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ABSTRACT

Developing a Creative Coding Web Application

Using a Trigonometry Function

Kim, Hyeonju

Supervisor : Prof. Kim, Byounguk
School of Design & Creative Engineering,
Graduate School of Chosun Univ.

Designers use a computer with GUI-based software, but there has
been a stream of movement to utilize a computer beyond software.
The spread of coding education has increased the demand for
creative coding, as well. In a coding process, mathematical
algorithms are used to express the movements of nature—based on
physics. A trigonometric function is one of the most popular
algorithms for that purpose. Designers, however, have a difficult
time understanding materials focused on mathematical aspects too
much. They need an approach to understand the characteristics of
a mathematical algorithm and have easy access to one.

Against this backdrop, this study aimed to develop a creative codin
g web application based on a trigonometric function so that design
ers could understand it with ease. For that purpose, the investigator
analyzed the cases of web animation coding algorithm web applicat
ions that were the most familiar to designers and set the screen an
d menu composition of the developed creative coding web applicati
on(CCWA). Also analyzed in the study were 200 creative coding w
orks to figure out the patterns of designers using a trigonometric fu
nction. The analysis results were used to organize a menu to allow
designers to recognize the utilization patterns of a trigonometric fun
ction and choose one that wanted.

In Short, the creative coding web application developed in the stud
y is based on a trigonometric function and characterized by suppor
ts for open—source coding and intuitive GUIL Using this application,
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designers will be able to apply a trigonometric function to their co
ding easily with the intuitive GUI and the menu organized around
their needs.
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1) Andrew Richardson, Date-driven Graphic Design: Creative Coding for Visual Communication,
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Three.js JavaScript
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I2AP(Processing)= F2]ofolE]H FJof| ARRE= 7R tha&Ql Qo] &
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Y do] Z2AI(Processing) 02 HPESIATE 11 o] Ayt AAS Sl =
EAVS(Processing)= 7ITe 2 Sh= APEATHE (Javascript) Ze|Y p5.jso] A
HE)Qlet. 1 o]Qo|le G+ ¢lo}E ARRSl= Openframeworks@} HIFY T2
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o]B g Three.js 5| Ut
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3) Openprocessing, “Openprocessing - Creative Coding for Curious Mind.” Openprocessing, accessed

September 29, 2021, https://openprocessing.org/
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Fokl tt. o] F 7 @o] 2ol ¥ sin, cos. atan? o[ty ZEA]C]
A (reference) oA cosTt sin = ZHE0] FARIF AR Altstm o]
R -1 o)A 1 |91 Afelell vkl Attt atan2 9Hp= Tl ZAEs

ARISRE @olng B Aol Aelstart

[E 2-2] Processing ZHZIAO| AZi5t4)

I A
acos() cos()Q Fel+z, OfF TARIS Hiet
asin() sin()2] Fek,E, ot ARRIS Biet
atan2() AEE HollM 2 -S| ZE (2 ALt
atan() tan()Q a2, o7 HUEES Hiet
cos() ZIE O] TARRD Ak
sin() ZIOf ARRL Ak
tan() ZHEO| AIRITL TARQIO| HIE A

4) Processing, “Processing.” Referece, accessed September 10, 2021, https://processing.org/reference
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Name Sin ()

Description Calculates the sine of an angle. This function expects the values of the angle
parameter to be provided in radians (values from o to 6.28). Values are returne

in the range-1to1.

Examples

5 Copy
size(400, 400); e

float a = 0.0;
float inc = TWO_PI/25.0; ‘ ‘
|

for (int i = 0; i < 400; i=i+16) {
1ine(i, 200, i, 200+sin(a)*160.0); ‘ ’H ’H ‘ ‘ “ I

a =a + inc;

1

[3&! 2-2] Processing AL sin() A5

il 4mrke] ‘Nature of code’ oA Z=(Oscillation) THEO|A]

£ therh o Al AR AFE em0) 7)zoln 4w Alel]

U5 Y Al et 9 AT o g AMgErka et ofs

255, w5, JANE W 2HYS YIS BT Ao

1O,

T2AAS 7S 7Alo]A] 2lokA(Casey Reas)@t Hll Talo](Ben Fry)Q] ‘A

A I o ARl AR B, 98 Teln e A4k I8 At

2. 2|00l IFoj 2Ziekre| £

Fejeflele]B FollM ARgshe Aol B4 A & Mol A |
A =FEE ARESP] SlsiMolnt. F WiAls ofumlelde] 7= st

L Zloltk Al WAl HZESE FUIRRE ouHelield F1g 28

o

3t Zlojot.

