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2430 Edgst ok sAw Aol 2ol 494 LED, 2}
4 mA EdRE 7] AN =dAe AF Aze pE oye
AgeAu 494 LEDE A% A, A4, vhA 5& PAoF s
5 wAelt) Hael glo] Be Acte] mETh wiel £d7 HolH

7 AgekA @AY EWA HelH e F/7F LED, AA, vk 59

B oATdAE odd BHES Red & 9t 7)YE(Kinech)E
Agste] EdRe Amstgith JHES AREW dEH A2
THOE XM ok FA glol ARFA FAT & 97 wEoln,
=g gAYge] mek BA EdR HE w3 dolge 7 v,

2) A g vt 27 ZHDV cam), ¢ F(web cam) T HFE S 49 o F A
2HE g8€d Fge AdS B AA4E e AE FH5= 7=

3) Aed dEE A & R Z 1 o] HFHC o] Hod
LED?] $1# ke =43 7)<

4) AEED glo] o] &Ate AAE o] &ste] ALY dHHRJIVEES FHT F 3=

MS Xbox3603} A4z AH&st= FH77).
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depth image @ RGB imaged %= 37 A&t

5) Red, Green, Blue Al 714 H& 7| oz &
L

P
T

917] ot
wE g A



LED, A4, w7 52 ol g@th shAw odd HolH F&e ol

A BAe e s War) B, F

JMEE [958 HE ne o] JRAeR e Azz T
A olgitt 992y o2& Ho 9l @l =7} 3D depth sensors©]Th.
A

b =3
[19-6]3 o] dme] Hold meAEdA Hde 4 w9

6) http://www.xbox.com/kinect



Aol Zlol A4 el el 7}

wglolt}, 7F&d d=E= RGB JlWaz 99 Fidgte} 2 RGB 9
A8 oAt} o9 e FYEE Xboxg9 A9 AEZ#HEW o}y
2}, USB ¢ H#FH o] ~E 7FA 3 9= PCoe A48 B3 d8o] 7b5
a=g

A & Xbox&<Q ZIMEES HFEAA AHES7] flsid= 5+ 7t
2] JRRE 37 o]t} who] A& A E(MS, microsoft)oll A Bl E3dt= 7]
dE g SDK(software development kit)e} 719 E<S] H]F2] SDK#har
st 4 Q= 2 Z A ~(open source)” OpenNI®7F k. o592 [#-1]L

o] A2 AZES F|UES SDKOF & Z4~2 OpenNIE H| W3 &

!

7) TR FNE ArFIE EBE AXES ]
8) 7IMEZ /fEsta = PrimeSenses TASE JlEEta & APl(application
programming interface)®] # %+



[¥-1] MS Kinect SDK®} OpenNI H|

MS Kinect SDK OpenNI
] Windows XP, Vista, 7
(ON] Only Windows 7 _
Mac OS X, Linux
Programming
C++, C# C, C++, C#, Java
Language
License HjAlg o muk A7t | Agow At
Tracking
0.8 ~ 4m 05 ~ 9m
Range

[Z-1191 48} 2o] OpenNIE= wlolazAZES 7|WES SDKo|
3l 385 OS7F et Egd W= o bk ®3 npo]aR

ZE J|YE SDKE: 4§02 Abgo] B753kA v, OpenNIE A&
25 Abgo] 7hsetth witol # AFelA = MacBook Prog AF&3Sh
o 25 O AR FANA TR Y57 Y& OpenNIS AL-&35}

[ex]
AR
* i Appli(aﬁon

OpenNI

gesture — Interfaces
tracking)

lT lT lT Middleware
i Components
 Middieware Middieware Middleware {e.g. Hand L—+ OpenNI
Component Component Component
A B c

5

\

it it it
e Hardware
: o ‘ [~ Device
i Q B (sensor) 9)

[x™-7] OpenNI 7} £
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[29-7]2 &8Z2afE7 =905 AZ&F+= OpenNIe| A

Al et
OpenNI gto] B &g A A|F% = API & Skeleton APIE o] &3] 3

AE EFASAL. o] APIE= 7|9 E okl AlS Hu T WA W
o i Aot @Ed] Fe Rt 145 Fle] ofyet A 7
FE2E AFgeA AAste etk [19-8]2 Skeleton APIOIA <14
et AlA 9] Zh Fioltt.

