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SCANNED SYNTHESIS

. Handle

"haptic. rautes”

O 5.6: Scanned Synthesis [6]
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= R[3(t)] = s(1) (5:3)
y =S[5()] = h(t) (5-4)

0000 z =22 —y%0s(t) = cos(2mi - 440t) 0 0 0 O O h(t) = sin(27 - 440t)0 §(t) = 274440t
0000200 (b.7)00000OO

z = s%(t)— h3(1) (5.5)
= cos?(2n - 440t) — sin?(27 - 440t) (5.6)
= cos(27 - 880t) (5.7)
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0 UB 00000

gogogdoobboooooooboobo
http://butchi.jp/documents/d-thesis/
00 O: http://merl.ec.t.kanazawa-u.ac.jp/closynth/

B.1 WavelUOUOUOUOUOUOOUOOUOOooooobDOOO

0000: Mathematica 8.0

*ODODO0O0OODOOOOO0O0x)
step[n_Integer?Positive]:=

1 + Sign[Sin[rRange[1, —1, —2/n]//Most]]
*ooooooox)

wind|[li_List]:=InverseFourier[Fourier[li] * step[Length[li]]]

wavname = “guitar”;

wavfile = Import[wavname <> “.wav”];
li = waviile[[1]][[1]]([1]];

len = li//Length

compli = wind[li];
144567

ListLinePlot[Abs[compli], PlotRange — {All, All}]
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mainrange = {20000, 21000}

ListLinePlot[Abs[compli], PlotRange — {mainrange, All}|
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ListLinePlot[{Re[compli], Im[compli] } T, PlotRange — All,

21000

AspectRatio — Automatic, Axes — False, PlotStyle — Black]
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—
NS

;

Q.

X
—

ListLinePlot[Take[{ Re[compli], Im[compli] } T, mainrange],
PlotRange — All, AspectRatio — Automatic, Axes — None,

PlotStyle — Black]
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B.2 WavelUOUOUOUOUOUOOOOOOO WaveODODODOOOOO
oooon

o0 WaveDOOODODOODOOODOOLDODOOOOOODOODOODORDOODOOODO
goboobooboobooboooobobooogoo
O000: MATLAB R2009a

clear
%» 0000000000000000 C*.wav’ -’ *.wave’)
sndpath="C:\sound\’;
snd=dir([sndpath ’*.wav’]);
if (isempty(snd))
’No wave files.’
end
for i=1:length(snd)
snd (i) .name
if (length(dir([sndpath snd(i).name ’e’]))==1)
’transformed file is exsist.’
continue;
end
s=importdata([sndpath snd(i).name]);
len=length(s.data);
comps=ifft(fft(s.data(:,1)).*[1 2*ones(1l,ceil(len/2)-1) ones(1l,mod(len+1,2)) zeros(l,ceil(len/2)-1)]1’);
% plot(comps);
s2=[real(comps) imag(comps)];
% sound(s2,s.fs)
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wavwrite(s2,s.fs, [sndpath snd(i).name ’e’]);
end

B.3 0DO00OO0O0O0OOOOO0DbOOOObObDOOObDOO0

godoo: Max 5

B4 0000000000 0O0O0OO0OOODOOOO

0000: Mathematica 8.0

*O000O000D00OOOO000%)

step[n_Integer?Positive]:=1 + Sign[Sin[rRange[l, —1, —2/n]//Most]]
(*0oo0ooo®)

wind|[li_List]:=

InverseFourier[Fourier(li, FourierParameters — {1, —1}] * step[Length/[li]],
FourierParameters — {1, —1}]

repeat[li_, len_|:=PadRight[{}, len, li]

(00000000 lenDOO%)

repeat|[li_, len_]:=PadRight[{}, len, li]
(*o0O000DDOMOOODOOOOOODODO¥)
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periodiclistlineplot[li_]:=

ListLinePlot[{ Range[0, Length(li]], Append[#, First[#]]&[li]} T, Axes — None,
PlotStyle — {Black, Thickness[0.005]}]
*OO0O0DOODoOO0OOODOOOOOOOn *)

complexlistlineplot([li]:=

ListLinePlot[Append[#, First[#]]&[{Im[#], Re[#]}&/@li], AspectRatio — Automatic,
Axes — None, PlotStyle — {Black, Thickness[0.005]}]

swap(li_List, x_ <> y_]:=ReplacePart[li, {z — li[[y]], ¥ — li[[z]]}]

swapl(li_List, pairs : {(- ¢ _)...}]:=Fold[swap, li, pairs]

extendedStep[n_, {x___, 0, y___}]:=extendedStep[n, {z, y}]

extendedStep[n_, swapList_List]:=swap|step[n], # + 1 <> n — # + 1&/Q@swapList]
extendedWind|[li_List]:=wind|li]

extendedWind|[li_List, swapList_List]:=

InverseFourier[Fourier[li, FourierParameters — {1, —1}]*

extendedStep[Length(li], swapList], FourierParameters — {1, —1}]

wavname = “023”;

wavfile = Import[wavname <> “.wav”];

li = wavfile//First//First//First;

rate = SampleRate — (wavfile//First//Last)

len = li//Length

compli = wind|[li];

swapList = Range[5000, 10000];

extendedCompli = extendedWind|[li, swapList];
ListPlot[

Im@
Fourier[Im@InverseFourier[extendedStep[len, swapList], FourierParameters — {1, —1}],
FourierParameters — {1, —1}], PlotRange — All]
+O00000000%)

