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J8(catX, catY), X (dogX, dogY), & (monkeyX, monkeyY),
2% (elephantX, elephantY), R&(bearX, bearY)

- ENENOEYOEE

drawCat(), drawDog(), drawMonkey(), drawElephant(), drawBear();

- ENENDEMDRE

moveCat(), moveDog(), moveMonkey(), moveElephant(), moveBear();

- ENETNDE Y OEER

sleepCat(), sleepDog(), sleepMonkey(), sleepElephant(), sleepBear();
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ball_original

W lint miyashita_posX; Py
int miyashita_posY;
int miyashita_speedX;

i
i
int miyashita_speedY; .
int komatsu_posX; .
http://nkmr.io/lecture/
i it komatsu_speedX;
B int komatsu_speedy; ~
B int fukuchi_posX; \ b
int fukuchi_posY;
i
i

int fukuchi_speedX;
int fukuchi_speedY;

L coumo ¢ ball_original.pde

size( 400, 300 );

+ miyashita_posX = (int)random( @, width ); S Y [ =

T miyashita_posY = (int)random( @, height ); ~ —

B mivashita_speedX = (int)random( 1, 5 ); / )
= 57

r },

B miyashita_speedY (int)random( 1, 'R

28 komatsu_posX = tyrandom( @, width );
= bH

(ir
#4 komatsu_posY = (int)random( @, height
3 komatsu_speedX = (int)random( 1, 5 );
#  komatsu_speedY = (int)random( 1, 5 );

tyrandom( @, width };
tyrandom( @, height
(int)random( 1, 5

(int)random( 1, 5

a4 fukuchi_posX = (ir

&d fukuchi_posY = (ir

& fukuchi_speedX =
fukuchi_speedY =

M riti( 255, 0, 0 );
M oid draw() {
5 background( 255 );
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e cat.x, cat.y, dog.x, dog.y, monkey.x, monkey.y, ...
c RETHEHICANELTESD
- HEEX 7 ILIZL0
e cat.draw(), dog.draw(), monkey.draw(), elephant.draw(), ...
- BELTILICLIL
e cat.move(), dog.move(), monkey.move(), elephant.move(), ...

- BRRBEETLED

e cat.sleep(), dog.sleep(), monkey.sleep(), elephant.sleep(), ...
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void draw(){

int [] posX = new int[50]; background( 255 );
int [] posY = new int[50]; fill( 255, @, @ );
int [] speedX = new int[50]; int i=0;
int [] speedY = new int[50]; while( i<50 ){
posX[i] += speedX[i];
void setup(){ posY[i] += speedY[i];
size( 400, 300 ); if( posX[i] > width-15 ){
int 1=0; posX[i] = width-15;
while( i<50 ){ speedX[i] = -speedX[i];
posX[i] = (int)random(@,width); }
posY[i] = (int)random(@,height); if( posX[i] < 15 ){
speedX[i] = (int)random(1,5); posX[i] = 15;
speedY[i] = (int)random(1,5); speedX[i] = -speedX[i];
1++; }
3 if( posY[i] > height-15 ){

posY[i] = height-15;
speedY[i] = -speedY[il];

3
if( posY[i] < 15 ){

posY[i] = 15;

speedY[i] = -speedY[il];
3

ellipse( posX[il], posY[il], 30, 30 );
it++;
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class Ball {

}

class Human { class Animal {

} }
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class Human {
int lon, lat;
String name;
float bodyHeight;
int age;

void move();
void eat();

String say();
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Human Komatsu = new Human();

Human
95X
Human
D5 R

Human Fukuchi = new Human();

AV Vs

Human Miyashita = new Human();
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Human Komatsu = new Human();

ADRBZR
Fukuchi

Human Fukuchi = new Human();

VvV V

Human Miyashita = new Human();

v
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Human Komatsu = new Human();

ARV R
Komatsu
ADRRZIR
Fukuchi

Human Fukuchi = new Human();

Human Miyashita = new Human();
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Komatsu.move();

Fukuchi.eat();

Miyashita.move();

Miyashita.eat();
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sle - N int posX;

MELTHEHIIEMNTES int posY;
— ke int speedX;

— 77ZW—G%§&§E% int speedY;

—OS5REFESBEEIE new ! [E

- 95 ZAOEHEESBE (R
‘\\ > ~ a = hew a ;

'il\ JFTO&( ball.posX += ball.speedX;

ball.posY += ball.speedY;
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DR EHA =new VS5R4A();
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e speedY = -speedY; ®




int posX; void draw() {
int posY; background( 255 );
int speedX; posX += speedX;
int speedY; posY += speedY;
if ( posX > width-15 ) {
void setup() { posX = width-15;
size( 400, 300 ); speedX = -speedX;
posX = (int)random( @, width ); }
posY = (int)random( @, height ); if ( posX < 15 ) {
speedX = (int)random( 1,5 ); posX = 15;
speedY = (int)random( 1,5 ); speedX = -speedX;
fill( 255, 0, @ ); }

if ( posY > height-15 ) {
posY = height-15;
speedY = -speedY;

