Guitar Rhythm Game Using Motion Capture

DongGyu Park* - JeongSu Jeong**

0| =22 2011-2012HE A2ICistn oI7H|Z X[t

Q oF
AMEE o] g719] A5 o] §ate] A7 ANHANES ARE 5 2 F971712 20109 2 vl 224
EENO Lol 3, & R E BN AT A A WAE o 8T ER A2 158 )8

AR e Aele] o7 Az Fol A vl Theala 8]
& 0183171 9] 9, 2E)7], AHEE 5 chek 71714
o g a1 xo@om ¥ 3eio] 4 e o) 5A Qe S5 19 5 DireotX 18] 21014 -85}

} 913ko] OpenNI APIE AHE-345.0.2) 214 %491 &

ABSTRACT

Microsoft released motion sensing device named Kinnect on early 2010, which is available for developing Xbox 360 game and
entertainment software. Also many third party libraries and applications are developed for Kinnect. In this paper, we studied and developed
guitar thythm game on Kinnect using three sensor units on it. Rhythm game is the most popular game genre for many game devices including
PC, console device, and smart phone. The main reasons for their popularity depends on their simplicity, short learning time and physical
activity with rhythms. We developed the game screen and layout on DirectX 11, also we used OpenNI library for recognize physical activity
of gamer’s body and fingers, and OpenGL for body gestures on the game.
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Fig. 1 Kinnect sensor and its layout.

7129 Yl E Ao A AR e Eolu Al
AN AEZEZ S Babel= w4 o] o}g} Abgk
o 2ZS HE o 9B JtET A4 9lo] AH QA=
YA A1 WA A Esta ek 7| EE A 94 AlA
RGB 7|2}, Z o] A A 9] A 714 AA & B34 Alee
A vaA g ekt 94k Aol Zhsatth g
vlo] A XEE& Foto] 54E A st Vs 2E

e A 0 s A9 2 4] a4
whTsh Baele wdel g mE Y

ol AHE £AFIE o e FRE A7)

hsl

o& Alws ok ofol wel Rt 719 E Tk Al
AZEY o] Eo] £33l gl on A Aol A = &g et
T 9 APIE = /I 3 9 TH1,4,6].

[\S)
[\S)
Au)

Il
X,
jale
offt
o2

EAYS B2 ARl A%k AY FEEA
o 2eds AR AYLR el 2 317
& 4k

A FAA =T FHAGANA VS DL

= Aoz 7|E slof el 22 A o] A=H ©f

X 30
sk
rlo
[ V]
]
W

W StRY 2P A FAERO] 2, JEIE
DS, 9%, W gnl ojuj g} ~nfEES O gAlﬁM
Ve A gon, oy TR A2ER AEH
O & ZAH AL Qe Bnk ol et =) e vheket
AEAYE A &A 02 7)ekE 3 QITH7-10].

1107



e
4
o2
=
off
2
-
%
e

2 178 A53%

TP D EAYE SO BEYS BT AY B2
e B4R sl FEAAY ARE N8 24
BolE B85 3 Qo] Al A8 FEte
= A7} o] 2014 31 9 TH2,10]

. AIAR T3 PR

3.1 Al 2=E A
a9 2E B R dEAY) sy PRl
B Rold THE A LW T 29 o) 2A] 7)Y

EolmA] A, AN AY S8 Z 2R, 23] A2

Kinect

[ Mindow | s g
/ Processing
Game

Application \ Vivgs F——
: pen

Processing

l:\pplfcation

? =’ Like 4 duibarist
\ B .
Klnect‘_ =— e,

a7 2. 2 =229 AlAH" FHE
Fig. 2 System architecture

FEE 429 2e] AN E o Lalel At A=
o] 20015 24 @), ol w] 7473 ko] HlolE & 54 <)

OpenNI(Open Natural Interaction) API7} Wro} &3 A+=] 2]
£ 3/ dt

OpenNI<= PrimeSence®l| 213 7| ¥ 1 = & A&
2 Z g9l o]t}h OpenNIE HAl A Ef7] S A
8} El, Primesense 2} ASUS WAVI Xtion A4} 5] A1A]
B AT B P AES, P52, A $GAA 5

o] et S G A A A = A 4= glok

F ¢ OpenNI+= 7] M ESETE oL 2} of 2] /9] .t
Qb =g tufo] 2 AlA o A e A e Q1= CH+
obc# Ao = A4 ¥ 5 APIE A F 3t} OpenNIS]