SampleRate — 44100

104958
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spectrumPlot[li_]:=ListLinePlot[Fourier[li, FourierParameters — {1, —1}]//Abs,
PlotRange — All]

spectrumPlot[compli]
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spectrumPlot[Im[compli]]
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100000
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-0.2 B
mainRange = {20000, 20168};

periodiclistlineplot[Re[Take[compli, mainRangel]|]
complexlistlineplot[Take[compli, mainRange]]
periodiclistlineplot[Re[Take[extended Compli, mainRangel]]]
complexlistlineplot|Take[extendedCompli, mainRange]|
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B OU0dddoooooooooobobbobbobbooog

0000: Mathematica 8.0

*OOODOODOOOOOOODOOOx)
SeedRandom|[0]

numberOfExtremum|[li_List]:=

Length[Select[Differences|li] * RotateRight[Differences]li]], # < 0&]]

*ODoOOoDOoODOODoOO0Oo0Ox)

normalize[p_, a_, b_]:=If [b —a#0,222, ComplexInﬁnity]

cross0Q::usage = “0000 [x,y] 000000 O0OOO0ODO x==yODO OO False”;
cross0Q[x-, y_]:=If[z # y, IntervalMemberQ|Interval[{z, y}], 0], False]

(*(z = 0&&y < 0)||(z < 0&&y > 0)*)

intervallntersectionQ[a-, b_]:=!((a < 0&&b < 0)||(a > 1&&b > 1))
complexToVector[x_]:={Re[z], Im[z]}

cross01Q::usage = “00 000 20000000000000 (0+0i,1+0i)) 000007,
cross01Q[p2., q2]:=If [crossOQ[Im[p2], Im[q2]]&&0 < Re [W] <1,
True, If[Im[p2] == 0&&Im[q2] == 0, intervallntersectionQ[Im[p2], Im[q2]], False]]
crossQ::usage = “00 (p,q) 000 (a,b)0D0DDODO7;

crossQ{ {p- a.}, {a-, b }}li=
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Ifla == b, If[p == q,a == p, cross01Q[normalize|a, p, q], normalize(b, p, q|]],
cross01Q[normalize[p, a, b], normalize[q, a, b]]]

curveCrossQ[{{p-, q-}, {a-, b_}}]:=Iflq # a&&b # p, crossQ[{{p, ¢}, {a, b}}], False]

n = 10;

norListl = {};
noargeListl = {};
noabseListl = {};

noreListl = {};

lenListl = {};
noiListl = {};
Do|

(*amp = Table [R22e=ll, (k,1,n}] ;%)
amp = {1,1,1,1,1,0,0,0,0,0};

rot = Table[2rRandom][], {n}];

(*rot = {0,0,0,0,0,0,0,0,0,0}*)

clt-]:=3"%_, amp][[k]|Exp[ik(t — rot[[k]])];

(*NumberOfRotation*)
dt = %;

argList = Table[Arg[c[t + dt] — c[t]], {¢, 0, 27, dt}];
nor = Length[Select[Differences[argList], # < —w&]]—
Length([Select[Differences[argList], # > #&]]; (*0 00000 *)

AppendTo[norList1, nor];

(*NumberOfArgExtremum®*)

dt = %;

argList = Table[Arg[c[t]], {¢, 0, 2, dt}];

correctionArgList =

Rest[argList]+

Accumulate[Piecewise[{{—2m, # > =}, {27, # < —r}}|&/@Differences[argList]];

noarge = numberOfExtremum|correctionArgList]/2;

AppendTo[noargeList1, noarge];

(*NumberOfAbsExtremum*)

— 2m .
dt = 200
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absList = Table[Abs|c[t]], {t, 0, 2w, dt}];

correctionAbsList =

Rest[absList]+

Accumulate[Piecewise[{{—2m, # > 7}, {27, # < —n}}]&/@Differences[absList]];
noabse = numberOfExtremum|correctionAbsList] /2;

AppendTo[noabseList1, noabse];

(*NumberOfReExtremum*)
— 2m .
dt = 255

reList = Table[Re[c[t]], {t, 0, 2, dt}];

correctionReList =

Rest[reList]+

Accumulate[Piecewise[{{—2m, # > 7}, {27, # < —n}}|&/@Differences[reList]|;
nore = numberOfExtremum |correctionReList]/2;

AppendTo[noreList1, nore];

(*Length*)

dt = %;

curveLength = Sum[Abs|[c[t + dt] — [t]], {t,0, 27, dt}];
AppendTo[lenList1, curveLength];

(*NumberOfIntersection*)

dt = %;

li = Most[Table[c[t], {t, 0, 2, dt}]];

lines = {li, RotateLeft[li]} T;

noi = Count[curveCrossQ/@Subsets|lines, {2}], True];
AppendTo[noiList1, noil;

»{100}]

n = 10;

norList2 = {};
noargeList2 = {};
noabseList2 = {};
noreList2 = {};
lenList2 = {};
noiList2 = {};
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Do|

(*amp = Table [Ra%"mﬂ, {k, l,n}] %)
amp = {0,0,0,0,0,1,1,1,1,1};

rot = Table[2rRandom[], {n}];

(*rot = {0,0,0,0,0,0,0,0,0,0}*)

clt-]:=3"k—, amp][k]|Explik(t — rot[[k]])];

(*NumberOfRotation*)

dt = %;

argList = Table[Arg|c[t + dt] — c[t]], {¢, 0, 2, dt}];

nor = Length[Select[Differences[argList], # < —mw&]]—
Length[Select[Differences[argList], # > 7&]]; (*0 00000 *)

