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<{Abstract>

A Study on Interactive Multimedia Music

based on Synesthesia
Jiwon Yoon

Among the myriad of technology-driven experiments on innovative artistic ideas,
numerous attempts have been made to propose new forms of cross-disciplinary,
cross-media art based on digital technology.

This research extends the general concept of multimedia music to discuss
meaningful artistic convergence based on synesthesia, and suggests the fundamental

concepts of interactive multimedia music production system.

Keywords: synesthesia, multimedia music, visual music, interactive art
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A — AXG¥), B — B(A%) 6 Fugue BWV 849 | C¥ min | Midi
2. MIDIE Wavez 3} 7 Prelude BWV 850 D Maj Midi
3. Wave A|74o] ot FFT 23 8 Fugue BWV 850 | D Maj | Midi
9 Prelude BWV 851 D min Midi
10 Fugue BWV 851 D min Midi

B 1 AEDY 2. 31 Hol

ragYS ol gat Wk AN

AdfEo] ofujel Mgt PAXo|| osto] AVF mEH thal o o 92l= AR ¢
sto] HMEYE XE 52 4 3] o71A =l A7F A259] FFT magnitude
spectrum, A7} SHE£2] glolekil St ESE XPUe HRIS o nltels
= A Eorpd ASAY 9252 fundamental frequency®} harmonic seriesE &
£ Thele] TE0R uiolrl AglHlolelal Wk 4 S Holth 0] Tt Al

ofefer 2ol Lkl 4 9k
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WBARE o] §3 T A

M2 A==210] FFT magnitude spectrum %} Boj] HEES 43 & LE&% = 7k
cheA2 s FFT magnitude spectrumol2il 8 4 912 Hlolck. ol7]o] 71| FFT
phase 51} 317 THAIFFT complex number spectrum= <k = Q131 o|AS IFFTE &

3 oAl A 7hsdt eHe AldE mE 4 gk

m T

Eb

Pitch Class

o
Pitch Class

m o
m o

o

&
o
&

.
.

04 06 04 06

Second (Time) Second (Time)

J8 2 CHZ ¥% IZ0IOH(E) CHZEZ MNE I200H(R)

[i)



Signal to noise ratio H|il

Signal to noise ratiox= $-2|7} Yol= BXA7F 9 o Uit A5 A=
t}. T2l5t] midiZ2 WEE 9289 ground truthE o851 SNR& —?ﬂ Ao A &
27} HaES Bl 45 A= wav signalo] gt H77L 758t 1070S] A28
test data®} graound truthE W]t SNR2 337} 7t} 107h9] test data®] signal to
ratio®] H-2 22.10859dBo|H FFHAR= 3.237376dBo|th

Test Data SNR
Prelude BMW 846 26.8988dB
Fugue BMW 846 22.3039dB
Prelude BMW 890 26.6012dB
Fugue BMW 890 22.4796dB
Prelude BMW 891 22.8499dB
Fugue BMW 891 9.6115dB
Prelude BMW 892 25.8067dB
Fugue BMW §92 18.4188dB
Prelude BMW 893 22.6304dB
Fugue BMW 893 23.4851dB

H 3. HIAE H0]E2] SNR

2E

B QAo ojolEe o83t 2AUER okxe A Uiz WS Akksiel.
A SAHRES 98 ve7 WSl MRS T 98 el e
om0 S4do] opd BAet WEE erle ATddN A% Zisehe Barh g
F ol wskaldo] diet 2HslE 918 of2) W} FFT phase walo] digh Ajme o
ejzo] Hguolo 3 Aol
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http://www.synesthesiac.org/article/musical-modes-part-1-the-diatonic-modes

T. Eerola and P. Toiviainen, “MIDI toolbox: Matlab tools for music research,”
Kopijyva, Jyvaskyla, Finland: University of Jyvaskyla. Available online
at www. jyu. fi/musica/miditoolbox, 2004.

