8] M. Bicego, A. Lagorio, E. Grosso, and M. Tistarelli
(2006), “On the use of sift features for face
authentication”, Workshop on Computer Vision and
Pattern Recognition, 35 - 40.

[9] M. Cho, H. Park (2009), “A Robust Keypoints
Matching Strategy for SIFT: An Application to

Computer
Information Processing, Lecture Notes in Computer
Science, 5863/2009, 716-723.

[10] M, Turk and A. Pentland (1991), “Eigenfaces for

Journal of Cognitive Neuroscience,

Face Recognition”, Science Neural

recognition”,
3(1), 71-86.

[11] P. N. Belhumeur, J. P. Hespanha, and D. J.
Kriegman (1996),
Recognition using class specific linear projection”,
IEEE Transactions On Pattern Analysis And
Machine Intelligence, 19(7), 711-720.

[12] W. -T. Chu and C. -H. Lin (2010), “Consumer
photo management and browsing facilitated by

“Eigenfaces vs. fisherfaces:

near—duplicate detection with feature filtering”,
Journal of Visual Communication and Image
Representation, 21(3), 256-268.

[13] Y. B. Han, J. Q. Yin and J. P. Li (2008), “Human
face feature extraction and recognition base on sift”,
International Symposium on Computer Science and
Computa- tional Technology, 1, 719 - 722.

[14] Y. Wang and Y. Wu (2010), “Face recognition
using Intrinsicfaces”,
3580-3590.

[15] Y. Xu, D. Zhang, J. Yang and J. Y. Yang (2008),
“An approach for directly extracting features from

Pattern  Recognition, 43,

matrix data and its application in face recognition”,
Neurocomputing, 71, 1857-1865.

[16] http://www.cl.cam.ac.uk/research/dtg/attarchive/f
acedatabase.html

307

+ E-Mail :

20024 290 ¢ ehElEL ZE T
sl

2004 290 : ZB|ele AR
Tk FOHIAD

L2011 89 ¢ AB|estan e
st apbAl)

LU 9A~AA ¢ olFAAEA

A%, oA A, 24

1989 2€ : A gigta At
J_HLJ,]. .‘_oé] —:—a‘L ].

- 1992 8¢ & A3 gkl [AALE
Jﬂa—l—‘\,]. ZOJ(Jﬁa‘l—/H ]_

219981 3¢ ¢ YR Fo] @ thg}
7\ 3peta (i)

1998~ A Algtdfeta

Pol: ARETE YRR, ICTRS, $H

 hhkim@sehan.ac kr

- 19799 2¢
HFD
<1982 49 R
758K 4D
1985 49) ¢ A 7o)
7S CEsEA
- 2005A~2008 + Asehsta A4}
At oy 2 JuEAse 93

Skl A

1955~ 84 : A Ay Ty vl
- WA

oF 1 ZAFETE & VLS ¥EAE], SoC, el 12,
278, 5737
lechs@khu.ac.kr




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