AppendTo[norList2, nor];

(*NumberOfArgExtremum*)

dt = %;

argList = Table[Arg[c[t]], {t, 0, 2, dt}];

correctionArgList =

Rest[argList]+

Accumulate[Piecewise[{{—2m, # > 7}, {27, # < —n}}]|&/@Differences[argList]];
noarge = numberOfExtremum|correctionArgList] /2;

AppendTo[noargeList2, noarge];

(*NumberOfAbsExtremum*)

dt = %;

absList = Table[Abs|c[t]], {t, 0, 2w, dt}];

correctionAbsList =

Rest[absList]+

Accumulate[Piecewise[{{—2m, # > 7}, {27, # < —n}}]&/@Differences[absList]];
noabse = numberOfExtremum|correctionAbsList] /2;

AppendTo[noabseList2, noabse];
(*NumberOfReExtremum*)

— 2m.
dt = 200

reList = Table[Re[c[t]], {t, 0, 2, dt}];
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correctionReList =

Rest[reList]+

Accumulate[Piecewise[{{—2m, # > 7}, {27, # < —n}}|&/@Differences[reList]|;
nore = numberOfExtremum |correctionReList]/2;

AppendTo[noreList2, nore];

(*Length*)
dt = %;

curveLength = Sum[Abs|c[t + dt] — ¢[t]], {¢, 0, 2w, dt}];
AppendTo[lenList2, curveLength];

(*NumberOfIntersection*)

dt = %;

li = Most[Table[c[t], {t,0, 27, dt}]];

lines = {li, RotateLeft[li]} T;

noi = Count[curveCrossQ/@Subsets|lines, {2}], True];

AppendTo[noiList2, noil;

»{100}]

Needs[“ErrorBarPlots”]

resultPlot|list1_, list2_]:=

ErrorListPlot|

{{{1, Mean/list1]}, ErrorBar[{Min|[list1] — Mean][list1], Max|[list1] — Mean[list1]}]},
{{2, Meanl|list2]}, ErrorBar[{Min|[list2] — Mean][list2], Max[list2] — Mean[list2]}]}},
PlotRange — {{0.5,2.5}, {0, All}}, AspectRatio — 2,

Ticks — {{{1,"s1(t)"},{2, "$2(t)"}}}, LabelStyle — (FontSize — 20)]

resultPlot[norList1, norList2]

51



S S

resultPlot[noargeList1, noargeList2]
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resultPlot[noabseList1, noabseList2]
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resultPlot[noreList1, noreList2]
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resultPlot[lenList1, lenList2]
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resultPlot[noiList1, noiList2]
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B.6 Mathematicall CloSynth

O0000: Mathematica 8000000000

(*createdat2012/3/11%)
(*fromAnalyticSignalSynthesizer.nb*)

*oooDooOoDoOOooOOooOx)
step[n_Integer?Positive]:=1 + Sign[Sin[rRange[1, —1, —2/n]//Most]|
*oDoOoDooo*)

wind|[li_List]:=InverseFourier[Fourier|li] * step[Length][li]]]

Manipulate[DynamicModule[{s = {Re[#], Im[#]}&/@N [Exp[—2miMost[Range[0, 1, 1/64]]]]},
Grid[
{{Graphics[{{EdgeForm[{Black}], FaceForm[], Polygon[Dynamic[s]]},
Table[With[{k = k}, Locator[Dynamic[s[[k]], (tmp = # — s[[k]]; s = s + ({Re[#], Im[#]}&
/@wind [RotateRight [( L Cos[2rMost{Range(0,1,1/64]] )“ Complex@@tmp, k — 1] ])) &]]] Ak, 1, 64}] } ,
PlotRange — 1.5, ImageSize — 500], SpanFromLeft},

{Dynamic[ListLinePlot[Reverse/@s, AspectRatio — Automatic, PlotRange — All, Mesh — All]],
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Dynamic[ListPlot[{Range|0, 63], Abs[Fourier[Complex@Q@@s]]} T,
PlotRange — {{—1, 15}, {0, All}}, Filling — Axis]], Dynamic[ListLinePlot[sT//First, Mesh — All]]}}]],
{{a,10},1,100}]

B.7 Flash CloSynth

Flash CS4 00 0000000000000 O0O0OOOOOOOOOOO

var n:int=64;
function mult(a:Array,b:Array) :Array{

return [a[0]*b[0]-a[1]*b[1] , al[0l*b[1]+al[1]*b[0]];
}

//000000

var pulserealO_array:Array = new Array(n);

var pulseimagO_array:Array = new Array(n);

for(var i=0; i<n; i++){pulserealO_array[i]l=1}

for(i=0; i<n; i++){pulseimagO_array[i]=0}

var pulsereallO_array:Array = new Array(n);

var pulseimaglO_array:Array = new Array(n);

pulsereallO_array = [1,0.9762,0.908,0.8044,0.6784,0.5441,0.4147,0.2998,0.2053,0.1328,0.081,0.0465,0.0249,0.(
pulseimaglO_array = [0,-0.1702,-0.3245,-0.4498,-0.5377,-0.5859,-0.5973,-0.5789,-0.5397,-0.4888,-0.434,-0. 38(
1;

var pulsereal20_array:Array = new Array(n);

var pulseimag20_array:Array = new Array(n);

pulsereal20_array = [1,0.9529,0.8244,0.6471,0.4602,0.2961,0.1719,0.0899,0.0421,0.0176,0.0066,0.0022,0.0006,(
pulseimag20_array = [0,-0.2384,-0.4336,-0.5572,-0.6032,-0.5854,-0.5283,-0.4556,-0.3846,-0.3239,-0.2753,-0.2:
var pulsereal50_array:Array = new Array(n);