Adi Ben-Israel, Thomas Nall Eden Greville, Generalized inverses: theory and
applications, Wiley, New York, USA, 1974.
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<{Abstract>

A Musical Scale Converter on Acoustic Data

Jangwoo Lee, Hyunwoo Kim, Kyogu Lee

In tonal music, mode is concept that involves musical scales and melody type.
So the musical scale of songs determines the style of them. In this paper, we
change the musical scale of a song to change the style of a song. Without
sinusoidal modeling, this method directly changes the energy of spectrum into the
counterpart mode scale using transformation function. In order to calculate
transformation matrix, we use synthesized acoustic training data based on midifiles.
Transformation function is obtained by multiplying a pseudo inverse matrix of a
spectrum and the counterpart. This is a promising algorithm to develop automatic

arrangement system on acoustic tracks.

Keywords: Musical scale, Chord, Harmony, Pseudo-inverse
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=4 A2 2=2MR) €relgs gt
NFQE AZFS} Gl

ﬁ
i
i1

(& 2P

Pl T, Qo AR S5 ofe] thek B4 W ANE AlZjeh Zellgla S 9
o

7he] Awol 4 A L Akt wske o X nltole] BE 54e) She Bx
& Bk £3] £4(onset) 7% Ol 250] AlZiSleks FAIZ S0 MIR Laes
S 83 AIE AZH) S At dubdos MIR ATis Aolet gr R4S
By s Eaois REAT Ande AZs) duelse] $848 wasls 7)x

Aol ALLE X718k MIR, 241 7%, Sr]e B4

YA el ARgeht U SEelegieh S0kl Sol|aERATE Sesia, B
AhghEhl e |4deie Bk gel itk LGAHAH MCRIT, @iels a3k AT-Lab
sl At AdrRclolstell Aes okE, ot HlEERAl
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HAE Alge] o<

“Fololl AFe AMgSle] Eor TElE A PAs] Al 2de TP Adsele
Walol), ARt tAER RdEE MAldAe dZ Folrt okt Al
(computation)®] 7} ZAA2R- W2lo]t) (John Maeda, 2001)”1

A () AlTol] ol FLlel7l?

ofiellold <3215 ei(Ghost in the Shell>204] 27k vle) Alslg wE Zo] o
ez add SR BARKE itk of vigl A9 ARE 3 QRt ke T
oA MESITA] FHES A W= ASES 4 ik TP BE Pui OAs)
wo] glof AHE T Qs AR A2 Zle] B¢ glo] ARE AY theRsd 4
Qlck. Alej2lo] WL 4 2 olof CheREE 4+ 91, 20417]9) BE SO o} FRe
ARIOl) AH312] 719 402 BARE S gl Flolck ofefet 2] ATkl el ofd
oS 7H Zolm, oS offl uIE AUA Bl Tela AYES dlé AEE ofE
AT olA 27170 B AWk Te)T Aolu L, S oleg of®A Agska ofg
A Qi 71 AEE vhe AR
o] & “TAEF(posthuman)d) Ache] o] viek AZFERTE AREck Q)
149 SHOR A4jo] MBI F7] JlHe] WHOT Qo] wEe] FefolA] UK
Mot 4 GIGI HA, T HHe el B okl Al o] sl
AE 7Rs3S A ok TAE vielg B 4 gl TRt ATEgolS0] 5

ASPEA el Sl )G ARZIo] SEEIRIR, T ik oliee] Akt Aul 1 AP

N

1) Maeda, J., 2001, Design By Numbers, MIT Press, Cambridge, p. 251.

2) 1995o] Wl AJ=S- W] @2) @AJo] mERR ZR=o] nisledsl QI7ke) M= YIEYA
o] dF7t | 7] nE RIS wiEoR Qb 9 g 2ol et e wAaL Slok

3) EAEFH(posthuman) wiel, dsh, FH o), At oz, Ale]dds I T TR ShE
2ol A tf= FAloltk de o EAEF(Nick Bostrom)> EZAEFHO ofsf thaat 2
o] W) “EAEFWES AT QT As E: Rt Jisah S Ak AAEE AT
Stk Rk AESH ool tiRt 2% 48 ANE AW AWol|E sk (The
Transhumanist FAQ, 2003)”



