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[Abstract]

The development of science and technology has enabled real-time interactive performances using multimedia contents, video and
music. These multimedia performances provide various kinds of spectacle to the audience with the genre fusion arts, and the
audience participate in the works and lead the performances by realtime interaction.

It also uses computers and mobile-based, standalone applications to control media, video, and music in real time. However,
installable applications are not efficient in accessibility and compatibility, which limits the use of performance systems. In this
paper, we developed an interactive multimedia system using web technology with high accessibility. The audio system was
implemented using HTMLS API and audio library DrSax.js, and the server was built with Node.js, an asynchronous method for
real-time interaction. We also used mobile sensors to control data through real-time interaction. We analyze the performance of

web audio application implemented through these features and investigate the efficiency of this study.
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Fig. 1. Main DrWebusic Application

DrWebusic2 #31 ofZ2] Aol ds} AEZEY of&e7e]
Mo At ¥l DrWwebusic oflEFg] Aol A=
A7 Altjatol A, AREE o]HE| = M E] o] Qi FU, =
=71, 22 E#olo] 52 FEHE 75s ATerh 17
12 M1 DrWebusic Ul(User Interface)& HIF=31 Q)
=3

DrWebusic ZIEE2= BuldolA] Fdu= o &8 A o]
Ao R wto]l= QI I Eupde] AlM gk i=gste] Ml
DrWebusic¥} 2|7t QIEI&A Sk}l Driwebusic] 2.6] 9
A2EE AR ARRE HXPIEE 242 V)5S Al¥s)
T A& 292 ZYgit) gl A= Drivebusics 74
3L A= AT HEUE F/R-9F 54 ojal] Ao R

2-2 A\IRE HEUWE Y

1) =) DrWebusic

¢l DrWebusic> #<do] Zost 15719 AXHER
Ao 2+ H¥XJUEE 7lsel weh Sound  Input,
Synthesis, Effector® ¥Féla UIE T33sk3it}l. Sound
Input& c}23 Zo] 4719 HAFEWE Mic Input, Tuner,
Recorder, Audio PlayerZ AR-= do]HE &3l 7|s



< g3l Mic nput HEVEE vlo]38 T3l A=
225 e JHTe AR o]HHE T3 T2
Al Ak Tuner HXHUEE A ARpre] A&
wAste] FakE ks AlESith Recorder FXWUEE ¢
Huko A2 o3ty HdR AFett Audio Player
Axd 9}-& ZAske). Synthesiss 4709 21

EE oL

tjAlo] A AEWE Basic Oscillator, Frequency Modulation,
Amplitude Modulation, Subtractive Modulation® -4 €t}
Effector= 7709 o|#E FH¥XWE EQ, Compressor, Pitch
Modulation, Time Modulation, Delay, Reverb, Panner=
chal=g

2) DrWebusic AEE

DrWebusic AEE#|= W2l DrWebusice] AFS-=E A
AlZko 2 Alojslr] Qs T3tk tlolg A& flE)
zujde] wlo]gel v AAME 83t Bupde A
o] oldoe] glo] Qe QlEHo]~E F8wr) =k
13 2% DrWebusic AEZ UIE el ok

© Dr.Webusic

a8 2. ZHjd J[gtel Drwebusic ZHEE2
Fig. 2. DrWebuisc controller on mobile
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Fig. 3. senser control of DrWebusic controller
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real-time Interaction

18 4. DrWebusice| QIE{24M
Fig. 4. DrWebusic interaction
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var osc = new DSX.Osc ({type : "sine”, freq : 1700});

var fm = new DSX.FM ({carrier_type : "sine’,
carrier : 500, mod_type : "sine”, modfreq : 700,
depth : 1800, gain : 0.0,

BB

var am_syn =new DSX.AM ({
mod_type : "sine”, modfreq : 1200, depth : 0.5,
gain : 0.8,

BB

var sub_syn = new DSX.Subtract ({
cutoff : 1230, resonance : 0, gain : 0,

1

T8 5. dICIAlOIN HEHE
Fig. 5. synthesizer component
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var tune = new DSX.Tunner( "pitch”, "note", (data) => {
socket.emit( 'pitch’,data );
1
var amp_canvas = new DSX.ampDomain( 'canv’,
200, 100, (data) => {
var newData = data.toFixed(1);
“0.5") {

socket.emit( 'pitchGain',newData );

red",

if (newData !==

1

T8 6. ACIAOIXN HEHE
Fig. 6. synthesizer component

DrWebusic HEEHE S3l #Ew dolg= W<l
DrWebusice] AltjAtolA] Ful= gha Alojgitt. Fulad
wel Ao E  AlYAlelA  FFHE  Basic  Oscillator,
Frequency Modulation, Amplitude Modulation,
Subtractive Modulation o]tk

socket.on('pitch’, function(str) {
oscFirst.frequency.value = str;
$("#pitch_val").html(str);

D

socket.on('pitchGain', function(str) {
let dataGain = str -0.6;
dataGain = dataGain.toFixed(1);
if(dataGain < 0.11){

dataGain = 0.0;

}
gainOscFirst.gain.value = dataGain;
fm.gain.value = dataGain;
sub_syn.gain.value= dataGain;
amGain.gain.value= dataGain;

b)

38 7. ojo|3 2% Hlolg HY
Fig. 7. data mapping of mic input
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window.addEventListener('deviceorientation',
handleOrientation, false);
function handleOrientation(event) {

var absolute = event.absolute;

var alpha = event.alpha;

var beta = event.beta;
var gamma = event.gamma;
let tilt_front = beta.toFixed(0);
let tilt_left = alpha.toFixed(0);
let tilt_right = gamma.toFixed(0);
tilt_front = (tilt_front - 75) * -1;
tilt_front = tilt_front.toFixed(0);
tilt_left = tilt_left - 90;
tilt_left = tilt_left.toFixed(0);
tilt_right = tilt_right;

I8 8. 2Hk MAl M
Fig. 8. sensor mapping of mobile
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oscFirst.frequency.value = dataTop * 50;

fm.carrier.value = dataTop * 50; ;

if ( dataTop > -10 && dataTop < 10 ) {
gainOscFirst.gain.value = 0;
fm.gain.value = 0;
sub_syn.gain.value = 0;
amGain.gain.value = 0;

} else {
gainOscFirst.gain.value = 0.9;
fm.gain.value = 0.9;
sub_syn.gain.value = 0.9;
amGain.gain.value = 0.9;

8 9. M&E2 ool WY
Fig. 9. datar mapping received

a9 102 ekl T3 ASE velHE 85 2
go] odHE Aolshs F=olvk WEH tilt_front=
data.topell A= 35 el o] Bels Aotk |
glo] EFd gho] 0.1xr}F ko deo] Bl ke 0.1=
Ay, W39 tilt_right datarightel #A&=w 672
o] mjems Aojsitt 0.1 ®rl #od 0.1% A4w
30950 =9 092 Ak

I-M

case 'delay ":
let delayTime = data.top * 3;
if (delayTime < 0.1 ) { delayTime = 0.1;}
saxDelay.delayTime = delayTime;
let newdata = data.right / 67
newdata = newdata.toFixed(1);
if (newdata < 0.1 ) { newdata = 0.1:}
if (newdata > 0.9 ) { newdata = 0.9:}
saxDelay.feedback = newdata;

38 10. o[HE dlole HE
Fig. 10. data networking in real time
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