var pulseimagb0_array:Array = new Array(n);

pulserealb0_array = [1,0.8865,0.6171,0.3368,0.1437,0.0477,0.0123,0.0024,0.0004,0,0,0,0,0,0,0,0,0,0,0,0,0,0,¢
pulseimagh0_array = [0,-0.3608,-0.5724,-0.5996,-0.5134,-0.4023,-0.3126,-0.251,-0.2092,-0.1794,-0.1566,-0.13¢
var pulsereallOO_array:Array = new Array(n);

var pulseimaglOO_array:Array = new Array(n);

pulsereallOO_array = [1,0.7858,0.3808,0.1134,0.0206,0.0023,0.0002,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
pulseimaglOO_array = [0,-0.4723,-0.6071,-0.4891,-0.3443,-0.2527,-0.1996,-0.1655,-0.1412,-0.1227,-0.1079,-0.(
var pulserealinf_array:Array = new Array(n);

var pulseimaginf_array:Array = new Array(n);

pulserealinf_array = [1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
pulseimaginf_array = [0,-0.6361,0,-0.2107,0,-0.1248,0,-0.0873,0,-0.0661,0,-0.0521,0,-0.0421,0,-0.0345,0,-0.(
var pulsereal_array:Array=pulsereallO_array;

var pulseimag_array:Array=pulseimaglO_array;

var ygraph:Shape=new Shape(); // 0000000000
ygraph.x=z_mc.x+200;

ygraph.y=z_mc.y;

addChild(ygraph) ;

var zgraph:Shape=new Shape(); // 0000000000 OOODO
zgraph.x=z_mc.x;

zgraph.y=z_mc.y;

addChild(zgraph) ;
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var phase:Number=0;
const PI2:Number=Math.PI*2;
var soundChannelObject:SoundChannel = new SoundChannel();
function ASSoundPlay() {
var soundObj:Sound = new Sound();
//000 SAMPLE_DATAOOOOOOOOOOO
soundObj .addEventListener (SampleDataEvent . SAMPLE_DATA, onSampleData) ;
//mp3 00000000000 0000O0 playO OODOOOOOO
//00000000000000 SAMPLE DATAOOODODODOODOOOO
soundChannelObject=soundObj.play() ;
}
var t:int=0;//0000000
var xval=0, yval=0;
var freq;
function onSampleData(e:SampleDataEvent):void {
//0000000000 2048081920000x 00 2000000000000000000
for(var i:int = t; (£<i+8192); ++t) {
xval = yval = 0;
for(var pitch_list_num in pitch_list) {
switch(envelope_mode[pitch_list[pitch_list_num]]){
case "stop":
envelope_level[pitch_list[pitch_list_num]] = 0;
break;

case "attack":

if (£%10000==0) trace(pitch_list);

if (envelope_time[pitch_list[pitch_list_num]]< attack_time){
envelope_level [pitch_list[pitch_list_num]] =
envelope_time[pitch_list[pitch_list_num]]/attack_time;
envelope_tmp[pitch_list[pitch_list_num]] = envelope_level[pitch_list[pitch_list_num]]; //Attack

OO0 Release DO OO

envelope_time[pitch_list[pitch_list_num]] += 1/44100;

} else {
envelope_mode[pitch_list[pitch_list_num]]
envelope_time[pitch_list[pitch_list_num]]

"decay";
0;

}

break;

case '"decay":

if (envelope_time[pitch_list[pitch_list_num]]< decay_time){
envelope_level[pitch_list[pitch_list_num]] =

1-(1-sustain_volume)*envelope_time [pitch_list[pitch_list_num]]/decay_time;
envelope_tmp[pitch_list[pitch_list_num]] = envelope_level[pitch_list([pitch_list_num]]; //Decay
00 Release O OO

envelope_time[pitch_list[pitch_list_num]] += 1/44100;

} else {
envelope_mode[pitch_list[pitch_list_num]] = "sustain";
envelope_time[pitch_list[pitch_list_num]] 0;

}

break;

case "sustain":
break;

case '"release":

if (envelope_time[pitch_list[pitch_list_num]]< release_time){
envelope_level [pitch_list[pitch_list_num]] =
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envelope_tmp[pitch_list[pitch_list_num]]-
envelope_tmp [pitch_list[pitch_list_num]]*
envelope_time[pitch_list[pitch_list_num]]/release_time;
envelope_time[pitch_list[pitch_list_num]] += 1/44100;
} else {
envelope_mode[pitch_list[pitch_list_num]] = "stop";
envelope_time[pitch_list[pitch_list_num]] = O;
pitch_list = except(pitch_list, pitch_list[pitch_list_num]);
}
break;
}
freq = pitchToFreq(pitch_list[pitch_list_num]);
xval += velocity[pitch_list[pitch_list_num]] / 100
* envelope_level[pitch_list[pitch_list_num]] * ptar[int(freq*t*n/44100)%n].x/50;
yval += velocity[pitch_list[pitch_list_num]] / 100
* envelope_level[pitch_list[pitch_list_num]] * ptar[int(freq*t*n/44100)%n].y/50;
}
// WaveSpectraOOODOOOODOOODODO analytic_signal_synthesizer10.fla
e.data.writeFloat (-yval/2);
e.data.writeFloat (xval/2);