ARSI UCCRRE ol At Lt 2Hse

2 ok SPACk SRR R Ee] ATEGOISS )0 o A WHES M
2 AR 900, ol ofE E3HIe BN Helait 2ol 251 ol A
olck. ole} thr] TAEl HE Tbg ATFAow oee] wilstel SR A ol
% 9lk

(generative art)of|A] 2k

“AFE oles ess ARt 23]8 JIIKIAIE doid 7FsAAE]
nAF o ® Y] el HolA| o= BEES oludt FHlE HolF= 740]@, AZF
oAl AHZE AAIL] BIZHAZR] HolE AFTE ACEA, AELR des TAHCR
A= 740]&,1}-(7]‘94_ éli}\] »4)

WY oS ol AuAele] IR Wi Priold] ZUIch AV ool Bt 3t
e AR U 5 9100, 7 ke ZRely ol 7143t 4 Q] wiEel] 7R
of ofa) Alsjo] 7isaick ek e TaE AT} 4] randomness), B
(indeterminacy)-& EIulo], 41515 53] Tafet A ol B 7Rssp Sieh A o
2o glo] LTS WA AT 57| uhie] L eoleliE & 4+ ik

4 Zispe Sl A, 55 A, 2009, i sl B, FEINAE, 1803 ke Sl
b AYSRE A clled FFES ARAES A Ak Z QY AR wE) AFEES o
83k Zlo] oflet AREE BRG] FAVE Hof olle BES S AL AR o2
el 2ok St o Sl Sl g X S ST Kol e 3
4 ol e Sl YA S gle Aol uRp of o e 44 o
Fope BEAE Wt P ofemrks We ojnle] AR o ik
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a2 1. “Cyberetic Serendipity” = A0} 2{0[SI2E(Jasia Reichardt)7t 7|28t %|Z0| ZHE OIE
MA| £ siLtolct 1968 EE9| Institute of Contemporary ArtsOilA S0 0|F 0|20 MT 7HE|=[SAC

H|ZAF(Roman Verostko)= 2118 of|&7Halgorithm artist)S QJu|sh= g0z <

)= algoris) & AN, ol AEo] Aol AAlwe] BgT PEE Av)
SH Alofet 4+ Gl ARE Walth GhuelAEL ARl UTEEOR o ouAs
(art object)E Th=o] WL} LAIg|AE TI5F9] oF ARl 3{HE(JeanPierre Herbert)+
LR|AES T8} o] Aol

5) Verostko, R., 1999, Algorithmic Art: Composing the Score for Visual Art.
http://www.verostko.com/algorithm.html (ZAALAE: 2009. 11. 25)
6) Herbert, J. P., Definitions for Algorism & Algorist. http://hebert.kitp.ucsb.edu/studio/algo-

defhtml (A7 2009. 11. 25)



So yu FE(MR) YD2AES BRE AR AIZE #1737

if(creation && object of art && algorithm && one’s own algorithm)

{

include * an algorist *
} elseif(!creation || lobject of art || lalgorithm || !one’s own algorithm)

{

exclude * not an algorist *

o] @i7o] BAe 7l3FEold(computation)ol2he Ae A S WHES 83

QIO RS B Gk B9 Al A4S B UAAQ wEAe e
S A EjERAS eI /PSS Ads) Ba gk Abese} ofno] o
ARo] ke Theat g Holo] S48 4 9IS Aol

- A= Az
- O Ales vt

- Q] eH]FY(audiovisual) HIZHA
- Apes= ka3l Uzl

S AReE e 2y

UAE HTEs2A= ola) el WAles Agskal =t visk] 3% (aesthetic
computing)= 0|t A|=E F shfo|tk TA9F(Paul A. Fishwick)ol w2 w]&hk]
AR ‘e olEd S WY v‘i—oFoﬂ HEA7e Ao (1)Z2 1343 Hlolg
=5 el ZekQl YulE T WAleR Hoje= A, (2)3shA AlAslet
o] && =2 Hirdol Tagt Zoof de WHES A8she 2l ()W} HrE
WA, ToH] A s A= Aol o] Zojlie AReEe] EA%] XéE%

g

ssjo] AzioR BEY U, ol WHES A8si] niska Hao] Ti5AS

7) Fishwick, P. A. et al., 2006, Aesthetic Computing, MIT Press, Cambridge, p. 6.
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5}
o S Smjeitt. wEJe] B2 oA, A FEE B ALY o AR miglela A

