Appear in Proceedings of the Second Conference on Digital Contents Management and Applications, 2007.

MBI TR A NSRRI E
A Design Tool for Improving Procedural Animation
with Motion Capture Data
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Abstract

Digital content industry is one of the Twin-Star
projects in Taiwan. Among the various categories of
digital contents, computer animation is the one that
presents many technological challenges as well as
many applications including computer games, films,
TV and architectural design. Two common tech-
niques in producing a computer animation are mo-
tion capture and procedural animation. Both ap-
proaches have their con and pro. In this work, we
aim to take advantages of these two methods to de-
sign an assisting tool for creating realistic human
animation. We have designed a program to analyze
motion capture data from a motion library and ex-
tract animation features that can be used to assist in
setting appropriate parameters for procedural ani-
mation. This assisting tool compares the parameters
between the motion capture data and procedural
animation and adjusts the parameters of procedural
animation automatically or semi-automatically to
enhance the realism of animation. We use the ani-
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mation of different walking styles as an example to
demonstrate the use of this design tool.

1. %4 &P b

EE/‘”#? Leng it d /i)
5 1 E## g P~(Motion Capture)[10] ~
(Dynamic Simulation)[3] % 4% A& ;¢ # %
(Procedural)[2] - P wn#d F e (T 5 1 % i E
foo X IR g B FEHFFED 5 o T h e
d 2R AR EEEAFRESFSRHER
Fod W EEATE L REID A ET A
MEFRBOBER S LRI FHHFETH
A TRB I T HRE i BRI
R I R R e S T
FOLEE T F ROV e AT

NOY -
EIUA ﬁ.,‘l—r;

LA s

Broo JLpER 4k L o
Y- 35 0 KNP F 73 N AT
Ppdr RS D)2 B IEE > 0w E A T
&

B (7o FP T EAFR Y G T R b
Ry Uk ™ 0 T A4 W LR iR
BT o R s g 2 B R kB %
VAL Aiap R

ot b ata fide F R ITS N ahialghe o
AT ERSEEAFED 2 DRE NEBRFERF
kg 2N E R DEE R o AR
—i%éﬁﬁﬁfmﬁy1avuL%ﬁ%?%
Wer BN d ol o ﬁﬂﬁﬁuﬁ7w
raE AR 5 AP WA B R IE P E A R

A RO 0 XY Rt BB A BT
W oo

2.0 g
WA G MANMEIEIRAE LRG0T

%%%ﬁ?ﬁ AR AR L E R T G
w[1]e B S 8 A MEF T B EI BRE
RTE > AR B DT N 0 iE 2 A BB 6 H



ﬁm°ﬂwﬁpz’m L rr e 4 B R i B

LR E AR B o hg - T RS
i %mﬁ&ﬁf s i e 4 B R 9
B ayree =¥ o A2 A A E[9) 0
Hod n#d BRAgwd 2B Ea s o Py
ARRRIRE o F R 7 b PR SRA A
TR B o

FEEK RGPS RREER D
SN A B E[10] 0 2 N EEE B i p A2
*AF U AR T &g K Hs 1T s g
B L o T E RIF S AT 0P ?“{L#ﬁ?
’éff-&rfﬁ"”ﬁi‘ig’%ﬁg zgp&‘s‘h;:‘f"féﬁi‘?"‘]?ﬁ
AR RN FRT o Glde s WA E AR IEE
pF P RTArI[8] e ¥tk s g uE A B RIT
T iE E I TR T L [11] o HAT R (T gy
R BB FER S DR TS ELATH
PR SEIT N V- 3G o T & kA
BFHR2@&HIFEFEEp &4 2 8% ch
vl A B B 2 HE oA ok ak
F A kAR 5 g HS][7] -

Ry oy

B E BiedFH TS G 0 2 P;}u
BB ARIE N B A ATAR R P 1 % B engie s i
“EVJ?F{g;q‘éégm’ R F TR F[12] e ¥ ek R
A B AR A 4 0k ehds § (Keyframing) > 1Y
BB T AL 8L S ghenga A ]
[13] -

AT AR HRTED G MALE VB F T
T A#2 L api‘”ﬁlfﬁ“‘\l"**fﬁfnjﬂ?gxﬁ
‘}"’ﬁﬁv’%ffﬁ)? l“ﬁ—%ﬂgmiﬁ,’t’ 3 Ifov]‘E‘a‘a;é
Bk fo

