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A= o AlFA L2 FHo]~ 55 AFESIAI T
AztE Ed(track)e ZF 471 E W2 FF(export)3te] Max/MSP <t
off 5] HAS N o sfplay~ LEAER A5

@ W= FAHALAHE o8 olHH A

T el (grain)o]l & S-3Fd|o]El(sonic data)d] ZH& FZEo|tr6) A
(line)o] F53F H(dot)o.& o|FHAAW AAY aefesd] A2 (granular
synthesis)< ¢ 10~50ms Zol9 A ES AFE3to] AglE Tt=&
Aoty el AEE e 2t M Z(audio sample)o] & 5 3l
=d 2 AT e 7IEeAgE ARSI T Max/MSPAlA a1
A S Fd8 7] 91319 munger~ SEAEE ALY = o=
n = ZFEH)oltfstnie] <Dan Trueman>(1956~)o] #|ztet =¥
QB AEO|T

[2¥-5]% munger~ oA AFEH= 7FF 7]EHQ0 s o
o] BFd, o] FHE g A&S i 2dEd A=

o] A& thE X ERE o] Fo3l grain scale®
FAH 8 "2y 9|9 sty U do] zrop AMAA A

S WES o] AFEE ohrle] o) ME RN AgFIolE RATSI,

o _

5) ot A, g, WAL T F Ut S8 2xE o)
6) Timothy Opie, What is granular synthesis? (A Granular Synthesis Resource

Site, 1999)
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munger~ seleclor- 3 E gain $1
stereo granulator... — rand_gain §1
i I smooth
granites . allowing for dfferant | 70y dan trueman, —
3 i lempe
transposition and granular zgmg:"?;mn‘ﬁ;
sampling effects, univerlsmr scale047-21215
scale 044477111114 1

f,.rcmf’ scale0-22-44-66-88-11

i PRIMARY state

¥ CONTROLS

f <-- values are in ms --> clear

.

E grain grainrale  grain size  grainsize  grain pitch  grain pitch  stereo

b separation  variation variation variation spread

.

I i TR o T o O o I o O o I
rmmger- 3000- = i = = = =

dry signal. ‘'munged’ signal.

? start audio
startwindow

dac~

[Z23-5] 7] 4] munger~3j A
o2 A3t 7] Y8 dry soundE wet soundZ e = 4 ¢l
A ol HAH 7 dastdttk [19-6]13% o] tapin~ LBAE,
tapout~ LEAEE o]&3} ping pong delay?E munger~ 9} Z§3}
of aefEd olHH A Y2 1xe A& ping pong delayE AX
w2 el 7he] o]Fo] FrefA, g & 3 & AdueiA mdEHY
grain scale X85 dto] 3p53 FARRE FEjR WHIAA Y o2 g
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tapout~ 1,

R Direct Le"\..;.él L Delay Level %R Delay Leveulmé

[718-6] ping pong delay =]

@ pitch shiftere] A=}

BHAEE fregshift~ LHAE o|t} o]+ <13
o

*
erles FASE FAFES oBAA NAE WAL #Aw
5 u

o] SHAEE ALE3lH QAE AT o] FA 7} olFHE =AHY ¥ B
EdlolA(ring modulation) 52 2% Ao =7go] #3lH, o]=

219 A AZz(source)E I ste] Ef oY FA& (A wHETH

A
822 fregshift~ & X HEZH A52A H3sA &} o]

Q) Az, "oy &orbd, (MIEAL 2013), 314%
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frequency out = frequency in * (1 - phasor frequency * (delay window{100)/1000))

o= Eof Q3o Fu<7} 1000Hzo] i phasor F37}F 2HzQ 7%
of%-3%9] Fu4+= 800Hz7F ¥tk = phasor 32 W3lE o] &3}
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I«
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0) sk BZ} Abele] Aglzt Fobd Wl st
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g ow Wate dale -1~19 A% g 2 Hed, o g s12
371 el cos~9oll F Me —~0.59 /~2. SBAEZ AXA o
phasor~%hg &3 & whob o] 0~1¢ WF FE zHA 53Ut

-E.SOF"E

—

Fow Wesh= A

[19-8] AFe] L

¢

I
oX
o
fru
)
oZ
o
rir
B
iu)

10) & Ze] Bl



dR e +~

I3

A= &7 uAl A o] 419

[elie]

o] A &&

3z

=

5}9]