A9l 7= NAEE A 7=l FA S 7] wheel®) o] Zold= ool Higt
HSE AZslR] 2 Alolok EgE AR FZ(information retrieval)o|gk= 1154 HPHE
& g AHel Hre] Hekwrks FAAEQIERT, entopy))E 7M7)
Wom ARS Wi Zolt)

S0t RS A ol Wi

8 wEstel Amk 2047] 2 ohrlEs shhge o8] Al
sjoirk 53] Boelolat 22 o] AE(De Stijl) S7HES Soto] sl 242 24
£ e} 9ol 2t shH, THePHTH 2 Sofo] FHeli] 23 AAES T
sl Yele oeln wesiolct 50604l EAHe) A ool StEIA of
2 7125 St =g 7|mMe] ARl A9 ol g el Garom ol
ohet Az sjaEel chashl ekt

dlE 59 7E5FA(Karlheinz Stockhausen), Z|7|E|(Georg Ligeti) 52 AHAIE2]
AR} Gole #3sly| ¢35t 1ejg 7| S AMES5H9a, 71R(Cornelius Cardew)= ZH=t
Jol Hzo) WARE AddslEls Ars Soe ohwe] ol sk

8) 2AIXL o ARF(2003)04= ulehS theat o] AoJslar ¢tk (1) the science that treats
the conditions of sensuous perception; and (2) the philosophy or theory of taste, or of
the perception of the beautiful in nature and art.

9) A AERT= Tloke FRA] A, XFH WA THFE i) Bl AdgH NdS
Eth “olAd AEe= ES vTRIERYe} dERTER= 2719 Jfgez ”t’é?—x} T Aok 9
Ue UTRIERYS] AE 7gS A8ste] “AHHe HAo) Amefal deith vhd A =
209 AH Jige AREste] AEE ESPRFEA)Y Al wWeks SSh(ISE,
2009: 42)”

2

m
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12 2. Cornelius Cardew, Treatise, 196367

Music Information RetrievalMIR)> TjR|d Al&  A2|(DSP, Digital Signal
Processing)®] 9 Hokz 0r]o Melx A} Betsto] 22 k| AEw ek, 59
Holut Hujofif= ofn] 4 ofZEAlol ol Wol -85l =t queryby-humming
7} 2 A5 8o} 4] ofZeiAloldo] tEAe] Aol of F& MIR 7S AHgs)
of erje FRl==RE EA(feature)s A0 FEIL ol AlZRlshe Rl disl
st MIRSH BT 71 22 98 ofebAeld 458 502 o 4o g
o] Z& MIR 7]%9] ol 218 7KsAo] 2742 B2m 9rk. wheb] MIRE 2412 4
A

°
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F(H)= 2849 dolH

ul-H]|X|(Lev Manovich)7} “4~2] 2@ J(numerical presentation)!0)”o]gfal 23t 7
g "gAd FYolr 2 Hlolel= “(number)’ eh= Shte] wiAl= 2|ghEth AAA<
A od ] HlolE Al tAIES] Follbe 2 FAEY Aok HlolE = 22
of oulg A A B WP A O ojAz waE 5 ok