1108

1o, [m o
w BN R
4 i
1t i

ek
el
O = 7 go
NS o

e oH,
i % e
it o
T
2, od o b
ol =
o &z
- [
M N
& 2
i %
=

o)

N

il
o)
2o N

A 2H5}¢] ©] & 3) OpenNI
A gk

32. /128 4 V=
3.2.1. OpenNI 21 E] 0] 2
FINEE A7t zlo] FhHel MA & o] &3}

_EL
>
>,

STk 7 M EE 374 AN S o] §
2 14317 Uik o] 8 Ba £, R, e o] 9

_L4

=
ZFRGB G4}, Zo] gk, Bl o] FAARE A& 4 glth
oJAe] Ao M TheFd w44 wlolEl S EE
& o] &dto] B AL FA Y-S AL A=A E
2145kl the). 2 Aol A 71 =S AL 9189l
El 7 o] 22 3= OpenNIE ©] 83 A1 A 7|53 o] &

o]

]

ol ge1e Aol 22 o
14 34 € melz), el ndolae AAel WA
A 5 9l 9N A AN ES B bs 54
& FAsto] AR, o] HAL S o) TA 2 2R
%o 2 ebid B 2AZ SRS AAE Ashl 9
v 2 o] e A sk, o] 14 S Fel) Aol
278 25070 Ar). ol 97 25 2AL $H
we} o] Aol Hv] & i, ve) 5o 942 23
a7l Bk



& 71e e EA

a2l 3 (@) MAZZHo cist 2ol E3, (o) Zel=ef oM,
(c) 2#E2|E ¥%LP d
Fig. 3 (a) Labeling on skeleton, (b) calibration step,
(c) extracting skeleton

322,94 # )
HHEL$QG%AQﬁHH§
3 oS AA L Ve AT E e
MMMmmg&LqﬂQQQﬂH
T WHOR I AEIHS Fol] AL
B}, oA & S o] &M EolThs
Atk FA o]zl ske} glol & A4S T =
&9 9127 A A A el oA 7HsE
B oA e 1E 49k o] AR 2 E(Convex Hull),
1wl A] E] t] 9] E (Convexity Defects) S o] &3] A &3} &

™

ry L2
= 4o 1o

2t gy

o, ﬁ.llo _W,

(e}
N oy

e o Ty e

LN
o o

o

50
1>y ool ob 2o

_l
¢

&

08 4 A @ FENI AYAE ClEE
Fig. 4 Convex hull extracting steps and convexity defects

of el A E7he A4S ) AL QL BES W
ZEHAT) 08 o] A Ao e
7)Efe] B RBS Fom J|Ef A Y= A 388
Aol g}, ot 0 228 o) 7|E Z& & o) 33}
£ 2EDY(Srumming)o] ?HE FHE 28317193
Ed gt

== Aol A Algshe AT U3 A5t
7h = s AR B A ‘HOVI": +9E FAH7] A AL
3l= glolBejg]R wlo]ARATE A3 X (Microsoft

Speech) API 535 o] & &%ﬂ:%ﬂ@iiﬂﬂﬂ&
AZEAMA A FERE 2T A gl

Library)Z o] &38lo] o wh2 1 4 £ 39319 S o]
W =t), Microsoftol] A& 5.1 A HE &= Ao 7|24

oz Wgste] Al FTE) e 19 59 2k

| Application Application
API

Ii SAPI Runtime
DDI

| Recognition
Engine

J2l 5 olo|aRAZTEALS| AL|x| AP| 53 of7|El X
Fig. 5 Speech API 5.3 architecture on Microsoft

TTS Engine

1109



e
4
o2
=
off
2
-
i
e
)
2
—
~
e
2
W
fol

[>
=y
N
FTF
dlo
ox
r‘O
o>
=,
g

TTS (Text-To-Speech)
A2~ E W3 7] 5 & AlEeka At o] H &
o ] SAPI(Speech API) HEFI 71 & E3F 3
Tfko] o] Foj A= 25 7HA AL lHh
I Agete vlo]2E o] &t AFATL
ol = F1 S o= Qlste] of g kA 3¢
H Elt} ole) g FW ASE AASL U
M WG] AA 7)ol