A HE o 7|4 E ThE E A Ao

S

il

oo K
B Owe BH
,.I,WL JLUﬂ 1%| m I la i t
= Mt i ,\_:Hﬂ_mIﬂIzIm.,,
=% o / i
i dn A /& ,,
A T TR
o Y _.KWH_EVIEIWIW.
w BT &R \
1l la /
W o %Ml A I%Ti_szIm\
<X = o
.UE
T o W oo
oo X
] B
£ M.._ " o
5 T op
o oW %
oo m °
T m 3 o g /
Eog NN,
w1 ™ —_— %\.hTﬂl%IﬂI Hs
REEE /B
1 o X B
o] mA ° B \ cEErals
R HU _ .f b Isi oi b
X LE ﬂ._l ‘LWI ..i_fT_%T....u:I ..u_m-.w.P
"<,
o ol B .,P
- .,
O X Mﬁ
o X W
of H M =

-
R

13

5

vl

P

P
T

(b)
1

kel
=

1%

8

=

L
=

_(H

o, -1091 4F 25EE =A e 59

1

0.
H

CEER

_14_

=
T

(a)

(2991 Aol o
obFol ~10%E 5744 25H ©

=5
=

[Z29-10]12 2o v AEELS phasor~ $9] float LB A

E



delay window phasor

|
phasor~
F T i
i - — 1 _
*I* 0. +~0.333 T~ 0.B67
e I - ==
%~ 1. %~ 1
tapin— | .Epll‘l" t;pln-
\:u.—-:-:-_\ .- e T “’_’*""‘w
o 1 *~ 100 1 100 4
- - = - - o —~ 0.5
I —~05 tapout— —05 i T
tapout~ I I tapout~ = -2-
]’ = -3 T
I I cos~
Mg cos— , S T
‘h I cos~ "y
1 s . § o
£ = L
{ ¥

[2-10] FFAQ A FzZE ] H
@ feedback looperd A Z+

feedback looperi= 2}t] 23| =(radiohead)1V 2] 7|E}2]2~E Jonny Greenwood
(1971 ~)7F F+d3gt o]# g et FAFsttE. Greenwood?] ©|HHE=E A5 &

[}
o et 2909 WAL HgAuhrt ol NEE WEANWE BE Ao

=5
AT

hAT S5 mashd ol HE st AEom AXE PAL g

A

2 HE 200ms A dFE AAE sgvas Aeom wEa

1) 198549 % SaHEA F oo 249 5% AHYEE % we



= ZEol A AFEE = Greenwood Z~EFY S| o] HH feedback looper
¥ tapin~, tapout~%E &&3lo] QAEOSE Eo] VE Awe FE=
e AAdgt a8 BPMI2O wgt dgoe=m  yEw &
(feedback speed)E& WIAIA AL ANEE ¥HEAF(loop)dte] 71 #ZF
Aot 2 a9E deth

[219-11]2 feedback looper?] 7Fg x4l XFo|t} o] x|+ A
& ade~olA Ue= AgAlE Y A5 2%(2000ms)= tapin~g A%
% tapout~S AY YA tapin~ o2 E9Q= HAAS ¥HEFHA S

. 9 8% tapout~ o ot f4 e VS wE HEE o
H 5
=<

H

o

|

Mae [2R-1100 s 12(1000ms) A 02 27t wEE AL
HolFEoh %9 *~0. QLEAE JYHE= A tapout~olA]

e+ AEI7F tapin~o2 UA] o1z wjeo] WS WA 7T
Lol Pk 052 A tapout~oA U 479 A7 dvtog =
o] ThA] tapin~ &2 Eo(7}a Zlold 4g]= YA tapout~S AA
Wte ¢3s BESY. 5 ade~olA U AFe 1x HFoe= bk

‘_‘(‘1
:

L.
Fe A8 0.3%(300ms) olste] wE vj=w LHnZ5 o]§
ato] 7oE Aok #2 ZHE AofoF vk 059 feedback UZ gk
gl [2-11]1¢] A o] 300ms ©]a}9] feedback %5 93t
Woged "ol ol awt u2rh E3 300ms ] sk
%o feedback YEZFoz 18 44 3d F=dd 7]

2o gy Yo AW e (howling)ldo] 7= 7|&Zel EARE

12) Beat Per Minute?] &Al2 A2 %7|5lH, dwbd oz 18 Yo 48 53%9
ZAE VFEOE gt

13) =3 #A 9] &o] wlo]laAZEo| Eo7} FEHOA YA 2AE T s 2o
2 A 2zl Aoz AgFoA T, s A7 U di
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tapin— 2000 feedback &5 (ms)
I feedback & 2t

[718-11] 71242 feedback loopere] %]

Pz
A
2 ‘feedback looper Z~E}E]’ bangS A3 woz2ZH o]HAEHE ALE3}

BN AET F ARS Sk

A=
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tapin~ 2000 feedback © & (ms)
125.