// Max/MSPOOODO
var socket :XMLSocket = new XMLSocket();
socket.connect( "127.0.0.1", 31337 );
socket.addEventListener ( Event.CONNECT, connectHandler );
socket.addEventListener ( DataEvent.DATA, dataHandler );
function connectHandler ( evt :Event ) :void // O0O0O0OOODO
{
trace( "connect" );
}
function dataHandler ( evt :DataEvent ) :void // O0OO0OO0OOOO
{
var pitchAndVelocity = new Array(2);
var pitch;
pitchAndVelocity = evt.data.split(";"); //00000000D0O0DODODODDOD split
pitchAndVelocity = pitchAndVelocity[0].split(" "); /0000000000000 split
pitch = pitchAndVelocity[0];
if (pitchAndVelocity[1] == 0) {
envelope_mode[pitch] = "release";
envelope_time[pitch] = 0;
if (pitch >= key_min && pitch <= key_max) note[pitch].prevFrame();
} else {
velocity[pitch] = pitchAndVelocity[1];
envelope_mode [pitch] = "attack";
envelope_time[pitch] = 0;
pitch_list.push(pitch);
if (pitch >= key_min && pitch <= key_max) note[pitch].nextFrame();

var pitch_min = 36, pitch_max = 84;
var key_min=48, key_max=83;

var pitch_list = new Array(Q);

var velocity = new Array();

var envelope_time = new Array();
var envelope_level = new Array();
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var envelope_tmp = new Array();

var envelope_mode = new Array();

var key_flag = new Array();

for(i=pitch_min; i<=pitch_max; i++) {
velocity[i] = 0;
envelope_time[i] = 0
envelope_level[i] =
envelope_tmp[i] = 0;
envelope_mode[i] = "stop";
key_flagl[i] = false; //000C00CCCCOOOO0O

}

var mouse_flag:Boolean = false;

var note = new Array();

note[48] = C3_mc;

note[49] = CS3_mc;

note[50] = D3_mc;

note[51] = DS3_mc;

note[52] = E3_mc;

note[563] = F3_mc;

note[54] = FS3_mc;

note[55] = G3_mc;

note[56] = GS3_mc;

note[57] = A3_mc;

note[58] = AS3_mc;

note[59] = B3_mc;

note[60] = C4_mc;

note[61] = CS4_mc;

note[62] = D4_mc;

note[63] = DS4_mc;

note[64] = E4_mc;

note[65] = F4_mc;

note[66] = FS4_mc;

note[67] = G4_mc;

note[68] = GS4_mc;

note[69] = A4_mc;

note[70] = AS4_mc;

note[71] = B4_mc;

note[72] = C5_mc;

note[73] = CS5_mc;

note[74] = D5_mc;

note[75] = DS5_mc;

note[76] = E5_mc;

note[77] = F5_mc;

note[78] = FS5_mc;

note[79] = G5_mc;

note[80] = GS5_mc;

note[81] = A5_mc;

note[82] = AS5_mc;

note[83] = B5_mc;

var key = new Array();

0;

key[48] = "z";
key[49] = "s";
key[50] = "x";
key[51] = "d";
key[62] = "c";
key[53] = "v";
key[54] = "g";
key[65] = "b";
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key[56] = "h";

key[567] = "n";
key[58] = "j";
key[59] = "m";
key[60] = ",";
key[61] = "1";
key[62] = ".";
key[63] = ";"
keyl[64] = "/";
key[65] = "\\";
key[66] = "1";
key[67] = "q";
key[68] = "2";
key[69] = "w";
key[70] = "3";
key[71] = "e";
key[72] = "r";
key[73] = "5";
key[74] = "t";
key[75] = "6";
key[76] = "y";
key[77] = "u";
key[78] = "8";
key[79] = "i";
key[80] = "9";
key[81] = "o";
key[82] = "0";
key[83] = "p";

this.stage.addEventListener (KeyboardEvent .KEY_DOWN, key_down);
function key_down(event:KeyboardEvent){
var key_str:String;
for(var key_num=key_min; key_num<key_max; key_num++) {
if (event.keyCode == 188) key_str = ",";
else if (event.keyCode == 190) key_str = ".";
else if(event.keyCode == 187) key_str = ";";
else if(event.keyCode == 191) key_str = "/";
else if(event.keyCode == 226) key_str = "\\";
else key_str = String.fromCharCode(event.keyCode) ;
if (key_str.toLowerCase() == keyl[key_num]) {
if (key_flag[key_num] == false) {
envelope_mode [key_num] = "attack";
envelope_time[key_num] = 0;
velocity[key_num] = 100;
pitch_list.push(key_num);
note [key_num] .nextFrame() ;
}
key_flaglkey_num] = true;
}
}
};
for(var key_num=key_min; key_num<=key_max; key_num++) {
note [key_num] .addEventListener (MouseEvent .MOUSE_DOWN, mouse_down) ;
}
function mouse_down(event:MouseEvent){
for(var key_num=key_min; key_num<key_max; key_num++) {
if (event.target.name == note[key_num] .name) {
envelope_mode [key_num] = "attack";
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envelope_time[key_num] = 0;
velocity[key_num] = 100;
pitch_list.push(key_num);
note [key_num] .nextFrame() ;
}
}
mouse_flag = true;
};
for(key_num=key_min; key_num<key_max; key_num++) {
note[key_num] .addEventListener (MouseEvent .MOUSE_OVER, mouse_over);
}
function mouse_over (event:MouseEvent){
if (mouse_flag == true){
for(var key_num=key_min; key_num<key_max; key_num++) {
if (event.target.name == note[key_num].name) {
envelope_mode [key_num] "attack";
envelope_time [key_num] 0;
velocity[key_num] = 100;
pitch_list.push(key_num) ;
note [key_num] .nextFrame() ;