“AAl vfA|(computational medium)oIA A= AlS EURE SRR HE
T 7], AFZ EE fARRE B fALSEA] @2 ko g welkE

gl

<
2
vEbdth AR 7 REEA] AZFA] m7HsE 2d3 o= §lrh
AE xdsks Ao E F33lth(John Maeda, 2001)”11)

fasd

ez g Baom MIRC| 428 u) HHo] A Ak of A9 o]
7};@ 9}% Hug xgﬂow ik 7401 ?ﬁou—a R %“HOM ujAle] wslo]

e lolelS Bt fe) 7|B0 et A Lot 9 Aolch 4 Al T
ojule] wish 5 ot O] A o] S 4 Ale] el el 23 Ha
7 Qlek. web o] Fols MIRS gokeh A% B4 Sfst St Hrks maie] 34
2 9k sho] 7o T Aotk 4= X3 dlolelo] Tt ofefat Aojd s
‘HolEo] ATHE” L “Hi WAPIDG vSo] i} ATt she 44 o

10) “BE Fojdo] S, A3HE UL BEolA FOIE oL ulol} HBHRE, 1
MAEL 4407 A& (numerical representation)Eth. o]t ARRIZHE] = 7]-X] SNA)zI 0]
22| Lok, A, Srultlo] A FAAGEH) R /)8 4 ek ol 5o oAt
e 5H Pt BN 7R - ol B, feolclol AR ol ofa) 23 <

ES
ek oIS S0 AR ks Age=A ARl HEE AASHAU, M| HiRlE EolAY
FEHY HFEE ForiAY, HieS vRE 4 Stk WopA, mitjols ZRIOsE o Qe
Ao|tk(Lev Manovich, 2004)”

11) Maeda, J., 2001, Design By Numbers, MIT Press, Cambridge, p. 249.

12) “Hi HRAPolet BEX RS ofdisky, 42881= Mot} <RI uRAPo| figt BAL T g
ol Hols WAE WSl e A A S Al FA iRt #AoR JEd &
4 AAE FAo] 7meA AEsH E ol AN ARRESH, EA, olgAel 718 i
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12 3. Glitch: Designing Imperfection, Glitch Artof] 2tah

X http://designingimperfection.com)
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UAE FAoA dlole] BY(EA)S 275 57 F=22 7= 383 e =

sk} SRt 2 A|(glitch) )2 = CAE eRs oju] ARe B2 WE

O HT= %l‘ 61—
U= AREAL Qe ok HARolRks 943 Hole A= oF 2 Sgidgies

ZPAS ShfEE 7RsAe] 92 Mol Frk o] Fold T MIR AlLgE el of
Eo] e REA0R Witk Webd o] £RS St g ojZeAll e o &

hm |
o AZQl 088 B HANY AL X BER Fk

“o o8 Z2 ddf vroje] e welsol duiaet g2 WA ofn] &t
ofeh= Zolth. FFS] Zedolut 2 Aol Aol B ol 4%
%

L [}

12! 4, MHO} Guitar Chords Study, 2004

13) =2A(glitch)= AlLERN 718 om Msk= 0/E ofulsh F= AitEd dxket

=]

=

oplH AbgEr ZelAe] ofgle  mlmiel(slippery) Jolsks Soi “glitschigollx] Gefst
ok ol Holli tXd Fe ojdmadoR WABe SRS ushHoR BEsHs WAL

Aok ol Ak
14) Manovich, L., 2004, Srujclofe] elol, 484l 71, Alze] U, 72%

LI
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Y& FE(MR) ¥12152

oot
= -1

T2l 5, Frank Armstrong. Visual Sound, 1978

A(onset) A= 23t 252 AlZ43E A+

olr

o 2
7gol7] wizoll BsHAl Aofsl7|= et 25 of
2o :LE]/\01 o v Opo ¢ (thythm)at pew(to flow)olth FEIS omlsh= 1a]2o]

o
I
Stk widso] B4
-
%93t 8o Z 3l4Sth Rhythmose= E43F W49 55
XIOIo]a}ﬂ o}oﬂq A T‘al:
ok=

Wit ARSI A4 231S

Hote) 5
=] /\]‘Q_OM iLL-G:]-é—}_ 2~ o]L. 5.,]
O] A ekl Aolstd 1:}15)

Rhythmos+ ©] QL%
= ofufsh=t SRS
Qo AL et Lee] Agolrh Aol
olEr ek ST, "ol U5 2 NY &
P5L uEoR Sofe] slio] B T AA
A e S
1999, Psycology of Music, Academic Press, San Diego