30, KB & RE R TR

d '}&ﬂifﬁﬁﬁ_‘ < A '13»?'%#?'-3"?’}' jié‘}‘ﬁiﬁ-
e F T o MU ERN SR ERS S5 )M
38 & fF B R 2% i jE_Carnegie Mellon + § 18
B JE P~ TR e 2k (http://mocap.cs.cmu.edu/)iE
BEFY 26 Fa@ h e 7R o ipat T4
WP~ 3D St p b B Ap R BB
g E KRR T sk (F o

32. SRBERTESFTEE WS PR

49 B TSR L
3'4'—-7\ ;Lfg#ﬂ}]ﬁ y B EaM ]FB,\_, /Fvﬁ—‘L _j- 'ng%t' m%
i@ d B 0 R 3D B A L

MAYA > 247 £ ¥ AT a5 3D  H
MR e d AR A FE AR A B
PEM b enSkine AP HE S HE L o ¥
o G iR o f s R AT AL
'E;;bv7 Fﬁrﬁ]“ébé]'fio

33. o

PEZRAMEA G APL
PR 2 WE R E R B ERE
BRI TR o Java E T Y (T B R TR
£ Parser » #-A 7R ehd (T2 F FlA e 2 *#?D
F3D AMBPHE e P WA PR E Y A RY
A ehds (F5 0 > F AR % F 0 3D iﬁ]gﬁfﬁ
(IMBrowser )[6] = A # F Tt L f# F B 7 4%
P

BB T e gt

4. MREFEALIFF

B M 2 3 I8 B B b (03]
oA ;‘éﬁéﬁ_iﬁ%% IS g IF
Bstd enflicr ok B A B MAER ER A
ga{,:@\g.u@_ﬁ ~ B & ’ffﬁ%ﬁrﬁ}iih\%ﬂﬁ.
Ak e BMARNPUFEN RS 2D AN HF
é‘_‘wf"lﬁiﬁ EE L 3Dﬁ7é: F ’fﬁﬂv—‘%ﬁ,ﬁi

Btk gl A2 g g o

35, KW 1 R i

APEEF T - LRt B B2
PER R EETRE RSN F A2
EiEd it s c AphLoir et s ,;%—E; @ %
—‘F‘]";vtg B F TR Y > B A M A B ez
BRAERDERTIE &n 4 38 FEEW 6] 0 12
g2 ﬁfﬁﬁ:ﬁi\ﬁvi‘* » AR A BN R 2
BB A T A e Bl st & el MR D ARE N

PLEfNAKRTIES
o BT Y F TR T RE S 0 p B
%ﬁ***&ﬁ“%’mﬁ$ﬁﬁﬁﬂﬁg%g
Yl S @ B RP TP LR 0 2150 S
L S DU R s E I SARIDAR L & S set B - i
it

) o
i
¢ I%
)
fa
=
5
3

4. AP rE B
4.1. A M) et g
:LV.IFB 3&1/ 3D§r‘¢i$}\ p.————MAYA j\ﬁ:.t?;

##%F+%Q£%m&@%'ﬁm e -
ETIE 0 AP EE R REP- TR Y 0 ASF RGP F



%Rz %)®~ F] MAYA ¢ > A H ehx
O R R Pn‘ STl T 2
WA o BEARE R N R A B E A AR AT A
£ A REMT gL H BN A ML BN -

\L\a\.\ﬁ\x\o\? ﬂt.ﬁ?“ OO0 & B S|
| o

| Toon_Gab | Fhid | Fr_| W | Custom]

|

T e
I [ oot
[Prefrences saved See SciptEdtorfordetale,

[
| Seect Took select an object

Bl : MAYA % » 38 f 3B 5l ch 4 B8 2

i\radﬁ—ﬁ‘]‘?_4'im3D LR A A 0 R
F AP B R 7 T 5 IMBrowser 7 3 Bih
VRML #§ > i gt T 5 F Bom 3 0518 § P
2o 4ol = Afor e