HAND_RIGHT HEAD SHOULDER CENTER  HAND LEFT
WRIST_RIGHT S \’ ' .m LEFT
eLsow_riGHT B WhD . ,.tuow LEFT

. -SHOULDER RIGHT tsnoum LEFT

\
KNEE_RIGHT ’ .\xmt_un

/ " \
ANKLE RIGHT  ANKLE LEFT{) ® 10)
. © FOOT LEFT

FOOT RIGHT

[1¥-8] Skeleton API¢] A1A] 214

FIGEZL w9 FALS FGSH OpenNI gholHelg|= Z 21

9) OpenNI Userguide
10) Kinect SDK Programming Guide
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W ¥ Synapse appe] 7IYE<S #H EH dHeolg< 3D depth
images F=%th 7ZI9EV EYFA T 4 Qe dHolHE [29-8]%
2ol F/F7F ol ®AW Synapse appolAE &, WA, W, BT,
R #Evks EYY stk Ed ® w4 g2 OSCIVE F 3
Max/MSPI2 &2 ®HujAw 7 g d=2 dole7t &/¥n [19-9]%
Synapse app= %3 #% ¥ 3D depth image ¥ 7} ¥4 5 &
EdF 3 mgolth Zhze] dHolHES AgS] Ade & Ay & 2
wAl, #e, 75 dHeolert 7 Eﬂrx—i"d Ao =m vetEt) o2 g
offrell A o] vl 7kA ulelHE #HEol| A&kt

Y - 1¥

‘ ', '

ot

[2™8-9] Synapse app= 53l EF &
3D depth image, Skeleton image

3. OSC (Open Sound Control) B4 &+

FA5to] Aol HolHE Aol GAS W57 9

ftlo

Wl 9]

) 293 FEE gt UoHE TRESS o] &3] $41 i W,
) Cycling74ol A A& MIDI, AM&-E HEE &
13) http://synapsekinect.tumblr.com
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3 24t oo Bt AgE Max/MSPE o] &8t F4

Quartz Composer!9E o] §-3lo] #|2+gtt}, Synapse appol Al E#7 @

o] & Max/MSP¢ Quartz Composer® A& &fof =4 o=

0SC XJ_%\‘HJQE Abgete] HlolHE &40 g

ol MIEA A7 AAH Qo P F27F A
&5

A
S3 4%, sudolsh 2xEde] Alole] HolHES W2
Al

A1 8k 4= 9lth, Max/MSP¢ Quartz Composers R OSC 42 o
2 HolHE F54 & F e 7lFol dom, b HAFE QoA

27 WHoz dolHE Fuwel kels g H§F 5 Ak

[2"-10]=> OSCE &3 dA A=gle] Holy sF&=o|th

0OSC

) Max/MSP Quartz Composer
Synapse APP using OpenNI Pror_essing Sound PFOCESSiI'IgVidEO

[2”-10] OSCE £ dolg 8%

[Z2"9-11]% [Z29H-12]= Synapse app9 dHl°]EH7} OSCE &3
Quartz Composer® %% += Max/MSP ¥ %] o]t} Synapse app2] Hl
olHHE W7l & udpreceivelHAEE /‘}'Q“O}M—tq Quartz
ComposerZ Ho|HE HU 7|93 udpsendLBAEE AL&3FAL &

= w4 g EAA dolg7t s dEE7] "t routel B A

14) Appled] A 9= Visual Programming 7.
15) A7, “SIg e FEnto] FRI=E 3k X)X LED EF Alxdl A
= +6L of| &8t3] =5 2009.