-
tapout~

I ﬂ
:

N

feedback looper & EHH

‘feedback & I3t

[7291-12] feedback looper?] sl&HFA= 12

],

ol

rr
£

i
dlo

< o] BPM W& feedback & %9 WstE Ao & 2
2 [3E-1]19 #Zo] ASEE 1107 80, CIEE 1209 BPM< 7HA 4L
ATH BPMe] ®3lo] 42A 300ms ©|3te] wE feedback HEE &
&ste W BPMol| W& HIES H|E Alo]o] AJZF HA S 3o gt

T =

o
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BPM< X&bar &}, milliseconds between beats & th&3 72&
Aoz g o gtk

J1000 = (X/60) = milliseconds betwean beats

o] AL Max/MSP2] #H|x=z wsw olgle [28-13]7 o =
120BPMe] &2 vEgh u[E Aole] 170l 50msee ¢ 4 9k

1=

1000

1.

milliseconds between

heats

[72¥1-13] BPM to milliseconds between beats 3} %]

o] 7ol 300ms olstelA®= =¥, F3F, wWE 37FA] ¥ feedback
looper &35 WE7] 93] milliseconds between beatsE 0.333333,
025, 0.125% %3t 37HA 4A%9 5 st E=F feedback
looper Z~BtE'E 7h& AlZ wiwity 22t 1, 2, 3% stuE dAHsHA L
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2+ expr random "(1,4)" QLBAEE FU}sle] sel 1 2 3 LH
AER Z0]0%= sxato] wet walAE 4o 5 FAAR Adds
A stk ol F3) feedback £EE FA9E HEEIA FozH o
HYE AME @ wuig AFATE OF @ 5 gle 29E 2 T U
s

HZF2 <l feedback looperd] =}z oteo] [18-14]3 2t}

U apéa
s-ﬁﬂay:
O
i tapin~ 2000
!
i I BPM
i tapout~ L -12D
I expr randam (1, 4)° -
1 -
i for
b T
. feedback looper 2 EE
1000
sei123 1l
- .
; milliseconds between
500. beats
,,,,, ey
O
0425 | 7025 | 70.333338
if (871> 0.7) then 0 il Al Ll
St T float float. (float.
i E feedvack HI2! |
E §f1, 0. 5000 1 I
E 1 | 2.5 | feedback =< (ms)

| N

[19-14] =22 feedback looper ¥ |
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2) & A=

2% <What color rose were you?>2| 714 F4o]l He A H

WE gugA AL PEAE Jiter QHAES] zewFolL
9

Weols o]&d Azl WAA erw ggalo] Hule] o@e
REolFrha d% welo] byt

Max/MSPel A folxl Agilas Jitters 714 defv]go] w4
Azto 72 JAS Aojdtt, Max/MSPel 213 E Jitterol #8317 ¢
3 7H¢ WA AREF 7]E2 MSPO] v e HelHE Jitter WEE 2~
2 WI3AAFE jit.catch~ LEAHAEE o] &3l Qo] AlZs)

Ga, HFEAHQ FGAL OpenGLMS ALg3ste] wHE 3D9] A

2 A HolwA aHAoR wHE Y| Y& 2 ZFE X7t A%}

® edes) Az

Ao 2 jit.catch~ 2 Z# YAFo] = (framesize) LS 256, mode 0
o7 AAs FEd framesize 256 MSPE E&) 948d SAS AF
J(low frequency)H-8l 13k high frequency)7HA S 2569HAI & Ui

gAlete] EHsllerh. ZEdAatol= gho] AASFE ey It=9

gsol Folok atH o= & cpud FHoE AFHET. mod

Elol & A3t A mode 0% vHAT bange] F4lE o]

= A3 E A 83t dE 59, jit.catch~7} FFX
2 4 %

T, 1A 10244 &

(@)

rlr
i\
I

ot
—_
S
\)
>~

4) 2D¢} 3DE AT A EF S8 2 AE H o] A (API)



2o jit.slide SEHAES ALE3}:
ol 9] H&%(smoothness)E WSIA| 7| = QL H A E 2 A
(attack) #t& EASH= slide_up? tI7Alol(decay) @ Ed3h=

o) £ 7t7} 19 55 AAsle] o8 e w4skA Wi Aol g
S A oA Fge whes AAAew
K

obg] [1¥-15]+ jit.slide® Z &3
N2 Tl & melFi Aol

i
N
e
N
(2
il
2

N
39
iy}

.
jit.slide @slide_up 1 @slide_down 5

thgoz ge seld

= st 4~ JEE jit.op LEAHAES o
2 @op* @val 3.5 YHste] 3 WA Fo=H [17-16]7 o] &
o gist G FEE
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e
jit.catch~ @framesize 256 @mode 0

jit.shde @slide_up 1 @slide_down 5

‘x
.
.
e

]llop @op * @val 3 —

00

[Z27-16] valgkol wE gAfe] vh7]