W= : * IMBrowser % 4% & 2 07

4.2. B 1¥:8

BEAX P w0 @ 3 @R RIS Parser o
ed APk E 0 Java F3 7 f"t‘t’“F;ji
;’miié'@ﬁvﬁﬁ‘ #Lefr Parser ¥ 2§ Java 3%

TP TR AFIUAPER IR JavaF T £
—r’—’rf” B3 6 3B T AL Parser (04250 o

EHETRAS LA BER PR A
%) % ASF 22 AMC#‘%oASF HoAm B 1 i
PhEAFR DR EFTHR e 7R RS

# FF B~ 7 kL eh Parser

(Name) ~ £ & (Length) ~ * # (Direction) ~ p d A&
(Dof Content) ~ *z 4% #ih(Axis) 14 2 & B & c0FF & B
%E A AMC 4hA2 % 444 ASF ﬁj voirly it ang

u[a;rf,ger AT AME Y Bad B (Dof
Data) » #\ i #73£ 8 51 Parser % *}#)T&L%zrglf_ T T

Name

—— ASF #%
T / Length —

J01nt

Fl F2 Fn ( Frame Index)

Dof Data[0] — AMC #

Dof Data[1]

Dof Data[2]

Bl = @ ##7 7 2 Parser % {f

AP Java@E s F x%ﬂ:gﬁgﬁsﬁy?#ﬂéﬁ
Parser » ¥t3t 7 I 38 6 3] ji i B TR 2 (7 4
oo B HA 5 A B B SR o B i
A48 3D A £ R AR % T 3D AT E
IMBrowser #2 > ¥ it# % B 7 4258 o Blw #77 %
— F R fmends 1T 0 BT P]EA P2 5 B H ek
iniﬁx iz ﬁﬁ_-\. o

FPS

Blz . % IMBrowser ' B 7 — w R fmde (T



i)

1=y

TEFA Y R
:“ﬁv‘y‘&'gi)

:3ﬁzk%iﬁﬁﬁﬁ
WA

43. 22 BEFF

AR R A4 BF N> API L AFHE
AR T ke 2D AR RN EE A 4 Bkt i
HoRAE N RSPID B R T AL
A ken 3D A REA PRSP 0 rL I 8 2D AR A
FEFuN P 3D EFF ooiEm B 3D 5 AH
hiB Be JEB TR (T4 £ 81l s (7 o

d 3425 N F eh X MECA 342 * H-Anim
LOAL .45 > “ﬁﬁ* F R A B 7
o MEF - o @Mﬂ’ﬂwﬂw%uﬁ
BRidd AMEAIMEDEHL L BEHRHE
TS keh 3D A WECAIM & L4 Hk
FIREN B FTORAME L o ¥ - 35 > S
PUE R AL TR 40 3D A M| ek K
B sk i&ﬁw’{;ﬁ&@’g#@ﬁhwy;\
EAS BY AR EER  FAFRE NS
FEA VR S (Bl o ) A A2 R
£ AP TE 3D A A AR A B o

rProcedure Animation Generation

Steps:

Step Length:

Step Height:
Forward (degrees):

Backward {degrees):

—_
[ | | | | | R | | O

Frames 1:

Frames 2:

Frames 3:
| Generatel! |

Bl» @ AT T oREDRENEET D 2K

RN HE LS hd#ikae s 3¢ o0 Frames
1 ~Frames 2 ~ Frames 3 T §_4 §8 3 e & = B
MAER > 5 R % FR A2 B MR &
EHFEFTROEE S TV N2 BRARZ
RenfFREt G| 2 7 > iEm 4 2 Z—?"ﬁ_ﬁ B F g
Z S BARE S EE A RS TEERE
J:lﬁ‘phg °

44. FHEHd A

d ARy D i B ER TS
FARANE G 0 FR AP E RS AR h A S
SR UEEY RNE T L AT B R
GontBpd RITY REWET L2 150F
HO R Sl Bt e e

A i 82 JFreeChart[14]3% & 1 API % % %l #
T RB o UEBRE TS R 5] (frame) &
0 pd Rk R %1 (Radians) i Y #h 0 1345
%*ﬁﬁéﬁwwﬁﬁﬂ’ﬁﬁﬁigﬁﬁaw
FArEF LB D RDERFN o 4oBl - AT
T & EE AR P droot B &R Lk =
Bpd RE RSP RE - éf s 4o % 3T B BE
BPEOMEmE EME R - B ll?iﬁr')?.”f
e F o @\T}Ua“a“g@—‘r— BAABAI R
Hdk BBV Y M