2 teolB & &Fal=th 1ejal 2479 #d g
X, v, z=9 Al gtol d& A 7] Wi unpackLEAERZ 7}7}9]
HES EFdsr EUA F #FES Max/MSP Quartz Composer
oA F2 AFEE= 0~19 A% (float number)”7} o} Synapse app2]
640x480 T A o2 o2t wie x, vy, z59 7 94 FoE
o] 0~19 2542 o).

¢

u-dpreceiue 12347

udpsend localhost 12348

route flefthand_pos_screen /righthand_pos_screen

unpack 0. 0. 0.

T
bo | [o | [0
i E— i E— i —
/640, {480, 1 480.
T T T
(bo. ] [re. ] [po. ]
ala

-
sl hand x sl hand y sl hand z

[Z8-11] OSCE &3f W

KR
T -
o o
X, y, z8k& F&

ri_hand_x ri_hand_y
scale 0.1.-1.1. | [scale 0.1.1.-1.

prepend |_hand x  prepend |_hand vy

o
udpsend 127.0.0.1 7400

[Z27-12] OSCE &3 Quartz Composer®
BUAE Ef7) dolg



[(29-13]& Quartz Composer’} 0SC ReceiverQ B AE
#4d fo]lHE W= X o|tl. 0SC Receiverol|A W Z+

< [18-12]9] prependBAES o] &3] #|G7)

=
———
e~

[Z2™-13] Quartz Composerd]A] Hk=
EZF] dlolH
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M A7 7% 4% 4§ ¢ &3

1 &ES st /&8 A%

SoF= “A tale of June”9
A 3EQI <Kinect Illusion>°]th. F1& June A% o=
AL kA Rk AAelQleln. g wiEel A7t of
T3ty oE Aug S AbEste] A4le] oAtE Adeta A
A AL wsFtew ALE Addsta
= dopbe AAS WEom " Uk
A el A" AAle] e AotE
&3 Junedt= gl EAolal &gk poprt
A

o el o3

o T ol ne

N
N,
o

5]
ol
:(I)L_t‘
s
o
—y
o
5
@
2L
=
o

Mlusion?] A Ad] &9
=

| ek 2270

_—

al

B2 o83 AL EASE AL Bk gy AN
gl mpEls A% AR A S, Aokst June A Abol] 4
& 3 Hllusion® B Ak B A4S B4 B A S

gt3eo] A7l WA Eo] o] Aol HW, E thE Aol R
AAE AdstA ot

June®] Stol] B o] A7|A =i, Juned £o] &2 Yo
g o]l 2k June AS IEH A2 3d WHS A
AL AeE xAdTh mpA o dAlY] FHUE Fal &Y

FdE R0l UiH, ¥ 23 AAAR A xdS WA "k
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2. AE 74

D #Fe AAHA 74

[E-2] A%e

AAH P4

T A section A section B section C
Al 7k 0:00 ~ 2:23 2:23 ~ 347 347 ~ 3568
une®] H#E &
tusion A [ 0 < AN ER A
A o] Aol . a9e o
WE T e g [ EEEE
Aol e |7 T
A=n= =g o AR
xdg
3 O 0o}
glo] = 0.0} gl o] 32 5-¢}
A= g o] 3£ &<} T HE
aEE AR E
ALE-=
4% LIa=s 5% 7HAE =
Kinect - June E# June E &
T4 section C’ section D section B’
Al ZE 358 ~ 5113 513 ~ 6:03 6:03 ~ 648
Z}ole} g
Z}o} 7} Nlusion®] A A7}
g sAgoD Junex 7jojnt 203 o)
. awsl 23e |
bl A HEH . HAZ Zo}e,
%4
i O o) i O o}
AP e o155 Ho] 380
adEY AFRE | adEY AFRE
o A+ RGB, 3EZ depth =3
Kinect 2pol E@ June E# June EZZ
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¢