0202 jit.matrix LEAEE AME3te] A G714 dlolH
e Fo] FAEA7I= #ZAjlel dRsH jit.matrixe 2
T2 7 e dHolg e gfrt o] FoA = YeS o83k
2k g Aol o] & f& jit.op otdl®E [Z¥H-17]3 22 #id 9
7HA LB AE S ZPA T

'S
jiLop @op * @val 3

I

jit.matrix name 1 float32 256 256 @usedstdim 1 @dstdimstart 0 0 @dstdimend 255 5

I

jit.rota @offset. ¥ 5

jit. matrix name

[Z29-17] HEY 29 deolY T#E 97 jitter ¥4
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il
filo

oJAL A& BW jit.matrix USo Y42 named ©]

st QlolE AT £ Aok 1 to 12> W “F(plane count)
gt o] A= X, Y, 29 #HiE AEE AASe A ol¥e
= Z=0S 2F357] Yl 1 planee® A A OpenGLY o) -
2o wevEE AFHoR HEZHER float32E 4390 &
o] 256 256+ 206@AIZ A E QT Q HelHE 256 HAvkE 3=

_1

oy Ml MA

g = A AAZ AHolt}l. usedstdim, dstdimstart, dstdimend:= G421
H dolHE wEY =9l Alulx|sl7] {8 AF-gE wHEo]o|
@usedstdim 1% dstdimS A3, @dstdimstart 0 02 & ¢2 0

HAS A2 ZJQER Qa1 @dstdimend 255 5= 7}10 oEx 9
oA 584 ofefe] $IAE dstdime] EUE EJEZ AaFoUh 1
AL 59 jit.rota @offset y5 LEAEE o|&3dlo] W2 mE

25 ol 2 534 Y59 YAl Jit.matrix named] T3 Fo]
EZ 2 7lg)e] TR Qs 5T AA A Aol HA ol 2 U

il

olgfo] [1¥-18]¥ Jit.matrix 7189 FH7F 91S we] gatolr.

s
jit.matrix name 1 float32 256 256 @usedstdim 1 @dstdimstart 0 0 @dstdimend 255 §

jit.rota @offsel y 5
- -




M
o
L
el
rlr
=2
[m
1
[
N
N
of
Ho
QL
rlr
o2
o
o
q
of
do
N
e

g wslel Aol

_1 {
o
sk
r
30,
i)

e

jitrota @offset y 5

jit. matrix narne

[22-19] EY 27 A8 F63 ue] A

oA |BAQ eree AL sl Wy Aule] AazA
AR = BUA

@ ‘rose(ZFH])’ 9 Al ZF3t

= OpenGLg A]"Q‘O]'o:] 3D= E1lﬂa](renderlng)lo)}\ -“:— ?_(}—ﬁ%
EHOF sl Aoy Qe EgUl HE oBAEdE= dgy <z

1t

Z] o]
jit.gl.render 2B AE Ay RHo] %= jit.gl.gridshape
E wEgAe AdE5S A7 jit.gl.mesh LEAE H XX

A E
=1 Z—ixéo}% jit.gl.texture QBAE Tgla 3}HS FAEE

15) 2x-919] spdoll FA-HA- MG 5 QR FHE st AATRE EojESC
2Z2X 329 IS BEE AHS =3E HFE Y 9



jit.windows QLB A EV} It}

Ay SHAES Jit.matrix® A9 npIMA 2 A2 A5 2E
& 7] wiEdd LBAE Hoj O]% rose’ & BT A

Atk 4 jit.windowsolE F7HH 2 @fsaa 1°]2ts WHAE
k=t o]= full scene anti aliasing®] ¢FAFE A9 “ATddA S
o R ddS A7) 9% 71522 ‘smooth vision’ o] EFalk
At U592 Jit.gl.renderdl= attrui QLEAEZF 3hu
erase color LEAEE ol (. 0. 0. 1.2 AAS Fof H24 n}
StAS A ZSEA, t b erase LEHAEE jit.catch~ 919 gmetro
of Adst] s AT

I8 3 jit.gl.gridshapedlA @dim 50 509 AAS F71e9 =
o), o= Y209 A5 59 =Y FWS [1H-20]9 o] 1
IHA wrEolF7] $gtelth

()

e

ol o

[2-20] &) cAbell whe d7e] Aol

16) 3D ZFolH EAS TAY w 2ol 7]E 9 14y
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12]3l @shape circles F7Fsto] Ao x4 s ARG

ar
o AR =3 Abdel AlztE viEZHXA HolH

Ll
re
offl
>
N
N

L

Al jit.gl.gridshapeo] F7}4 2% @matrixoutput 1°]2t=
BHolE At

2o AEE Jit.gl.meshols 7|2 o2 @poly_mode 1 0
F7Ve] Fo] ZEe] A S ololo] XY o (wireframe), F&ES &=
(solid) FHi= wrEo FAoh o= [ZdH-21]% Zo] &4
. A7 FAole =ARTGE FAE TASE AEY 24YES