Feb o APRAERE T HY ROB L
bR - B R K T Keyframe =% 7%
T M (Traceline) » # * 4+ ;”g d # # Traceline 2
P &F Bif & e Keyframe =% > § 35 FlEif & 0
Mafi  FERES T TP R LE frame &
Keyframe » & 7 1 8LE 45 5 B o8 % 3832 {7 22
*’ﬁﬂﬁ &@‘ﬁ%%i&t’ﬁéwat

pElawm ko VO A HE R R T ALE T
i &im“%rf’} °
DOF Chart

Bl- @2 g T g fllad § o B

45. REFRHEFTHERANTF
i ARA B H A WA SR T BNz B
1B B AL (TET A h s @ in s B R AEL 2
Bend R BRI S L5 AEE - BT § R
R AH € 7 i enIL g o TP AFT L LA 1K
T N FHAAEIER N R A AR =
@lﬁ&ﬁﬁ%mﬁk%#%p%j
BE DM A L B BT EE B A
P PR R SR EN AN EL AN
TS NIRRT O AR
ﬂW%%2DﬂR*%§%§4*%ﬁﬁ$
ARSI B IEHFTRE S K

l"'_gl_ ’(Eﬁ:l



AP o e PEE o AL 2D AN FE A S
4k g

'ﬁ%i’W£wi\ﬁ§wnq%wmgd

Vi R RERFTORA AR  F LT
imﬁvﬁ » G AR N F e iE s
i%"],’]t"l @'ﬁ%%‘? ““r#;c,"f" ME IRy o A RA
ie die - o F anb 3&1-:!: E SRV 8 32 EY
XD B0 o

e

AEG P R TEEER I 0 5 F A
WA RS > A6 ¥ 4K % (Normal
Walk) ~ & # 4_8 5% (Slow Walk) » ™2 % % # 35
5 4_§& 5% (Exaggerated Walk)ifﬁ = 7}@ 0§ bR

Fuehfg 5N @%@.’ff'IDE s B - |]§;F,L:1' oo
% - B 47 1L j T Load MoCap Data |
Gz o EE R P R TR 3D A R
Bl £ ¥ Bk =Y o Scale fij » 2R 0 2
B AR Y AR R AT T
246 ? el Chart | 2 f270 § 1995 90 i &
ﬁy?+’%#ﬂkmﬁééﬁﬁ R R
a2 1 > #* ¥ 3 34T [ Load MoCap
Data -mp:vpx e TLoad!! | #4=> & ¥ &7
—ijf;ém :ﬁv:jfﬁﬁx?q‘ lt’j\l;,'\ﬁ;}%,%ﬁ-;

”“‘"%%m A R
i

4Bl ~

:‘

Step Height:
5o Forward (degrees):

707963
15707963

TEREELR
¥R HE]
’«'“Ebglﬁﬂﬁ i 4
) /ﬁ‘ﬁ“r:}p Il—"ﬂdz' EELRECE § 3 13
dnimp d REMEREE  oBl4 T e

3
5
5
22/ 300 \5 o 4
Cl 10]
root Ll
5
DOF chffit = E
s
:
H .
= Y dof: (220, 0.066)
Fame
[t —vawr ]

B4 : Normal Walk ## & & 42 [

R R o o) e S A R
3T 5 A e e T Procedural animation Gen-
erator ;| > 12> AE A G P BiESEENHE L
# o B 37T TGenerate!! | 4842 » 7 fz2 a2 iF
#e3D A BRI BAARR SR E ARG e
RS

Load MoCap Data

at
b
en Ler e
ep Height: 3
] 75 150 225 300 75 o (a0 o2c): 5
a 10
root ~ g o
2 o
ra 7
00