}

}
}
};
this.stage.addEventListener (KeyboardEvent .KEY_UP, key_up);
function key_up(event:KeyboardEvent) {
//trace_txt.text = String(event.keyCode);
var key_str:String;
for(var key_num=key_min; key_num<key_max; key_num++) {
if (event.keyCode == 188) key_str = ",";
else if(event.keyCode == 190) key_str = ".";
else if (event.keyCode == 187) key_str = ";";
else if(event.keyCode == 191) key_str = "/";
else if(event.keyCode == 226) key_str = "\\";
else key_str = String.fromCharCode(event.keyCode) ;
if (key_str.toLowerCase() == key[key_num]) {
envelope_mode [key_num] = "release";
envelope_time [key_num] 0;
velocity[key_num] = 100;
key_flagl[key_num] = false;
note [key_num] . prevFrame() ;

}
}
};
for(key_num=key_min; key_num<key_max; key_num++) {
note [key_num] .addEventListener (MouseEvent .MOUSE_UP, mouse_up);
}
function mouse_up(event:MouseEvent){
for(var key_num=key_min; key_num<key_max; key_num++) {
if (event.target.name == note[key_num] .name) {
envelope_mode [key_num] = "release";
envelope_time [key_num] 0;
velocity[key_num] = 100;
note [key_num] . prevFrame() ;
}
}
mouse_flag = false;

};
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for(key_num=key_min; key_num<key_max; key_num++) {
note [key_num] .addEventListener (MouseEvent.MOUSE_OUT, mouse_out) ;
}
function mouse_out (event:MouseEvent) {
if (mouse_flag == true){
for(var key_num=key_min; key_num<key_max; key_num++) {
if (event.target.name == note[key_num] .name) {
envelope_mode [key_num] = "release";
envelope_time [key_num] 0;
velocity[key_num] = 100;
note [key_num] .prevFrame() ;

}
}
}
};

function pitchToFreq(notenum:Number) {
return Math.floor (440*Math.pow(2, (notenum-69)/12));
};

/000000000000
var attack_time, attack_volume, decay_time, sustain_volume, release_time;
function envelope_graph_draw(event:Event) {
onEnvelopeChanged () ;
3
function onEnvelopeChanged(): void {
//envelope_mc.scaleX = 30;
//envelope_mc.scaleY = -50;
envelope_mc.graphics.clear();
envelope_mc.graphics.lineStyle(0, 0x000000) ;
envelope_mc.graphics.moveTo(0,0);
envelope_mc.graphics.lineTo(attack_mc.x-envelope_mc.x, attack_mc.y-envelope_mc.y);
envelope_mc.graphics.lineTo(sustain_mc.x-envelope_mc.x, sustain_mc.y-envelope_mc.y);
envelope_mc.graphics.lineTo(sustain_mc.x+sustain_mc.width-envelope_mc.x, sustain_mc.y-envelope_mc.y);
envelope_mc.graphics.lineTo(release_mc.x-envelope_mc.x, 0);
attack_time = (attack_mc.x-envelope_mc.x)/100
attack_volume = (envelope_mc.y-attack_mc.y)/100;
decay_time = (sustain_mc.x-attack_mc.x)/100;
sustain_volume = (envelope_mc.y-sustain_mc.y)/100;
release_time = (release_mc.x-sustain_mc.x-sustain_mc.width)/100;
};
onEnvelopeChanged () ;

attack_mc.addEventListener (MouseEvent .MOUSE_UP, envelope_graph_draw);
sustain_mc.addEventListener (MouseEvent .MOUSE_UP, envelope_graph_draw);
release_mc.addEventListener (MouseEvent.MOUSE_UP, envelope_graph_draw);
this.stage.addEventListener (Event.ENTER_FRAME, envelope_graph_draw);

(/0000000000004
attack_mc.addEventListener (MouseEvent .MOUSE_DOWN, attack_startDrag);
function attack_startDrag(event:Event) {
attack_mc.startDrag(false, new Rectangle(envelope_mc.x, envelope_mc.y-100,
sustain_mc.x-envelope_mc.x, 100+sustain_mc.y-envelope_mc.y));
};
sustain_mc.addEventListener (MouseEvent.MOUSE_DOWN, sustain_startDrag);
function sustain_startDrag(event:Event) {
sustain_mc.startDrag(false, new Rectangle(attack_mc.x, attack_mc.y,
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release_mc.x-attack_mc.x-sustain_mc.width, release_mc.y-attack_mc.y));
};
release_mc.addEventListener (MouseEvent.MOUSE_DOWN, release_startDrag);
function release_startDrag(event:Event) {

release_mc.startDrag(false, new Rectangle(sustain_mc.x+sustain_mc.width, envelope_mc.y, 100, 0));
};
this.stage.addEventListener (MouseEvent.MOUSE_UP, envelope_stopDrag);
function envelope_stopDrag(event:Event) {

attack_mc.stopDrag();

sustain_mc.stopDrag() ;

release_mc.stopDrag();

s
var pulse_ar:Array=new Array(n);

var ptar:Array=new Array(n);

var oldptar:Array=new Array(n);

var locator:Sprite=new Sprite();

locator.x=z_mc.Xx;

locator.y=z_mc.y;

var oldLocator:Sprite=new Sprite();

oldLocator.x=locator.x;

oldLocator.y=locator.y;

addChild(locator) ;