% BAH o AR AFolt

[1¥1-21] @poly_mode A}-§ 59| §=}o]

npxuto 7 Jit.gl.textureE o]&dle] Fmlo "EAEZ 3=
Hgol a3ttt jit.gl.texturedt YA AdsES A&l @name ™
Hol& ALg3ste] "HaHo] olFS THEo] Fi jit.gl.mesholAl&
@texture W@ E Ab&3te] [17]-22]¢F Zo] A= FoAg&S 2

shelet.
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(1322 924 %

AR o] el 2 AE7 BEooA e Agolx Hr’e
=0

e A A 8 AHqTE vpge] d A Hl
| gl W A2 3HE veA s+ AL jit.op Gop - F

Ao Abgste] sld & 4 9low, Wobrl jit.op el RGBALD

)

Mo
O,

1

_O|L

rr

[

) jit.op 4 float32 256 256% F7le) £o =24 3
7ogedozgt oMY FAo AAHem Mg ety Ed
swatch QHEAE2] Maxhelpel & Moodmachine XS A}-g 3ol
A MWt JbsetA Hdnh

gz FAE sdsta o 2 ZAZE TS 54l

¥ o
2 W) (292305 o] spael FAA Aot AYHG w4 o
on, g4o :

o

f|rt

’

2=
Sele] Alekd, oY e werol FARA ghe BA LA
)

17) 17he] fAeA 2dE 5 A= A . RGB(H-%-3) 2o FH& 8=

it
o



42 jit.dimmap 2

o] @invert 0 15 AH&3to] S wpo] Fo=M [
| gl A FAo 233 %vg:oixm F43H

[29-24] jitdimmaps &-&3 F¢] 4re] BaE
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ole) e [1™-25]%= 99 A E A Y5 729
ZAFANA 2 FAE JHAEH oFY FebuE gE thEA 5hd
Nel grE A&sksth.

[3u
oy
o
P
1 iz

X

! m— ade-
gmetro 16 7
-,_u.uuu.,u.,u.."t‘ -
L b erase
- - [erase_color ~|: 0. 0. 0. 1.
jitcatch~ @framesize 256 @mode 0
j.ll.slide (@slide_up 1 @slide_down 5 E.gl.render rose
j'lt.op @op * @val 3 jl-t.wmdow rose {@fsaa 1

j'ltp.matrix name 1 float32 256 256 @usedstdim 1 @dstdimstart 0 0 @dstdimend 2552
oy

L_JHL )

jit.rota @offset_y 2

-mood machine
dimmap @invert 0 1 B -

jit. matrix name

jitmatrix

e e

jit.op @ op * @val 3
jitop 4 float32 256 256 @Dp_—

=7

jitgl.texture rose @name tex‘L

%.gl.gridshape rose [@dim 50 50 @shape circle @matrixoutput 1
jit.op @op pass pass + pass pass

jE.g!.m-esh rose @_T:loiy_ mode 10 @iexlur-& tex]

[-138-25] 4ol & dske A4
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® ¥ x| g A (pitch detection)e] &&

]_

ofr

A e 7ete] g st mE gn Fe] FAdS 29
7] flste]l 283 71& 24 <Miller Puckette>(1959-)o] ]38 #olzl
fiddle~ QHAEZ AL&3}TH

fiddle~2 AT E A, £A48te] wTg, HAE(dB), 284l
o] ol Hi FuFE HolHE FEIUU AT Ve 689 5
WA FHQl A2(110Hz) olshe] A& AgehA A& WA XatA
U 2 xE0 ug vlSS FASHE 49U vk agE®E dojd F
gae] WEE [29-2613 o] split LBAEES ARESte] HA

110Hz, # 3. 1500HzZ A 43t}

_4

d

fd dle~ 1024 1 AIJJ
npack 0.0,

85 BE1046

;tof
split 110. 1500,

scale 110, 1500. 7373

[(18-26] fiddle~ 3%
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Hig2 71Eke] Hul 599 D6(1175H2)E E& dolA =, o] & of
H-27]3F o] # AFoAM AFAVE vAE FHoE A9
A& ww Y3 230 Z(pick scrape) TH= ARESte] 7B F
Hep ¥ & ags Wyl didelvh olgA Asixl Ao W=

[28-27] 9= ~Agol= F4

3) AAZE AlAE Y3 auto-cues] A3

)