5) Processing, “Processing.” Referece, accessed September 10, 2021,
https://processing.org/reference/sin_.html

6) CHIA £/Z2F Nature of Code, SHIDIC|O], 2015, pp.145-173

7) Z0|A| 2[0A 2] 1, E2AMlA WitA, fAARE 2018, pp.271-279
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S A3 WelrAy St 45, 715S A8 & Sk vRIZHA]
low In and Slow Out ox] Afo]AlS WSTAY F&l5
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= Zlolc}t, 19 2-49] ‘Slow In and Slow Out’, ‘Timing ] “12je} 17
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[3& 2-4] Timing and Spacing in Animation'0)

Y=sinX

Y=cdsX

[O% 2-5] Y = sinXa} Y =cosX2| J2jmi1)

10) TED-Ed. “Animation basics: The art of timing and spacing” January 29, 2014. video. 4:10.
https://Amwwv.youtube.com/watch?v=KRVhtMxQWRs

11) “SINE AND COSINE GRAPHS”, fizzics.org, accessed November 25, 2021,
https://mwww . fizzics.org/sine-and-cosine-graphs/
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3) VIt e
a9 2-50 Bz =Y = sinX, Y = cosX IHZ= 279 F715 7
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Wavelength
/\ /\ » Amplitude
\/ \/ \/ t
Time
Period

(O3 2-6] dZeo| 2= (Amplitude) 1t 57|(Period)12)

1

[O& 2-7] sin() x& = 2=

12) Beny Basumatary, “Sound Waves: Nauture, Speed, Reflection Of Sound, Intensity, Loudness,
Reverberation, Superposition.” testbook, Jun 10, 2021,
https://testbook.com/learn/physics-sound-waves/
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Documentation Download npm by @michaelvillar

Dynamics.js
JavaScript library to create physics-based
animations

dynamics.spring ®

duration 1000

frequency 300
o

friction 200

anticipationSize

o

anticipationStrength 0.

dynamics.animate (document . querySelector (' . circle'), {
translateX: 350

type: dynamics.spring

Read the documentation

[OJ& 3-1] Dynamics.js 2{0|E2{2| A2t AIO|EC| 71

2) Anime.js16)

ofmolde] 4he TRS g WE AAIYE solnsfeloltt A HS
o= ofuiefolo] Zgw= Qo] wet BRI vk} ik WS Adishy
S Zeg Agslge W EARe 9198 HojEr $Sol Flue A
3 37 A8 e ool A gho] S5 Holzrh

16) https://animejs.com/
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An armay containing multiple targets.

CSS PROPERTIES

CSS TRANSFORMS

(3% 3-2] Anime.js 2{0|E2{2]| A2t AMOIEC| 1Y

3) GreenSock!7)

ofurlelde el AFSE &= S BHelEi]] 7IHEe] ApRATRE 2lojHeeo]
o 7 et ofiuulold stelBeE] & shtE 7leo] st Ease Wi

i
i3
5

M~
5
x)

= =
‘Fase Visualizer & A3t 229 &0 E4J0| wlet o]&-2 Aol 7|2
2 AL} =] £k T AR s)e] wlet £t Wskhs My

=
dolls sid edde 28 4 e I=5 HoEH:

17) https://greensock.com/docs/v3/Eases
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GreenSock Ease Visualizerﬁ_

ssap.to(graph, { duration: 2.5, ease:

COPY EASE

[d%! 3-3] GreenSock 2l0|ER{E|C| Ease Visualizer

4) Bounce.js'8)