for(i=0; i<n; i++){
ptar[i] = new Point();
ptar[i] .y=Math.cos(2*Math.PI*i/n)*50;
ptar[i].x=Math.sin(2*Math.PI*i/n)*50;
ptar[i] .addEventListener (MouseEvent.MOUSE_DOWN, updt) ;
ptar[i] .addEventListener (MouseEvent .MOUSE_UP, stp);
ptar[i].ind=i;
locator.addChild(ptar[i]);

oldptar[i] = new Point();
oldptar[i] .x=ptar[i] .x;
oldptar[i].y=ptar[i].y;
// ptar[il.ind=i;
oldLocator.addChild(oldptar[i]);
}

addEventListener (Event .ENTER_FRAME, mv);
yListPlot(ptar);
zListPlot (ptar);
ASSoundPlay () ;
var trig:int = O;
var pos:int;
function updt(event:MouseEvent) {
trig = 1;
pos = event.target.ind;
for(var i=0; i<n; i++){
oldptar[i].x = ptar[i].x;
oldptar[i].y = ptar[i].y;
}
}
function mv(event:Event) {
if (trig==1){
//ptar[pos] .x=o0ldx+(mouseX-o0ldx) *1- (mouseY-oldy)*0;
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//ptar [pos] .y=oldy+(mouseX-oldx) *0+(mouseY-oldy) *1;
for(var i=pos; i<64+pos; i++){
var dy = locator.mouseY-oldptar[pos].y;
var dx = locator.mouseX-oldptar[pos].x;
var z = mult([dy,dx], [pulsereal_array[(-i+n+pos)¥n],pulseimag_array[(-i+n+pos)%n]l])
ptar[i%n].y = oldptar[i%n].y + z[0];
ptar[i%n] .x = oldptar([i¥%n].x + z[1];
}
}
yListPlot (ptar) ;
zListPlot (ptar) ;
}
function stp(event:MouseEvent) {
trig = 0;
}

(/0000000
var zero = new Array([],[1);
var sine = new Array([],[1);
for(i=0; i<n; i++){

zero[0] [1]=0;

zero[1] [1]=0;

sine[0] [i]=Math.sin(2*Math.PI*i/n);

sine[1] [i]=Math.cos(2*Math.PI*i/n);
}
instrument_ComboBox.addItem({label:"zero", data:zero});
instrument_ComboBox.addItem({label:"sine", data:sine});
instrument_ComboBox.selectedIndex = 1; //000 000 "sine"O OO
instrument_ComboBox.addItem({label:"Grand Piano", data:[[0.130737305,0.019104004,-0.092987061,-0.194641113,-
1,[-0.671936035,-0.663909912,-0.637390137,-0.580474854,-0.499084473,-0.409576416,-0.324188232,-0.246856689, -
110
instrument_ComboBox.addItem({label:"El.Piano", data:[[-0.623077393,-0.587738037,-0.547332764,-0.501708984, —(
1,[0.265808105,0.339630127,0.399108887,0.459289551,0.507202148,0.542114258,0.57635498,0.608764648,0.6359558:
110
instrument_ComboBox.addItem({label:"Church Organ", data:[[0.415496826,0.197875977,-0.037384033,-0.130706787 .
1,[-0.440704346,-0.499603271,-0.415496826,-0.202514648,-0.037231445,0.034301758,0.046295166,-0.026855469,-0
110
instrument_ComboBox.addItem({label:"Harmonica", data:[[0.106170654,0.209014893,0.357727051,0.484527588,0.55"
1,[0.474121094,0.492248535,0.469390869,0.375091553,0.275634766,0.191650391,0.049591064,-0.202453613,-0.4971:
110
instrument_ComboBox.addItem({label:"Nylon Guiter", data:[[-0.319458008,-0.222412109,-0.100280762,0.011627197
1,[0.58883667,0.654266357,0.688201904,0.683197021,0.670654297,0.629089355,0.566192627,0.500762939,0.4227905:
118
instrument_ComboBox.addItem({label:"Violin", data:[[-0.122070313,-0.125854492,-0.09854126,0.122558594,0.393:
1,[0.382629395,0.427368164,0.56137085,0.686401367,0.571685791,0.345031738,0.170471191,0.073181152,0.1459350¢
118
instrument_ComboBox.addItem({label:"Chor Aahs", data:[[0.017150879,0.042572021,0.056396484,0.058349609,0.05:
1,[0.274108887,0.232727051,0.193054199,0.156219482,0.120391846,0.085693359,0.063354492,0.065765381,0.089752:
110
instrument_ComboBox.addItem({label:"Voice Oohs", data:[[0.084533691,0.01184082,-0.056793213,-0.127197266,-0.
1,[-0.677368164,-0.684967041,-0.685760498,-0.687225342,-0.678131104,-0.648345947,-0.62008667,-0.591186523, —(
110
instrument_ComboBox.addItem({label:"Synth Voice", data:[[0.572723389,0.58190918,0.58807373,0.599090576,0.60"
1,[0.213043213,0.162261963,0.115814209,0.069671631,0.013000488,-0.045501709,-0.093994141,-0.143920898,-0.19:
110
instrument_ComboBox.addItem({label: "Trumpet", data:[[0.999969482,0.966827393,0.820373535,0.630187988,0.42697
1,[0.113372803,-0.193267822,-0.432647705,-0.585113525,-0.66293335,-0.674346924,-0.638580322,-0.578796387,-0
110
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instrument_ComboBox.addItem({label:"Flute", data:[[-0.263214111,-0.309631348,-0.353881836,-0.405548096,-0. 4"
1,[-0.110656738,-0.083251953,-0.046081543,0.005889893,0.083129883,0.186035156,0.313568115,0.453277588,0.577¢
115
instrument_ComboBox.addItem({label: "Recorder", data:[[0.704040527,0.687957764,0.67364502,0.648376465,0.6173(
1,[-0.015014648,-0.080169678,-0.145172119,-0.210632324,-0.270050049,-0.32144165,-0.365509033,-0.400695801 , —(
115
instrument_ComboBox.addItem({label:"Ocarina", data:[[0.722045898,0.709899902,0.694580078,0.670135498,0.6449:
1,[-0.014465332,-0.088348389,-0.157745361,-0.223266602,-0.284820557,-0.344055176,-0.402526855,-0.459014893, -
115
instrument_ComboBox.addItem({label:"Square Lead", data:[[-0.285797119,-0.276153564,-0.297637939,-0.33245849¢
1,[0.054016113,0.001586914,-0.032714844,-0.045959473,-0.04196167,-0.027191162,-0.010101318,0.018371582,0.08"
115
instrument_ComboBox.addItem({label:"Saw Lead", data:[[-0.139648438,-0.121520996,-0.1015625,-0.080810547,-0.(
1,[0.279449463,0.293457031,0.307800293,0.321380615,0.335540771,0.346679688,0.358673096,0.374084473,0.380981¢
110
instrument_ComboBox.addItem({label: "Echoes", data:[[-0.624237061,-0.574676514,-0.497467041,-0.394470215,-0.
1,[0.182403564,0.308349609,0.407836914,0.480010986,0.513092041,0.526641846,0.530090332,0.511688232,0.499786:
115