AFEZ ol gate] Fluo®E Fi= AL Aol 44d e A
Fold shebuee wegre ARl od ABoR A 3
o ool eR ANz e ALY olfHuct AT 22 HEE
= HEIG 2 29 B o
A EdE noh AREa 49 ehol Y (timing)el ol FoIAA 7] )

AN

x
2
=
o
=)
=
Ir
of

18) 94 AN FAAL ALAANA A7 BE FL et 4F gAY T4
A HAY WEaA @ W Y A%
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3 A=t 7]5 ol
Max/MSP9] seq Hatd-& AAste]
FH= MU#s FE8e LB AEH S AA

EE #Z=7b7h deke Abdel x| ste] ofLE A 7bel| bangs H
=
U HE ZA% analyzer~ LEAE bang’Zls%E 9|
S Sted oYU S o] 83+ analyzer~9 bang
Aste] HeolHE FEstEg d¥do] seqitt "ol

=3 =
ok 28] seqol W8] cpu FF&o] ol B AEI o] B cue

izt
=

midiparse

stripnote

[29-28] seqE ©]&3t auto-cue =%
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4 AT ZE AL

<What color rose were you?>% Hlo|Z &oto] 93 AFE b=
e dFAe] AEAssh fle) NE5e Bz wEold A
o3t AE wEtvE 2HR wEoA = Aget GAWEte] Aol
2 AEe] Arls Ak Wb AHEE AARES ovlE

2 g7 % sk oA AHule] 9&zo] Mo WEl A Lo
5t

]

A, boids 32}

=
Elo] x4, sheltere] &8 o] 9o o5 BEF fr|do=z F3

1) AGEGH Y 75§

O #FEY W

Qe Balst] o

erase color, Ame A =Z7] T zdIe G A

|A
)
rir
w0
=
o,
I~
@
é
Ag
—‘—4
0
ftlo
BN
()
S"L
rir
§=)
i)
=)
o

(=
)
[
lo,
=)
A
=
i
i
BN
i)
_O‘L
2
2
>
a2
r o
fol
=|
i

jit.gl.camera &

AAY. jit.gl.camera®l position LB AEI} rotatexyz LLE
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AEE dolFo] Z} x, vy, z &S ZEY IS 2 oA st
position® x¥ #, $, y& A, 3, z& EAY #Fa F& A
rotatexyz® x= A, 3 y= F, $, z& JHS g9k

WA 9749 position?] z#& 5= AT G FAA Awn7t
[171-29]¢} #Zo] HAg A2 XA st F 55 F A
Auj A7z el 71 EBAA (default) FEo.2 st own, zZ9 £x7t Lestd
ol A7) 7F AobAar, W7k =717 AXITH

[29-29] &l 712 94A

intro WEAE HolZ ool =9 o] E(ride)19e] Bhbe] BHA
Y SdS Wz HE9lal, auto-cueE AbEdle] GAF A A Alo]=
& RBstAA Arb gojuve =9 A7 295 FAh

o]Z &l [29-30]43 line 0. LEAEO] 80, 5 1000¢ A A

s gol G4 position zake 0.4 7]EG 57A] 1z A A

@)
Ll

9) gF2 HA BYe gHer wE eyl gE JIZ(E7E) 2ol AW
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WAl st vl 271 WakA AL,

EA part 3iz;
80., 5. 1000

line 0.

ts ]

[ro. ] [r0. ] [rs |

pak 0.0. 0.

rotatexyz 51 §2 53

| position | k0. 0. 5 |

jﬁ.gl_came ra

[(219-30] position? z# S & zoom in B35 F& I H

e
olt

T3 Au7E 24 Al As Zde] HdH x@te 22 YA ew
-1001 A 10744 1x0ll AA WA o= nl 7t JJrZ“’ﬂ/ﬂ ¢S
o7 FAolA staL, yits 4, 0, 4 7= Fol 9, T, of Al WHel
AR tesl sk wE ygre 10914 10744, x@e 5, 0, 5%
Fol ofgfell A = Fia Avrts 235 FIAH

oltf erase color® % I(alpha)#ts 0.062 AAs ] IS HA
Au7E =4 3w 24 Avrles 23E ddv [1E-31
Aol AAZ 9 7= adtolth

o I
pu [¢)

[—



o)
Fow, 0¥ AF Fel =FAH stHo] HA QlojxA] e
5

[2§-32] gho]l= Aol 5t o= ]
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o] 2%+ erase colord €3 #S 022 3tar [1H-33]¢F o

auto—cue 71 urn LHAEE 35t wE HX 2 vy AA G

o
t}. o] X2 urn 9= 0 oA 9 H|TEY
fuie Eagle @ WY 2EEa LE 27t e Fot maA

45 dEeA Hedl sel 4 o] MIAA #e BW x, y gl 0

As & F Uk 5, Aule FAE Y TS AL AE T
of ol WS W1l F vpAsel ARAR 949 FHew ol
A Ho & verse FER AAHA dold 5 A o
0J 1]
sel 1
stop,
=
midiparse ___
e
§ripnnl;
clear
3
4.
S S &0 Gl e & 0 0 (I 1 0 a8 5 © 5 0
(=) [
pak 0.0.0.