2Rk
A% BEE ol $% 42

offt
r?L‘
=

oo (2 2

H ok oo Oom N ("o XY
Xl
[Ny -

o fo

A

2
o i fe
e S 2

=2t o

=
o

AN Y mo
4y g

fo 4
e
m?i_&i
N
m
-

of,
12

X
lo

Fig. 7 Music selection scene-users can choose genre
and title of the music

O 6, FEE Aol mel stHeZ Play, Auto,
Option, Exit ‘w2 F+M=of Ut
Fig. 6 Main menu on the game. The menu has Play,
Auto, Option and Exit

1S A sl 59, 9 19 63t 2 A e wlQl

Hol vpeputAl F ). w1 8} ol = Play, Auto, Option,

Exit W77 7} 91 2. Play= A9 A &), Auto= 59 FE5 S

St Abs Al 73, Option> Ab- =% & v &3
Hol AY 4TI L T 5 e 8l 8 el Belol sied-sivlel HEE AN

stHo|o, 252 A Ho|mIt Algg Adsk= B&olct

Fig. 8 Game play scene-Game scene is on the left
and player's game playing scene is on the right

1110



A9

=]

°o]-&% 7|e ¢

=

=

24 4

R AYE A7 PC 7l

3}

=

Al elet. Al

2D A ZE AN 3D = o=

i=!

EE

A
2

W

L

.

7]Rke] A} sto] oA = v

o
el

job

ofele] A4 8 B e

+

%0
N~

g

3] A1)

29

i

1. T
a

TxE
o] dojA A dr}. a1

(<))
=

T

= Ahg A
bl 7he]

S

3} & OpenGLE
_7,‘_

E o] Fhvl 2fofl A H]

[OJE=T Y
ST

-

)

#d3stroz 7

oF
<

& 942 34

s s A R i s

19 &

3+ A

ekl A -ue]

<

%

8 S7kA1717]

CEEE
201120129 =

Ea
s

L

L

ik ol 2}
o

o

L

HH

-
A

o

o

=4

=

=

Ex
=

gl o] Ae]

7| e

b A Al

°©

A

T

L
L

HAl =, 7] 24 o =2 A

o

A

ato] Aol 223 dlol ¥

=

=

5

=

€]

JEA Z57F e A o
Al H W B} g

o,

21 sh o A Auto

3t o
KR
3l

o~
nn

A5t o &

]

o &7bete =} of
14 &5

=]
F
=

=

=]

wolth. oo} 22 7% < Fel o] 47

27171 9]

uk
=~
=
=
o]

i

10l
o

K

]

o

Ko
=]

bohue, Ahg

gl

o
°ol&

)z

o

A
L

Aol A 7122 o2 Ale 5

K
el
R

atod 7

Mo

A}

A7}

EEEERE SR

[e]
RE4

}

ke
hal

JEW| ] o] 525 <Kinect

o]

qEg
2 AT

A

=3

3L

AFEHS] =3, 2012, 2.
[2] M. Siddiqui and G. Medioni, “Human pose estimation

s

[1] €714, 7]
A}

-

100
o0

by

(e]

of

0
oK
Ml

3] g<u)3], No. 1, pp. 221-223,
1111

(13
<1

]

7, Sk HCI

at Conference on Computer Vision and Pattern
2012.

Workshop on Computer Vision for Computer Games
Recognition, pp. 1297-1298, 2010.

from a single view point, real-time range sensor”,

2012, 2.