AT HER HA CSS offHelid RHes= glelHejlolt) 259] o
A AZHEE Zlet ] 229 958 XMushH H8x Szlelo] 2=t
duration(Z|&; AIZD, width, height(Z21¢] HL]), Easing(&x Wl 7H 59
sHEE Algste] 24de 28T 4t Easing oHEnlE= 471219 7]
2 gle Alssle] 482 4+ A== et sEARE FoiX Easing™h AR 4
Uk= Aol okigitE. EXPORT CSS HES ol8sto] &2 A-8sh] $1%t

AAFTEE qotﬂ-_&l Ea 01\—4-

o
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ADD COMPONENT

Bounce.js

Bounce:js is a fool and JS library thal lets you creale
beauliful CSS3 powered animations

Giveita

B PLAYANIMATION i

[33 3-4] Bounce.js 2{0|E2{2| A2t AO|EQ| T4

5) animista!9)

CSS effvlolds far 1HdsHA 9k & Sl @ Al|Eolt Ao wiw=
=2 U2 A8k 840 wet dEe] glom, Sh9) viwe 2AYe] fe
2 o] ok #=2] duration(R&5 ARD), direction(H3}), select object(2
A4S Agd B4, ARRFtiming function) 59| mRREES Foll &4
d R AT 4= Ik ARREAtiming function)+= Easing, & &% H3} 3t
v A} oot £ A9 o5& Aokl olF A8ol=E k. HES
&l o 2Ad= ke T=5 BARY & Atk

19) https://animista.net/
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a [BASIEY enmeaNcEs EXTS TEXT  ATIENTION  BACKGROUND

@ @ ° sNAnow SHADOW-
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OPTIONS

card (hor-lip)

[d% 3-5] animista AO|ES|

ARIES] FEARI M 8ae A0l wAde A8 AlEdleld, ofivre]
Aofl 287t F=olrt. ojele]l A £ I, A 24 wiehilH, A8

ARl ol e

(£ 3-1] OHLHOKE Y2 A2 AIE 7+ 24

RS £ J#= 23 ul2tolg] Algo]M ac g M|
Dynamics. s O O O O O
Anime.js O O
GreenSock O @) @) @)
Bounce.js O ©)
animista @) O @)
FTH 74 849l AlgAoldr Tk Bl azolu], Yol 845
© ofuloliie] olahg B Sl FrkAoR T 4 ok

Ohe ZF ARIES] vl &7 7Ies AmEI. 2499 $a7t 849 &
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ANAEH o i a2 257 291
Dynamics.js HESh= &5 2o Mo LRt 25
Anime. s 22Y0| H8E= 240 O} &
GreenSock Ag5l= 40 Zfo| M| LRt 25
Bounce.js A8ote £ o] Mo w2t 25
animista 2220] A8El= 40| L2t 235t F 22I1Y {0 L2t 25

ohetos 7t Aolee] melele S Helslglt melleks ASRr
(Duration), 57|(Frequency), 7Fs H*H(\X/idth) sog gxolo] & IS

L

0|
—

2H 4 A T Basing Tlelolels 59 Aol S T4 He
% Sl Fsigic

il

(£ 3-3] OfLHO}d 2I2IF A2 AO|E TRRHIE 7|2 4

LES-I] oiatolg 1y
Dynamics.js A&7 K Duration), {ls==(Frequency), O (Friction) &
Anime.js Lregle
GreenSock IRHE e
souncejs  IPIORIS! S8(Type), IS @elwidih, Heigh, 4% 34
A& (Fasing), A&7 ZHDuration) &
animista of-aopd & =A|(Object _) A& 7K (Duration), &= =4
A8 (Timing function), W3f(Direction) &
et SA0le] SE BAS 2T 5 YA THHES A2e] B
& Z8slo] 2T & A= AP
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ol s ofsfistal ol &Y 4 Utk CCWAE &4 ddojdl
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4) g 3=

size = 150
Number = TWO_PI/1

Friquency = 1
for(let i = @; i = TWO_PI; i+= Number ){
x = center
e y = center + Size * sin(radians(i * Friquency ) + a)
ellipse(x += 1, y, 30)
Friquency a +=
i }