fe
2

wol AAAR A [Em-2]9k el A-B-C-C - D -

B'® o]FojAH F 6719 Lo Z AT June 2] Apolwt 7o
U A4S £d8stu7E olv Junek® AotE g A FS o] &3
7 73S A A} section A, B, C7HAE F&2 &S o] &3] A
Al AL EHIUHM, section C'HFEHE & dA 24US F3)
A4 A8 2dE o I ARREE A Juned A EAS
FTHoE A BHAst HAp A G FEe SAMeE 19
H o

2) AEY A" T4

H|C|2 9j4

E[E EIpE]

=

Macbook Pro

[2¥8-14] A= P =



AF "HO) oFat F o] wi-g- kol A AW 2t J|YEx USB LEE &
af 2ol HIFE ol 77 dAd AF 2 k] wg-E QA e Y E
+ Mac Proo| 4ZA% 31, Quartz Composero] A RGB A4S A8-319]
e wrEeld AR B Fe -5 148k 1M ES MacBook
Prooll 1A% 31, Synapse apps &3l Hl$-9 #HS <l

sh. Ed4 ® dolHES 0SCE 8 Max/MSP Eu]xﬂ /\]-—EE
= AAIH 283 Max/MSPelA ok dHoly A2ls AA thA
Quartz Composer®= HUlA EF deolgo] we} o] ®stA
t}. Mac Pro¢} MacBook ProolA AA®E A5 HHe HAE &
af dge

3) AE T 74

FUHE AT o FAHE £ A T shde AR 2 F9 w719

Eo] EdfF Wl <kl S SHol=5 st Zlolth JIYET}
23] 2 7] s E vuF A 2 AR A, 5, AldE
g% Wyl dastln g HA JYE Efz WIS 93
F2 AFHE AR AFol= w7t 7 ES] Aol A8 &
Aolm% ot A w Fo] Fito] Fo} EFo]l A&sA Rt
wjiell VIMES AF 2 5 b dlel] T, wie-rF tizbdel A fH o=
= 74S dtel EdA WS A

e & 7= I EZE HedE ARgske] B sl wiel

BN

519l

16) AolA) 2ol Bhe] FRolm Avk AARsbe U PA} A Sl o
2 glel PAEE e S

o
ge] ol BEIIE SAT Fass 44 A
0]

AR

17) Xbox 719ES] AgAels AHSA7E & B A9 18m A= "olwl Azl

A AR Slol e,
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el

zk

ZERE

A7t e

SRR RED

e

A=

1

|

&g

d

<

B

1

gl

o] Fuj FA

K

2
file)

p

o
il

aig

K

)

o

o

G

I

A %

°
T

o] [z1¥-15]

Ko N
=]

t}

Kinect

AR 2

e

Kinect

=

chs

3

[Z2”-15] Fd +
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ANRe R Abere] A4 Mg sla wse] gAe] wel se
7} AssEs PAsh v
WA F E9 A4 g ol ALEE Ao Atk & A9 xF

e adgisEe A (granular synthesis)®¥ FaeHE SHA(FM

synthesis)19¢] F3(frequency)Z AA 7O & A|o] 3hr},

roscsel rscenesel
-

scale 0. 0.6 0 127 scale 0. 0.6 1270

Granular
Synthesis

Frequency Amplitude

[Z23-16] =9 A @ge=

adEY A AREE Al

gl [2E-16] [2”-17]9 #Zo]l & $1A9] y= g2 2=y ¥
Aol &% F(amplitude)? F3FHZE A9 modulation indexE 2

BFowm Aol gk Eeo] oA e FJA Fgor EHH
Max/MSP® &0 ARt Ho|HE FAlsk= A A 0~19 AF=E

18) &¢zo] H2 &g HobA shte] oozl thE £8E vtes &% 4.
19) 7R R, A 3R 53 A ARl A E B3 I $o sk 9w
5 ARl(sine) ot ofar, WEdtE 9k 2 gl 7kl erje AlsE dh,
[e)
=3