3
%‘i'f“@fﬂ?ﬁ'@ 1fpéS$OiY1;;15 &
jna aAéﬁtt : speedY = -speedY;

ellipse( posX, posY, 30, 30
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class Ball {
int posX;
int posY;

int speedX;
int speedY;

BREILTHD

ball;
= new Ball();
.posSX = 200;

.posY = 150;
. SpeedX :
. speedY

ellipse( ball.posX, ball.posY, 30, 30 );

EDBallZ3
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void draw() {
background( 255 );
ball.posX += ball.speedX;
ball.posY += ball.speedY;
if ( ball.posX > width-15 ) {

class Ball {

int posX; .
' : ball.posX = width-15;
int posY; ball e o1l .
int speedX; all.speedA = -ball.speeax;
int speedY; ?

Y if ( ball.posX < 15 ) {

ball.posX = 15;
Ball ball; ball.speedX = -ball.speedX;

3
if ( ball.posY > height-15 ) {

ball.posY = height-15;
ball.speedY = -ball.speedY;

void setup() {
size( 400, 300 );
ball = new Ball();
ball.posX = (int)random( @, width ); }
ball.posY = (int)random( @, height ); if ( ball.posy <15 ) {
ball.speedX = (int)random( 1 ,5 ); ball.posY = 15;
ball.speedY = (int)random( 1, 5 ); ball.speedY = -ball.speedY;

fill( 255, @, 0 ); }
ellipse( ball.posX, ball.posY, 30, 30 );
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Ball{

posX;

posY;

speedX;

speedY;
3

Ball miyashita;
Ball komatsu;
Ball fukuchi;

void setup() {
size( 400, 300 );

miyashita = new Ball();
komatsu = new Ball();
fukuchi = new Ball();

}



class Ball{

int posX; void draw() {
int posY; background(255);
int speedX; miyashita.posX = miyashita.posX + miyashita.speedX;
int speedY; miyashita.posY = miyashita.posY + miyashita.speedY;
} komatsu.posX = komatsu.posX + komatsu.speedX;
komatsu.posY = komatsu.posY + komatsu.speedY;
Ball miyashita; fukuchi.posX = fukuchi.posX + fukuchi.speedX;

Ball komatsu;

fukuchi.posY

Ball fukuchi;

void setup()
size( 400
fill( 255,
miyashita
komatsu =
fukuchi
miyashita.
miyashita.
miyashita.
miyashita.

komatsu.posX = (1nt)random(width), ¥
komatsu.posY

komatsu. sp
komatsu.s
fukuchi.p
fukuchi.p
fukuchi.s
fukuchi.sp

e

if ( miyashita.posX > width-15 ) {
{ miyashita.posX = width - 15;

FOT={EITIEH>TLVEL !
ELVODELARZEITEHOTINS !
HSAEBEEFCRA ! 1!

(int)random(height);

—QE&L'CL#EO'CL\&L\T—&)
mE TR

fukuchi.posY + fukuchi.speedY;
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miyashita.move();
komatsu.move();
fukuchi.move();
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void move() Z1ES LB o

- BBAAVUREEM S peest,
int pocy. speedVZF]
—_ 1J %iﬁi int speedX; FALYZESR

int speedY; LE=YTES

L | o > void move(){
- ﬁﬂﬁ'h*é&ﬁshﬁé this.posX += this.speedX;
this.posY += this.speedY;

if (this.posX > width-15 ) {
this.posX = width - 15;

¢ 'f - 7\9/ AAYwY F_C ifzh:j::'i ; ;Zh:-weedx;
'io?xmgﬁéjﬁ this.posX = 15;

this.speedX = -this.speedX;
}

. . if( this.posY > height-15){

Ballﬂ*-lmlyashlta this.posY = height - 15;

la this.speedY = -this.speedY;
p

osX, posY speedX speed b

if( this.posY - 15 < 0 ){
_______________ this.posY = 15;
n1ove() ’ ’ this.speedY = -this.speedY;

posXXeposY (L 5I#
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Ball& miyashita
3.
1
W posX, posY, speedX, speed @ komatsu
P o ——— 1
move() A/ _bosX, posY, speedf
| posX +=speedX;

posXXeposY (L 5I#

class Ball{
int posX;
int posY;
int speedX;
int speedY;

void move(){
posX += speedX;
posY += speedY;

if ( posX > width-15 ) {
posX = width - 15;

speedX
3
if( posX
posX =
speedX
3
if( posY
posY =
speedY
3
if( posY
posY =
speedY