rotatexyz $1.52 $3

| position = +5. 0. 5 ]

jl-_l_gl.cameri

[19-33] PRSI obF Ao £AE FE5HE un A
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verse JEO|X 9 Fyt= AAr|o] Aol 9% W3Eh, Y, 2H o4

(rotation) &7, shelter& 72| o= o] Folx Ut verser HA
o] AL HAF HEJH, AAFS T wfo] HAR & A 1F
3 AbgEls AbEre] F9E2 aAEA WENE WA e EA o
e ATgHos deFA Fae ReS g

WA shelter& 3= oo [2H-341A8 AvE 7ol B3E]

A HA%ol G4k AAle] x7o] FolNEE s Eufolth.

[Z19-34] shelter &%}

= A wE FEAES 24 W AFEo] HAEH, intro TFE
o Ml&= position? z#E 1x &<QF WA A Fo] IoAus THE
AATHH, versedl A= 22 Aol 127} A}7] Aol A EHH o=
& bangs FOoEXA A FIEAHS AL, T oW shelter

7

2ol bange dlFo] [19-351% 2 HAE & Age uE
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(2935 449 15 xAW 4

a8 FHYE Wee A4S B33 ZHolA &3+ jit.gl.camera
9] rotatexyz IV H s WA

S 93elE=E auto-cuedl bango] Eojew FH ¢ olF S

p_A part rntation—

19 0., 2500 18000

e

[Po. ] [b1e. ] [rBa44]

pak 0.0. 0.

rotatexyz §1 $2 $3

[rotatexyz *[10. 19, 644.)

jl-t.gi.camera
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shelter ]
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=
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-
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=
=
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KeN
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B
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S
=
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3

chorus Y} E = intro9} verseol A AFg3% I

a4

37 e s

=
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1w

)
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ojn

e
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fite)

o

el

#stAt. chorus FEFE o F2E JE=

3T
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HaEA, 2 o HEE Agsl

~1]ell A B

2o

bk [

AR e
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fIfe)

olo

ATEE o] F28 F|Eo
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o~

hyA
ar

)
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aefol] wheh w7t

Jmo
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sA
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O
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2 AF7HA 2 WHEE FUY position@t I rotatexyzikol &
°© il

Wbl stk ol@ MW gel Aol ALHoR wpHyl Ui

obef o] [ZH-38IAH Av7k G v HHA S sho] A=

2 9

[19-38] F291 2 wrEoA = d4a )

ending FE+= A H AFHE A4 (crash)208 A3 M =&
Adoltt, o719 A &= erase colord €3 3 H

8% 03 1= Fudow s (193947 Agon %
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[2™-39] kol wt

2) BREAA Y V=4 &

O &9 W&

M
(m
o
o
K3

BYE+= Fx27F A4 &5 5595 (improvisation

2871 AL e Fads s el ol o=
o =

dae wobEolX g rh(AAIEN S WwolEoldE v
S Fag e/ Fawts das wdstar.

® HE 7e # %3

BHERH fiddle~g °l&3tAl Hof g7ol HA7IELe] ¥ A W5}
kgeto] A olA He=dl, BHEZE AlFtEW G gheete] xghol
006z Wato] = 4 vrez Wi Hu= He vt g3
At S AFE ote wotol Avle FAel vEuA gow tiile
t}E OpenGL 2B AEZQ] ‘hoids' 7} vt}

<Eric L. Singer>¢} <W. Smith>7} #12} 3 jit.boids3d LEAE
9} xray.jit.boidsrender LEAEE= Ao Fg7} W& Ao vy

N
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© EEe AlEdeld & sixloln Bt CHES G4 a3z 2280t
B FEd A 2] boidsi 95 =%, auto—cuedl <93 feedback looper®]
X7 AAH boids7t YA HW, 944 2FS 238t feedback
looper7t A AW boids®= AbebA A HE= @A 7HAaL vk AEolA
2291 boids®] detv]E = F Jfolw ofefe] [Z1¥-40]¥ Zvh. 0055
vgoz 747l A% e boidse #HVE ©@@EH FAF SEpdS
= otk L EERS Hols "HHet FAVF SuEss A Yol
2oz WA FHr} feedback looper’t AA Al ¥ ™ r onboid LX A
HA0.FE 0472 2z AA Aolrt AojAH, EEY