/\ﬁ\ Aﬁ\w\ A \L\M\
125 150 250 275 300 325 350 a7 707963,
o e
R

Bl A FLZAL (G

a
W
$

%,

Ban A kit 3B AATGPRIBIED > THER
ﬁ%ﬁ%%3D4Wﬁﬁ\ﬁﬁﬁ&§ﬁﬁ
ﬂ’*ﬁéi%»;# i M & pd Rfd
Sk s o T ﬁﬁﬁﬁ*$ﬁuﬁﬁ4ﬁﬁA#
BT RYHL A FRTLR MR
EooiRvep it AERA SRS oS
o BRFAANBFOwI e R LAY
Penchd ¢ - 3R> A RT kehdhdiod Bt
HomExmy ERen- B Rt @R
G ho PR AAJLFIE BRI AL B BT
P& Pl L L

e

=y
&
"IE)

C

~

"

’



AP e F Rk AKRAPET I
ST G LT Z g

L {5 AEHFR 1 d 07 LS ATH
o PR AT RHBKRED Bk AR
B AARFEZT R~ L 57 Ffasgen
A RYiEHIE P ’lll{i‘aﬁ_l} S BLEIT R M .

2. MR PIAHE L LFER
& * 1 H-Anim * #8472
ARERECAl 0 P X DRSS ”Lri—;“i v Ft A
iﬁw‘"f“ﬁ’\%“’m"‘—— CiE R TR T

AKRT LR AS BRI G - RO
—5\\’ mﬁflé"lj L EFH o

3. S h RN B ST A
FYMERAENAFEIAT P EOLE B
:’o&—r’bv*‘ L TAHMFHAL RATT 5 R
*”%ﬁﬁ%mwﬁﬁﬂ

YR Tk s

z J& 4r 5 Rk i o

R A
i B HEE T AL

itk

.fr"uﬁﬁvam

CAERGE P NN

\\?{r

40

[1] N.I. Badler, C.B. Phillips, and B.L. Webber,
Simulating Humans, Oxford University Press,
1993.

[2] A. Bruderlin and T.W. Calvert, "Goal-directed
animation of human walking," in Proceedings
of ACM SIGGRAPH, 23(4):233-242, 1989.

[3] P.F. Chen, “Real-Time Planning for Humanoid
Lower Body Motion,” Master Thesis, Com-
puter Science Department, National Chengchi
University, 2003.

[4] H. Ko and N.I. Badler, "Animating human lo-
comotion with inverse dynamics," [EEE
Computer  Graphics and  Applications,

pp.50-59, March 1996.

[5] Kondo, J. Kuffner, and J.C. Latombe, “Plan-
ning motions with intentions,” in Proceedings
of SIGGRAPH'94, pp.395-408, 1994.

[6] T.Y.Li, M.Y. Liao, and P.C. Tao, “IMNET: An
Experimental  Testbed  for  Extensible
Multi-user Virtual Environment Systems,”
ICCSA 2005, LNCS 3480, Gervasi et al. (Eds.),
Springer-Verlag  Berlin  Heidelberg, pp.
957-966, 2005.

[7]1 T.Y. Li, P.F. Chen, P.Z. Huang, “Motion Plan-
ning for Humanoid Walking in a Layered En-
vironment,” in Proceedings of the 2003 Inter-
national Conference on Robotics and Automa-
tion, September, 2003.

[8] Z. Liu, S. Gortler, M. Cohen, "Hierarchical
Spacetime Control", Computer Graphics, An-
nual Conference Series (Siggraph'94 Pro-
ceedings), pp. 35-42, 1994.

[9] M. van de Panne, “From Footprints to Anima-
tion,” Computer Graphics Forum. 16(5), pp.
211-223, October 1997.

[10] A. Witkin and Z. Popovic, “Motion warping,”
in SIGGRAPH 95 Proceedings, Addison
Wesley, pp.105-108, August 1995.

[11] V. Zordan and J. Hodgins, “Tracking and
modifying upper-body human motion data
with dynamic simulation,” in Proceedings of
Computer Animation and Simulation '99,
pp-13-22, September 1999.

[12] A. Bruderlin and L. Williams, “Motion Signal
Processing,” in Robert Cook, editor, S/G-
GRAPH 95 Conference Proceedings, Annual
Conference Series, pp. 97-104, August 1995.

[13] K. Pullen and C. Bregler, “Motion Capture
Assisted Animation: Texturing and Synthesis,”
in Proceedings of SIGGRAPH 2002, 2002.

[14] JfreeChart, http://www.jfree.org/jfreechart/





<<
  /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 /Error
  /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 <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /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.)
  >>
  /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