(O3 4-7] DRHE S2l0[CRL 28 FEo| e gt A

ny

5) A& Al

420 7RI BT S QEE B2) il A e B8
Alg ZAeksint. Aelge !

oA AFgokEA] 3
B¢ Wiio] el gol ITE SFYS) U 4 9eE HolF) Siste] 7]
Aol Bk Yt T ARE Ik

3

o O
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Al 47

F2ofolel I 4 ofE2|Aleld A

il oH B

Size = 150 size = 150
number = TWO_PI/1 Number = TWO_PI/1
for(let i = 0; i = TWO_PI; i+= Number ){ Speed = 0.001
X = center + Size * cos(radians(i)) Friquency = 1
y = center + Size x sin(radians(i)) for(let i = ©; i = TWO_PI; i+= Number ){
ellipse(x, y, 30) x = center
y = center + Size * sin(radians(i * Friquency ))
¥ ellipse(x += i, y, 30)
}
2| 17| Het OF 91| 5t
size = 150 size = 150
Number = TWO_PI/1 Number = TWO_PI/1
Speed = 0.001 Speed = 1.000
Friquency = 1 Friquency = 1
for(let i = 0; i = TWO_PI; i+= Number ){ for(let i = 0; i = TWO_PI; i+= Number ){
x = center x = center
y = center + Size x sin(radians(i * Friquency ) + a) y = center + Size * sin(radians( position * Friquency + i ))
ellipse(x += 1, y, 30) ellipse(x, y, 30)
a += Speed x += i + position
} position += Speed
}
48 912 it
Size = 150 Size = 150
Number = TWO_PI/1 Speed = 0.001
B Speed = 0.001 Friquency = 1
for(let i = @; i = TWO_PI; i+= Number ){ r = Size * sin(a * Friquency))
EI‘ X = center + Size * cos(radians(i) + a) ellipse(x, y, r)
y = center + Size  sin(radians(i) + a) a += Speed
ellipse(x, y, 30) i
a += speed
}
M 8} 4 st
friquency = 50 angle = frameCound(30)
for(let i = 0; 1 = 4005 1 += 3) { ffomes & G2
for(let j = 0; i = 300; i += 3) { YRRV,
g = 255 - ((sin(i/ Friquency )+1)x16@) ax = sin(angle) * force
b = 255 - ((sin(i/ Friquency )+1)+160) ay = cos(angle) x force
fil1(255, g, b) vx += ax
rect(i, j, 10, 10 YEeaay
} x += vx
} y += vy

ellipse(x, y, 20, 20)

(O3 4-9] Z bk 72| 712 2=
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2k IO

[# 4-2] Ol 71E|22E o2

Bl 7HE| 22

o
]
=
12

for(let | = 0; | { TWO_PI; | += 30|l Hi¥st= =A2 2H4(ZE)) {
x = 9z SHzEZ + PHRZL FT|(/2| 27]) * sin(radians(i))
y = QA SuztEZ + YREQ I7|(&e] A7]) * cos(radians(i))
i Estuat st 24 (x, y, 30, 30)

for(let | = 0; | { TWO_PI; | += T{of| HiGst= EA2] 2+

(#=) {

x = 22| 7Y
Y E y = Q& 2tEZ + 2ZEQ| 37| * sin(radians(i * 7| HAZY))
Bigstuxt st A (x, y, 30, 30)
}
for(let 1 = 0; | { TWO_PI; | += TH&o|l BiESH= S3lo] 7+ (ZE)) {
x = 22| A=Y
M y = Qx| 2EZH + 21EQ| F7| * sin(radians(i * 37| HAZ) + a)
F12|Het 5t nat sH 23l(x, y, 30, 30)
a += &gt
}
for(let | = 0; | { TWO_PI; | += Tl HiGst= 212 2+ (HE)) {
x = 9|z EZ
sy y = 92| 2t\Z} + 2Z0| 37| » sin(radians(a + i * 37| HEA)
oj |3} HiZ5t At She E3l(x, y, 30, 30)
x+=1+a
a+= &g
}
for(let 1 = 0; | { TWO_PI; | += TFofl HiE 239] ZHH(ZE)) {
x = 22| SHHEZ + 2UZL| 7| « sm(radlans(l) + a)
ke y = 92| SAztEE + XIE9| 37| * cos(radians(i) + a)
1At HHE5t DA SH= 24 (x, y, 30, 30)
a += &g}
}
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x = 92| 2@
y = 9l 2E
37|s3t r= Zo| 37| x sin(ZEY + 37| B 2D