ALy D) wEo] AILEE AolstE HolHE AFEEHY)

S 3 A

= 74 F35(20hz~20khz)Y+ MIDI o] El(0~127)¢F 7S e 9
&

rr_hand_y rl_hand_x
17.4 358,
Scale 0127 1 500
____________ kay —
scale 0127 06000 | scale 0 127 0 1000 T == (ipeedim 2000
sal 32
rrier Freq. odulation Freg  Mgdulation index
[ 822. ] | ECEN Play a note
sig~
-
H _
[ 2000. ] Dufation
| ———

setrange 0. §{1 setdomain §1 | chear
L b

ine~  Modulation Index A+p|ilude
e
JFRCITEECECTELIETICE —
- modulator amplitude jine~
Ll F T
—
cycle~
=:-FMsignaI H
B I E I IS SRR Sennn
1774 Iopen g
r H
y/ gscons : A
— 5 bl
i AT
Send~ FML | (send~ FMR '|”||||||H|| I'Il”llll!i [i||l||||| ||l i |H'| |

i ,__|“||_|“||| 1!“!||||| |n||||| l"“”'l“i!

[2R-17] &9 91X #o= Faaz 3 AREE Ao

t
ro

o7 dolZS o (tape music)o] AHE&HE= F# 2(chorus)20,

_22_
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(flanger)2D) &3] 1 A5 (wet)/H3tH A& (dry) H &S Aofskt,

rbefifoot_y r ghitfoot_y
!13:-'3)55“131 &M alsa 0 !1::»3.05&211 %1 alsa 0
Sd:aleﬂ 0?012? s.d:aleﬂ ﬂ?012?

5 Dy etMix2 5 DryWWetMix3
Charus Flange

[29-18] el 914 ko o] = golo]
A &%= o]F E(chorus, flange) Al°]

St o] &2 oWl FEE(gmp envelope)ES W3AZ T A 7to R
AWl 2 E WMIAA A= FEZF @A RS Joy FEHA =

B3k Aol B Aol AHgEA kg

20) shel gol ThE &8 sl ojaial FFe WE Ao RE Mz} o}
w, A% 7JERe 2 ob ATAlelAe 0 ALSET) ALeEe] Zolo}

48 28 o AANA(ms 0msAER)
5ol @ sk o) weh MEe) S We
of 57 Farel BHo] Aol Wk 1 A3 5 Fia o] BxHe] &
=g



E@%W

AF uF oke] M= AR H Juned] T ohE UHE AolE A
wjtoll AR dholl @3]l A4S F3 Juneol Apolel wikdtE EHE
LHE LT
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Abstract

Research on interactive multimedia

productions with Kinect

(Focus on multimedia music - 'Kinect Illusion’)

Yoon, Ki Seon

The development of advanced digital technology in modern society,
brought many changes in the cultural life, especially in the field of art.
As technology develope, artistic expression which was only inside the
artist's head became possible. Multimedia arts should convey its
meaning to the audience efficiently. By using variable senses like
vision, auditory and tactile, artists can bring it to the real world what

they think.

Contemporary multimedia pieces involve interactive music and visual
performance through actor or dancer. For color tracking or infrared
LED, optical motion tracking it needs costume that has specific color,
device or sensor to be tracked and it constrains the movement or
expression of the performer. Furthermore, tracking data can not be
enough accurate because of limited number of sensors and devices for

tracking.

In this study, tracking has been done using Kinect(without a controller
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by using the performer's body to experience games and entertainment
in connection with using MS Xbox360 peripherals) to overcome
disadvantages. By using Kinect and computer, performer can be free
from any devices or sensors, also can be tracked accurately by using

skeleton data, depth image and RGB image.
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