15) Deutsch, D
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S S whjelal gtk vt AJARIS. Ajok Soto] Zd)

Sh F SjolAE s Achololtt HASSRIAL B Aol Gl A9 gl
HRIEE <25 HEEANE ofd £ 4w FAUSH] ok HIE £ sFTolal A

= = L I A A e B S B L A

HAFEE AR 2l 24 Sl E2td=(Jeff Blimes)w= 27} Q= Fai(metric
content), A7} = F-8(ametric phrases), W27| M3 tempo variation), °[HIE 4
Z8(event shifting)®] v 75 259 Q42 AR o] FollA 214 2159 |
A PR AT 1AS A AR o] FAR 4 ke Al YIS opIES
Sk Aok 8o10) ZluEe i) 7S Easke dhEAQ) dlolul, 8o} AmEgolo]
K] ARgH= Al (sequencer), Teto|A(quantizer) B Uit TR BETTE %A B
B AR A 2ok UA} AT TS £ BE P28 T Qo uir ke
e

3hH EX(Godfried Toussaint)> 7|8}814 TAo|A] 2014 g]5-S HAslgr)18) &
e ostmut Sote] Sepiliclave) el5e] F53lo] o2 Jlskld e HET -
7 8 slelshd siglch BAS 44 v 7R 2elel 23S 16503 2 o)
Agk F o4 7k A0R elsel 49 T2 EYom el

¢

_

H

AHES AMST SoH 250 A HALS 80ud ofF ATE] Atk 271
/\

= ARkl AFE 5o ls] MIDIS} o] 7|55k 8ot olelo] tjg 2ol 5
2 o]zo] Hout Zioli= DSPE AMga}o] o EHolEE 1y Halsl o] 7153

16) Barratt, K., 1980, Logic & Design: in Art, Science and Mathematics, Design Books,
New York.

17) Blimes, J., 1992, A Model for Musical Rhythm, Proceedings of the International
Computer Music Conference.

18) Toussaint, G., 2005, The Geometry of Musical Rhythm, Proceedings of the Japan
Conference on Discrete and Computational Geometry.



Ak S0k Bl R4S SPIE AXE 99, 2EEY gele] BEAQ EAj] Bagh

d] H]E Z#|(beat tracking) LNEZL 7P 7|E2Q] B whH = slo|ck
7 Ez

SIQIAYA(Stephen W. Hainsworth)+= H|E 3% 18]S o] ujg} 217]4k

71 (rulebased), AFsARY  7]H(autocorrelative), @A ols e 7|W(oscillating

filter) , S|AE 1 7|¥(histogramming), T olo|AE 7|¥(multiple agent), &4
7% (probabilistic) 502 HE519Ick19)

AFo]oy(Eric Scheirer)+= 3% =2 E|(resonating comb-filter)E ARESH H|E 4 &1

25 AN o] dalEEe s e AeE e A(filterbank)E AN
sto] 67119 Heo= ‘%—tr T ME A4 (envelope detector)E AREBI] 2 WHES] H

olElE Zelth. of% e of 15004e] BUElS ASIol 9rle Al wes|F
NE A=) Wk

11E(Masataka Goto)= H|E FAZ 93] ths oflo] A E(multiple agent) HES AME-
sigick2) Qlel Alss WeMAE AA deldz Reln T ol 4 AEdiscrete
onset detection)o]| ]3] IOI(inter-onset interval) WEZ wWHIkECE 12|31 101 HE 9]
A=A AT (cross correlation)o]] 23] B|E HElS sk, TRR ofo]HES A}
B3lo] 249l WE7|E 4=

Z2}32]|(Anssi Klapuri)+= Hidden Markov Model(HMM)&- ARE3E darg]=S- Aot
siick2) SekEelo] Qaelse Aololol SAEH B2k TAS AXAS HMME 185}

of 39| YolElg WAle] whe] Akgel vt
AR BlE BAS SN %-*ﬂﬂ}%«l Amma} ohet gof 2eklol that ofsit
Pasich o2 Sof ALt 27k Sofe] A4S M| E(offbeat)o] 7ol WASHE o

N L I I S

m{x' Jg

19) Hainsworth, S. W., 2004, Techniques for the Automated Analysis of Musical Audio,
Ph.D. Dissertation, University of Cambridge, UK.