37|Hst 2AH(x, y, 1, 1)

- A
a += &5

for(let x = 0; x { 400; x += 3) {
for(let y = 0; y  400; y += 3) {
r =255
A g = MY7I2% - ((sin(x/57
b = Md7|22 - ((sin(y/&7
fill(r, g, b)
rect(x, y, 10, 10)

3t 20)+1)*100)
3t 20)+1)*100)

rE rE

ax = sin(37Iske ZEah) « (el g2 MFsich
ay = cos(37tst= Z=3) * &
VX += ax
HaHASt vy += ay
X += vXx
y *= vy

22lol= 24(x, y, 30, 30)
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1) ARl 1 : Shape bend21)
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21) https://openprocessing.org/sketch/166967
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Al 4%

FzfolelE 39  ofE=Aleld Ad
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float bendAmount = 60; float bendAmount = 60;
: void setup() {
vaid setupl) { ize(640, 640);
ize(640, 640); fill(e, 150, 255, 100);
fill(e, 150, 255, 100); noStroke();
ke(); }
}
void draw() {
1(255) ;
void draw() { 1235)
background(255); for(int i = 0; i < 360; i++) {
float x = width/2 + sin(radians(i)) * 150;
} float y = height/2 + cos(radians(i)) % 150;

el (bendAmnunt 0, d, d);
M (bF)

}
}
3EHA|
float bendAmount = 60;
void setup() {
ize(640, 640);
1(0, 150, 255, 100);
ke();
}
void draw() {
be und (255) ;
for(int i = 8; 1 < 360; i++) {
float x = width/2 + sin(radians(i)) * 150;
float y = height/2 + cos(radians(i)) * 150;
float d = map(dist(mouseX, mouseY, x, y), =158, 150, -bendAmount/2+3, bendAmount/2);
x();
late(x, y);
float angle = atan2(mouseX-x, mouseY-y);
ate(radians(9@)-angle);
pse(-bendAmount, @, d, d);
popMatrix();
}
}
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22) https://openprocessing.org/sketch/108501
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float b = 0; float b = 0;
void s void setup() {
size(900, 400);

round(255) ;

background(255); : kZSS 153
£i11(255, 15); noSmosthils
noSmooth(); ) Y
}
void draw() {
void draw() { oStroke();
noStroke(); rect(@, @, width, height)
rect(@, 0, width, height)
} troke{@);
for(int x = @; x < width; x += 8) {
for(int y = @; y < height; y += 8) {
point( x, y);
}
}
2 3
3EHA|
float b = 9;

void setup() {
900, 400);

ackground(255) ;
fill(255, 15);

noSmooth();

rect(®, @, width, height)

stroke(0);

for(int x = 0; x < width; x += 8) {
for(int v = Q: v height: v _+= 8) {
float a = 4 * noise(x / 300.0, y / 300.0) * TWO_PI + b;
point( x + 100 % cos(a), y + 100 x sina(a));

b += 0.01;

e

(A% 4-18] A2 2 AL
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* Andrew Richardson, Date—driven Graphic Design: Creative Coding for Visual
Communicatio, 2017

o TR #=HE Nature of Code, SHH|te], 2015

o Al 2ok 9 1, Z2AVY wipd, FA2lg, 2018
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A2k E 283 AeolgH I9 4l ojE=Aeld A

FuEdd
EUI0IE
*  https://openprocessing.org/
»  https://processing.org/reference
*  https://processing.org/reference/sin_.html
e https://suhak.tistory.com/300
*  https://www.youtube.com/watch?v=KRVhtMxQWRs
e https://www.fizzics.org/sine—and—cosine—graphs/
*  https://testbook.com/learn/physcis—sound—waves/
*  https://dynamicsjs.com/
*  https!//animejs.cony/
*  https://greensock.com/docs/v3/Eases
¢ https://bouncejs.conv/
*  https://animista.net/