<

BRI R FRe & RO F AR

this. (X & IR AT BE

-speedX;

15 ){

15;

> height-15){
height - 15;

- 15 <0 ){

-speedX;

-speedY;

15;

-speedY;

)

5
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Ball miyashita;
Ball komatsu; void draw() {

Ball fukuchi; background(255);
miyashita.move();
void setup() { komatsu.move() ;
size( 400, 300 ); fukuchi.move();
fill( 255, @, 0 );
ellipse( miyashita.posX, miyashita.posY, 30, 30 );
miyashita = new Ball(); ellipse( komatsu.posX, komatsu.posY, 30, 30 );:

komatsu = new Ball(); ellipse( fukuchi.posX, fukuchi.posY, 30, 30 );
fukuchi = new Ball();

miyashita.posX = (int)random(width);
miyashita.posY = (int)random(height);
miyashita.speedX = (int)random(5);
miyashita.speedY = (int)random(5);
komatsu.posX = (int)random(width);

komatsu.posY = (int)random(height); draw() b‘sb\tu

komatsu.speedX = (int)random(5);

komatsu.speedY = (int)random(5); ﬁ(tjf: !
fukuchi.posX = (int)random(width);

fukuchi.posY = (int)random(height);

fukuchi.speedX = (int)random(5);

fukuchi.speedY = (int)random(5);
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File Edit Sketch Tools Help
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Ball mivashita,
Ball komatsu: Rename
Ball fukuchi . Delete
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miy4
kamg
Fuile

Cancel
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class Ball{
int posX;
int posY;
int speedX;
int speedY;

void init(){

posX = (int)random(width);
posY = (int)random(height);
speedX = (int)random(1,5);
speedY = (int)random(1,5);

void move(){
posX += speedX;
posY += speedY;
if ( posX > width-15 ) {
posX = width-15;
speedX = -speedX;

3
if( posX < 15 ){
posX = 15;
speedX = -speedX;
3

if( posY > height-15){
posY = height-15;
speedY = -speedY;

3

if( posY - 15 < 0 ){

posY = 15;

speedY = -speedY;
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Ball miyashita;

Ball komatsu; void draw() {
Ball fukuchi; background(255);

void setup() { miyashita.move();
size( 400, 300 ); komatsu.move();
fill( 255, @, 0 ); fukuchi.move();
miyashita = new Ball(); ellipse( miyashita.posX, miyashita.posY, 30, 30 );
komatsu = new Ball(); ellipse( komatsu.posX, komatsu.posY, 30, 30 );
fukuchi = new Ball(); ellipse( fukuchi.posX, fukuchi.posY, 30, 30 );
miyashita.init();
komatsu.init();
fukuchi.init();

setup() ©HEY KIFEDTOTSLERRLT

BHhLTHELS !
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class Ball{
int posX;
int posY;
int speedX;

int speedY;
Ball(){

}

PHREE
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class Ball{

void move(){

%nt posX; posX += speedX;
int posY; posY += speedY;
int speedX; if ( posX > width-15 ) {
int speedY; posX = width-15;
Ball(){ speedX = -speedX;
init(); }
) if( posX < 15 ){
. posX = 15;
void init(){ speedX = -speedX;
posX = (int)random(width); 1

posY = (int)random(height);
speedX = (int)random(1,5);
speedY = (int)random(1,5);

if( posY > height-15){
posY = height-15;
speedY = -speedY;

)
if( posY - 15 < 0 ){
posY = 15;
speedY = -speedY;
)

)
)
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Ball miyashita; void draw() {
Ball komatsu; background(255);
Ball fukuchi;
miyashita.move();
void setup() { komatsu.move();
size( 400, 300 ); fukuchi.move();
fill( 255, 0, 0 );
ellipse( miyashita.posX, miyashita.posY, 30, 30 );
miyashita = new Ball(); ellipse( komatsu.posX, komatsu.posY, 30, 30 );

komatsu = new Ball(); ellipse( fukuchi.posX, fukuchi.posY, 30, 30 );
fukuchi = new Ball();

setup() HAEIZ
y TREA Sy

RIFEDTOTSLERBLT
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— ellipse( miyashita.posX, miyashita.posY, 30, 30 );
— ellipse( komatsu.posX, komatsu.posY, 30, 30 );
— ellipse( fukuchi.posX, fukuchi.posY, 30, 30 );

void draw() {
background(255) ;
miyashita.move();
komatsu.move();
fukuchi.move();

class Ball{
int posX;
int posY;
int speedX;
int speedY;

void display(){
ellipse( posX, posY, 30, 30 );

miyashita.display();
komatsu.display();

) fukuchi.display();