r onboid r offboid

0,0472000  0.47,0500

line 0. line 0.
e a 0.05 | [Foar
normalize 51 pak scase 0.0

-
sray.|itoidsrender @scate 0.09 0.0 @nammelze 1
= -

ol#A wEoH JAE fiddle~ol 2 ¢ = So] ¥ x| W3l
gl el YAE WEth fiddle~9 5A AFEHE &9 IAXF
oje]e] w9 A FE WEs= AU Aol Y AXY W W=
7F a1, Zo] Yojx A feedback looper?d 7]dE X279} e 29
ddS Fdst7]ddl= AgtstAnt v x)o] Wsto] g FAHsE A
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Aol A Wk ool wet ANALHE G A
gFozd lined o438 £41 B9z Aa: WA
.\ﬂ

AsHA 2@ 5 Uk [29

(227 -41] 2ol A 9] boidse] =&

3) CHENAY 7|&H&

O HES WE

rob
lo
i
¥
A

CHE= WUzt Abgel tigk 7193 wugl o] ol o
i AR g2 As THHT7 s 2 g osle As A

oW Mg AW ARV AL AA FFo| 2}

nft
M
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@ 487l £ &8

[e)

intro FENA = AFENA 2ojd Eo] %] positiond zuk%
5000 % F=o] oA AbERA Al df= thAlel] Fa HF2HlS e %
nZF oA "k oA F RA FreA, ASE y2 e
ddeor v Are #AE s o AT
71 BFe] Aol vt

HA F
color attrui

%kﬁ_

=

v Al 8

wgspl RO AT
1S 7]

e g

= AR

38 jit.gl.gridshaped] &
ot [9-42]3 22

WA S whso] RGBAS R}
o2 A&E&Hoz HoA
1:]—

FoA 2EA @A Fulg

>, mlm

SRR

0.04, 0.88 5000 0.85, 0.04 5000

line 0.

line 0.

(o) (o)
sel 0.88 | E—
T 5e10.04
pipe 4000 pipe 2000
pak 0880.0.04 1
[28-42] color®] RG#S AEHFH o2 vlHo] ==

A



TAHoRE RES AS, CHEZF A|ZEW bango] 50 LHA] WA
Al & line 0.5 3l 004014 083744 5x&¢t ==€8tH, =9
H ko] 0.834d =E3lH sel0.88S A pipe LEAEC Fol7} 4
ZF ol Al WAIA gl bangs T dElelth Gi#te 49, CHE
7} A ZEH bange]l E9]2WHA HIAIA] gkE line 0.5 &3l 0.859]
A 0.047h4] 5xEt E¥etH, =9 gtol 0.040] =EstH sel0.04
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Abstract

Production of Guitar Effector And
Real-time Sound Visualization System

With Max/MSP/Jitter
NA, Jun Ha

Recently, the influencing power of effector became a crucial factor
determining the individuality of guitarist. Especially, the development
of digital technology brought about not only the diversification of
musical genre but also experimental guitar effector called FX line
effector. Because of the frequent parameter changes, FX line effector
1s considered as a proper element of sound visualization.

In this study, FX line effector such as granular effector, feedback
looper and pitch shifter were made with sound processing program
called Max/MSP. Because every effector needed to be set a proper
parameter value for the music, it was essential to make
combinations between Max/MSP objects through using mathematical
calculations. In addition, 3D image was made with OpenGL in Jitter,
which 1s a kind of image processing program. The main image is
developed as a 3D rose shape which was derived from the 3D
sphere. So it needed to build Jitter's command values such as
number of polygon, texture and wireframe sets of 3D sphere.

When it comes to the sound visualization, those three guitar
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effector parameters interlock with image and each parameter
controls values of the main image's afterimage, position, camera
and color.

For the one person interactive performance, the main technique
called ’'auto—-cue system’ was made. This technique uses MIDI
signal as an instruction and it makes up for the weak point of
pedal controller that is vulnerable to fine-tuning of parameter. As a
result, auto—cue system makes it possible to get a perfect cue
timing and control parameter delicately.

On the other hand, because each parameter requires different MIDI
file respectively, each result value in Max/MSP/Jitter should be set
in advance. It means that it is necessary to prepare a cue sheet of
parameter value sets. So it is hard to expect the improvised effect.

As the parameter value is crucial factor in the performance, it
requires a lot of rehearsals to find the most appropriate range of
sound change and way of image expression. Though it could he
inefficient in terms of the time, it is good way to represent
composer’s intention accurately. Using this technique in multimedia
music performance, solo multimedia artists easily expand range of
the artistic expression. Also this technique reduces various errors on
the stage effectively, therefore, higher quality performance can be

offered to audiences.
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