//instrument_ComboBox.addItem({label:"", data:[[]1,[11});
instrument_ComboBox.addEventListener (Event.CHANGE, program_change);
instrument_ComboBox.text = "sine";

function program_change(event:Event) {
//trace(event.target.selectedItem.data) ;
for(var i=0; i<n; i++){
ptar[i] .x=event.target.selectedItem.data[0] [i]*50;
ptar[i] .y=event.target.selectedItem.data[1] [1]*50;
}
this.stage.focus =

};

null; //0000000CCOOOOO0OO0O0O0O0OOO0O00O00OO

// 000000

pulse_ComboBox.
pulse_ComboBox.
pulse_ComboBox.
pulse_ComboBox.
pulse_ComboBox.
pulse_ComboBox.
pulse_ComboBox.
pulse_ComboBox.
function pulse_

this.stage.

};

addItem({label:
addItem({label:
addItem({label:
addItem({label:
addItem({label:
addItem({label:
selectedIndex =

"0 (Move)", data:[pulserealO_array,pulseimag0O_arrayl});

"10 (Low freq.)", data:[pulsereallO_array,pulseimaglO_arrayl});

"20 (Low-middle freq.)", data:[pulsereal20_array,pulseimag20_arrayll});
"50 (High-middle freq.)", data:[pulsereal50_array,pulseimagbO_array]l});
"100 (High freq.)", data:[pulsereall00_array,pulseimaglOO_arrayll});
"inf. (click pulse)", data:[pulserealinf_array,pulseimaginf_array]});
1; //000000"10 (Low freq.)"U OO

addEventListener (Event .CHANGE, pulse_change);
change (event:Event) {
//trace(event.target.selectedItem.data);
pulsereal_array = event.target.selectedItem.datal[0];
pulseimag_array = event.target.selectedItem.datal[1];

focus =

null; //000000CCOO0O000O000O00O0O0O00O00O000

addEventListener (MouseEvent .MOUSE_WHEEL,wheel) ;

var wheeltmp:int=1;

function wheel(e:MouseEvent){
wheeltmp += (e.delta>0)71:-1;
wheeltmp = (wheeltmp<=0)70: (wheeltmp>=5)75:wheeltmp;
switch(wheeltmp){

case O:

pulsereal_array=pulserealO_array;

pulseimag_array=pulseimagO_array;

break;
case 1:
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pulsereal _array=pulsereallO_array;
pulseimag_array=pulseimaglO_array;
break;
case 2:
pulsereal _array=pulsereal20_array;
pulseimag_array=pulseimag20_array;
break;
case 3:
pulsereal _array=pulserealb0_array;
pulseimag_array=pulseimagb0_array;
break;
case 4:
pulsereal _array=pulsereallOO_array;
pulseimag_array=pulseimaglOO_array;
break;
case b:
pulsereal_array=pulserealinf_array;
pulseimag_array=pulseimaginf_array;
break;
3
pulse_ComboBox.selectedIndex = wheeltmp;

}

function yListPlot(li:Array):void {
ygraph.graphics.clear();
ygraph.graphics.lineStyle(0, 0x6600CC) ;
ygraph.graphics.moveTo(0, 1i[0].y);

//20000000
for (var i:int = 1; i <= li.length*2; i++) {
ygraph.graphics.1lineTo(200*i/n/2, 1i[i¥n].y);

}

}

function zListPlot(li:Array):void {
zgraph.graphics.clear();
zgraph.graphics.lineStyle(0, 0x000000) ;
zgraph.graphics.moveTo(1i[0].x, 1i[0].y);

for (var i:int = 1; i <= li.length; i++) {
zgraph.graphics.lineTo(1li[i%n].x, 1il[i¥%n].y);
}

function except(li:Array, val:Number) {
var 1i2 = new Array();
for(var i in 1i) {
if(1i[i] !'= val) 1i2.push(1il[il);
}
return 1i2;

};
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