=

L

o

=71

)

Al el &

=

=

PC 7]4te]
3} tp2 A 7]
FA T AFE AR o)

L

L

o)
A=

el

BTN
=7

j
a

AHEARE ek wote 2
)

PC& &

[e)
A



[5]1 944, ?j”ﬂ"é, “71%573 AYE 0183 A7 Aol H & % (JeongSu Jeong)
A AREA A 7% LA AdFHE A
ZrRl= A, A FE A D3] =2 A, Vol. 25, @ 2008 ~ & A FA s
No. 4, pp 35-46, 2012. “ AHEA 8

[61 2%, Wl ol 573, 314, 71915 A4 7] “. ARAZ1E 74
59 QS A% B AZA A4, FFARAG 274
3] =4, Vol. 39, No. 10, pp 796-805, 2012. A Eop: Hubdd FHlx, wuped A4, 719 E

S
[7] Forbes, 2012 1 79 189, httpy//www.forbes.com/ AEZE G AY ZH=

sites/johngaudiosi/2012/07/18/new-reports-forecasts-g
lobal-video-game-industry-will-reach-82-billion-by-2
017/

[8] 94 ¥l EFY =, Healing with Guitar Hero, 200813 9
¥4 244, http:;//www.washingtontimes.com/news/
2008/sep/24/you-dont-have-to-be-a-quick-fingered-15
-year-old-t/

[ 9] Unnithan, V.B., Houser, W., Fernhall B., “Evaluation
of the energy cost of playing a dance simulation video
game in overweight and non-overweight children and
adolescents”. International Journal of Sports Medicine.
Vol. 27, No. 10, pp. 804-809, 2006, Oct.

[10] 7ok, 28, 24, 7 M ES o] &3 24 v
EERE R EE FERE s st ]

Vol. 39, No. 1A, pp 361-363, 2012.

RN |

HHZ 7 (DongGyu Park)

19931 Ak et
AR s}k o) 4y

. | 1996 F-Abojstw
\\‘“‘ NP A} A A8 (0] 814 A}
19991 h‘ﬂ 83l A 2} A Ak st (o] Shukal
2000 ~2002d A+ 8k n WE]| v v]o] F8k3}

AABA
2002 ~ A A Lk ng%ﬁ%gur EERnES
Xy‘:],/]xj]uo]: DH],O] E‘Eﬂi,}lﬂ%}ﬂ] U%_H
127 2, 0GR A] S| AR E THAAC)

1112




<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /AmeriGarmnd-BT
    /AmeriGarmnd-BTBold
    /AmeriGarmnd-BTBoldItalic
    /AmeriGarmnd-BTItalic
    /Baskerville-BT
    /BernhardFashion-BT
    /Blippo-BlkBT
    /Bodoni-BdBT
    /Bodoni-BdBTItalic
    /Bodoni-BkBT
    /Bodoni-BkBTItalic
    /BroadwayEngraved-BT
    /BrushScript-BT
    /CentSchbook-BT
    /CentSchbook-BTBold
    /CentSchbook-BTBoldItalic
    /CentSchbook-BTItalic
    /CommercialScript-BT
    /Cooper-BlkBT
    /Cooper-BlkBTItalic
    /Courier10-BTBold
    /Courier10-BTBoldItalic
    /DomCasual-BT
    /Freehand591-BT
    /FuturaBlack-BT
    /FZWBFW--GB1-0
    /FZXKJW--GB1-0
    /GoudyOlSt-BT
    /GoudyOlSt-BTBold
    /GoudyOlSt-BTBoldItalic
    /GoudyOlSt-BTItalic
    /H_CIRNUM
    /H_EQSYM1
    /H_EQSYM2
    /H_HEBREW
    /H_KEYBD
    /H_MULTI1
    /H_MULTI2
    /H_PROSYM
    /HighlightLetPlain
    /Hobo-BT
    /JohnHandyLetPlain
    /LaBambaLetPlain
    /Liberty-BT
    /MBatang
    /MDotum
    /MekanikLetPlain
    /MGungHeulim
    /MGungJeong
    /MJemokBatang
    /MJemokGothic
    /MSugiHeulim
    /MSugiJeong
    /MurrayHill-BdBT
    /Newtext-BkBT
    /OCR-A-BT
    /OCR-B-10-BT
    /OdessaLetPlain
    /OrangeLetPlain
    /Orator10-BT
    /ParkAvenue-BT
    /PumpDemiBoldLetPlain
    /QuixleyLetPlain
    /RuachLetPlain
    /SandSm
    /SandTm
    /ScruffLetPlain
    /Swis721-BT
    /Swis721-BTItalic
    /TirantiSolidLetPlain
    /UniversityRomanLetPlain
    /VictorianLetPlain
    /WestwoodLetPlain
  ]
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