T4 3755~ <[S RIFEDTOTSLERRLT
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void setup() {
size( 400, 300 );
fill( 255, 0, 0 );
for( int 1=0; i<50; i++ ){
balls[i] = new Ball();
}
3

void draw(){
background( 255 );
for( int i=0; i<50; i++ ){
balls[i].move();
balls[i].display();
3
}

Ball [] balls = new Ball [50];

£ [ B2514 = new & [EXZ;
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Ball [] balls = new Ball [50];

void setup() {
size( 400, 300 );
fill( 255, @, @ );
for( int 1=0; i<balls.length; i++ ){

balls[i] = new Ball(): oo S %”. |

- ® ": .“ °

void draw(){ : .
background( 255 ); |

for( int 1=0; i<balls.length; i++ ){
balls[i].move();
balls[i].display();
3
3
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Ball [] balls = new Ball [300];

void setup() {
size( 400, 300 );
fill( 255, @, 0 ); i sketch_140727a
for( int i=0; i<balls.length; i++ ){
balls[i] = new Ball();

)
) [Eﬂﬁﬁ%kmm]

TRINDRIETME

void draw(){
background( 255 );
for( int i=0; i<balls.length; i++ ){
balls[i].move();
balls[i].display();
3
3
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—new DEFIZ, ESFUHTHDEL
e Ball() [Z Ball b = new Ball();
e Ball(int x, int y) [ Ball b = new Ball( 500, 100 );
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‘ BallZ?Z5RAZF|AL T. CrossZ72RZ{EAD ! ‘

—BallZ2R &, Cross72 AN EWNE., RSN
MO M x |WNEF=ZTF ! !

— CrossZ?2AMATZERL. BallZT5RZ0EN !

— BallZCross|ZE T A5 !

—RIREITZZERBLIZL\D T, displayD P BZERE
45!

— AL DT NOTSLT Cross ZfE-TLNSS !
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o XFHZEKIVFR:String V25X
e BBRZI"OVTR:Plmage 27X
HERE




PImage / EIfR & 5
o EREHRMPIVREET DX
— .width 42 .height TE{Z D HitHED Y1 X F
— .resize() CEBR Y4 X & X E A&
— .save() CE{ERZRFEAIGE
— filter() THIE24ILIATMITHIEMTTEE

PImage img;
size( 400, 400 );

Jx LB OREGEA T3y
THRESHOLD (0-1.0)

GRAY

OPAQUE

INVERT

img = loadImage( "B &R I 7 T ILR" );
img.filter( BLUR, 6 );
image( img, 0, 0 );

POSTERIZE (2-255)
BLUR (1A k. #F&)
ERODE
DILATE

http://www40.atwiki.jp/spellbound/pages/1800.html
http://processing.org/reference/Plmage_filter .html



28 382-1: boundAll2

e Ball V2R,

SL, X AEHE[E
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AHCrossZ?o2ARE

ADEEE BTriangle 75 R EERE L.
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Ef-CNZHALT, 51
ADANENEEISTAYSLEFZERE &L
E(XRRTRELLOEE &
EHLTLVELNEDAH>THEL
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D x¢E, 3

« £z, ATRETHNILOITETHRY, X EAITBE
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BRIR R FRe & PO FER

E T . T4 v 3
=Ra2-2: charaClass A7 7 (2 A2

e INFETIZELTERINIVIZIVZRIZETH]RAT
FHED !
e £z, TDOIUZRZFIHL, I3 23Z7E @A TEIH
T ELIITHE &L
e TEREDMEHRZT®EI-T O &
— AR RAERELTHROERE, XYARDREELSE
R,

e centerX, centerY, speedX, speedY

— BENBET DA REAAAYYE move (Bl EERYELRL)
e void move();

- RIRT DA REURAAY YR display (B1EERYELL)
 void display();




R Ea2-3: imageProc

e PImage 72 RZFEH->TEGRNEZLTALD

—EULEEFESAYO—RL, FOERIZHLT 24
ILREBNTTAHELELES !

- —&BEIZHYDFILEIR, RICTHRESHOLDTZ{E
{EL=3®, SSIZRIZBLURTIEANALEED, —F
7El INVERT'C* #xyliinbtto)’&i%TLJ:o
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f8i8: random555 k77 [
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e A2 K™H800x800IZS55{E DM ZEENHAL L
FEEDIHmTHIIRDTAY S LZERE &
e I=12L, T TN DAITMEAELL TS
FLICERTETAIIIEEL
lER] BIEREFOAARIVAEHZEBINT S

—int red;

—int green;
—int blue;




Feh
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. ATSTHIMERDESHYERATL
- AR R4
e Human komatsu = new Human();
— ARV R
e komatsu
— A REI AT
e komatsu.speed
— A RAAX) IR
e komatsu.move()
-V ARZ94
e Human(){ #)H{LALIE }
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