53

Collection @ chosun



- %_E_i_‘ -

A4S 283t A olg e
A oZTAINA

Developing a Creative Coding Web Application
Using a Trigonometry Function

tAfoldE2 GUI 7146k MLE%ME 5ol HFEE E8olar ek st
ATEIE ol AFEIE 8ol ofs R2U2 FE0] olofA gk
Fu-go] shtog Fajofo 1‘515 FJ9] 8% Frlekl %E} oA 4
&2 Eslol| 7|xslo] ApAe] FAYe B

o o] F Az dulEe 7 gol ARSEE daEE F —amom 121
U tizlelHollA] AUR|A] 4812 BiEeat 27o] SR Sl ARE2 ol
5l7] ofgrh tAleluEo] 4etd duelEe] EAS oldllska 44 Hat 4

= o] Easi.

olefet AL vl B Aol tiRtelur ofsfl] A= HZIEE
287 Gelolole 79 9 ofSeplold e B0 skt of2
ARs] Siste] citeluel ] 71 olsdt 9 oflellold T rmelzEy of
Zeplold ARIE BAsl] pEE Geleleleln mY 9 of
(COWNS] S 43} iy 740 Wik SAICk o1 Aol 4
2P5E BEL Y 4FS =55V Splel Aelololeln =Y

M A, ol 9 eI} ARV BT §38 ek
e GBS HIT 4 YT oS sk

A0E B =R LT Tefolelel 9 9 ofSepelae Az
2 JJLoR sul, oEacs IYAY, AP GUI Qo Ag SHoz
L 9 ojEelolde IS tiRlelu: HeAel GUI Slemol ol
Aolde] B SR LY g Folel AFSE 4 2390 gt

&4 o1

54

Collection @ chosun



	제 1장 서 론
	제 1절 연구배경 및 목적
	제 2절 연구내용 및 방법

	제 2장 크리에이티브 코딩에서 삼각함수의 이해
	제 1절 크리에이티브 코딩의 개념
	제 2절 크리에이티브 코딩에서 삼각함수에 대한 이해
	1. 크리에이티브 코딩에서 삼각함수의 개념
	2. 크리에이티브 코딩에서 삼각함수의 특성


	제 3장 삼각함수 활용 방법 제안을 위한 사례연구
	제 1절 활용 방법 제안 방식의 사례 연구
	제 2절 삼각함수 활용 패턴 도출을 위한 사례 연구

	제 4장 크리에이티브 코딩 웹 어플리케이션 개발
	제 1절 CCWA의 특징
	제 2절 CCWA의 화면 구성
	제 3절 메뉴의 구성
	제 4절 CCWA 적용 작품구현 사례

	제 5장 결 론
	제 1절 연구의 발견점
	제 2절 향후 연구 과제

	참고문헌
	국문초록


<startpage>13
제 1장 서 론 1
 제 1절 연구배경 및 목적 2
 제 2절 연구내용 및 방법 3
제 2장 크리에이티브 코딩에서 삼각함수의 이해 5
 제 1절 크리에이티브 코딩의 개념 6
 제 2절 크리에이티브 코딩에서 삼각함수에 대한 이해 8
  1. 크리에이티브 코딩에서 삼각함수의 개념 8
  2. 크리에이티브 코딩에서 삼각함수의 특성 9
제 3장 삼각함수 활용 방법 제안을 위한 사례연구 14
 제 1절 활용 방법 제안 방식의 사례 연구 15
 제 2절 삼각함수 활용 패턴 도출을 위한 사례 연구 22
제 4장 크리에이티브 코딩 웹 어플리케이션 개발 29
 제 1절 CCWA의 특징 30
 제 2절 CCWA의 화면 구성 32
 제 3절 메뉴의 구성 38
 제 4절 CCWA 적용 작품구현 사례 43
제 5장 결 론 48
 제 1절 연구의 발견점 49
 제 2절 향후 연구 과제 50
참고문헌 51
국문초록 54
</body>