20) Scheirer, E., 1998, Tempo and Beat Analysis of Acoustic Musical Signals, Journal of
the Acoustical Society of America 103.1.

21) M. Goto, M., 1998, A Study of Realtime Beat Tracking for Musical Audio Signals,
Ph.D. Dissertation, Waseda University, Japan.

22) Klapuri, A., 2004, Signal Processing Methods for the Automatic Transcription of
Music, Ph.D. Dissertation, Tampere University of Technology, Finland.
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B 84 ameEe] e Boly| 9B BHEENE AFoR HAHL dolg
SEoR Qe ekoHE BEsh: 49w gk

AL 5] 091 AFoA 2z HR-7IA] S7Fske AlRE e Eeled| 9] A
gHfoll sigshs Fatolck A HES S A1) 4} QU 7oA Fast o
o= sh TE HIES fHEol avprlew ARgE 4 itk

dubzlom A He daEjEe 37K GA|R ool Q] AT kol= AL}
A2]7|(preprocessor)& %l & E4 F=3F 22 YA 7o Qs H=E T
(detection function)E E&3Itt & <eoflA] vl Ze|de dfjgeh= AKHe] yakS &
o] gER s 4 St FHaHS ZoRl= peakpicking dalE|Eo® 2AIS| 947

EN
ARE Zoll AT = Qe

=
o
e %

r_s_,

mu =

i}

. MX2|(preprocessing)
%61 AE dargjSollN AAe= g 450 E4% SHS 74 H4of met 524
7IAYG AASH= A onlgich. weba] darejge AR =
et dRkdoR tatiy ekt Hol e de] el wol| 8%k
WS A HE AFolA o Y B
(subband) 0= O 2H HE 58S =0)7| fgoltt thes te 282 HsiiA
Je|YAE Wol ARSI OPA AFs &, Afolo|, Sk &

Ve e Eele 2ueold 24 845 Arsh] 3 dasith diE =
(] A5 A& 1 K(sustain)o] 7] wizel] 2A AE0l dE 4 el ol=dt 24

L=
as AATeRA 24 HES St do] AEt J7le A

23) Bello, J. P. et al, 2005, A Tutorial on Onset Detection in Music Signals, IEEE
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<{Abstract>

A Study on Sound Visualization Based on Music Information Retrieval

Souhwan Choe

The purpose of this paper is to explore sound visualization algorithms based on
music information retrieval (MIR). The paper covers various topics of sound
visualization in order to develop a sound visualization framework that includes the
history of sound and image, a survey on music information retrieval, and
programming methodology. By means of the numerical representation, computation,
and transformation of acoustic and visual information in the digital domain, my aim
is to extend the expressive possibility of digital media.

In this paper, experiments in sound visualization focus on visualization of musical
rhythms by onset detection. MIR research usually aims to enhance accuracy of
information retrieval for practical reasons but this work focuses on expressiveness

and aesthetic experience rather than accuracy of algorithms.

Keywords: sound visualization, MIR, music information retrieval, onset detection,

audio analysis
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<{Abstract>

Social network, Public arts, and Musical instruments

Soon Chul, Jang

In the last several years, the creation of playing music has changed from
hardware to computer software. Before, only a few professional composers and
musicians could create and play music. Now, anyone can create and play music on
their Mobile as the iPhone. In fact, groups of friends can perform together using
their iPhones, so these electronic musical instruments are helping people to socialize
with each other. They can also personalize music for the individual's preference.
This represents a new age of music: anyone can create and play music. I think the
development of electronic musical instruments is related to a change in social
networking and public arts. In this research, we suggest a new concept of musical

instruments by integrating electronic instruments, social networks, and public arts.

Keywords: Social network, Social Media, Public Arts, New Musical Instruments
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