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', Processing CEIGZ RS

cs 2 ILESIERS
X > P > p = x + vy * width
0O 1 2 3 4
O/ 1,2 3|4 |56 |7 89| ||| 24
y o/ 01234 I
slel7lals] . EREHIDT — 5 I
<
21011/ 12|13] 14 (%‘
e
3151617718119 S5 A% v DIEF TEREESR - BIF
4 1 20| 21|22| 23| 24 l
| for (int y = 0; y < height; y++) {
) width g for (int x = 0; x < width; x++) ({
int p = x + y * width;
B DECE pixels[p] = ...

0000 takagi@uec.ac.jp WO



oboodouooiliogz025000000dod7ztd20250 50 230 0 U U 14:400

', Processing ClHE{&RZiRD

createImage () BERT—IZEHT S

SN A S T T T

PImage img createImage (66, 66, RGB);

66x66DRGBERT — % Z X
for (int i = 0; i < img.pixels.length; i++) {
img.pixels[i] = color(0, 90, 102); . EREFIOY 1 X
} RGBfE(0, 90, 102) D& TE D&
img.updatePixels();
image(img, 17, 17);

PImage img createImage (66, 66, ARGB); 66x66MD7IL7 7F v X =RGBEIRT —4 %= £
for (int i = 0; i < img.pixels.length; i++) {

img.pixels[1i] = color(0, 90, 102, (i%img.width)*2);
} B DEEEIEI & > CEREEZ(L S €3
img.updatePixels();
image(img, 17, 17);
image(img, 34, 34); [ U2 DEREREERTRIRT 5
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'> Processing CEIRZRS

loadPixels () RAEXRTINTWDIERT %
fc3l pixels[] [CFEHIAD

int halfImage = width*height/2;
PImage myImage = loadImage (' apples.jpg’);
image (myImage, 0, 0);

loadPixels();
for (int i = 0; 1 < halfImage; i++) {
pixels[i+halfImage] = pixels|[i];

}
updatePixels ();
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sketch xxxxxxx

W data
= mono
LENNA . bmp
W color
filter.pde
BIfR BB AV bh YUY E TN (CSV. XMLERGREDT—F) RETATZALT
fERTBNET —F I ERT Y FDA>TWS 7 AT RWDdata” # LT ICI&NT 2 WS IL—)L
LD TWa,

F I FERBEOT—IIEEITDIHESIE. data7Z A TRHICESICH T 74T EZERLTH
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IREERT — Y X—XSIDBA

Standard Image Data-BAse

Color Image

Monochrome Image

D256 EADE/7OT7—% (£D2) . 5121

2021FE5B7HRR THIZ

http://www.ess.ic.kanagawa-it.ac.jp/app images j.html

x=

RNURL

FADE/7OT7 =%, 10241EA5DE/ 7AT—9hH 5,



http://www.ess.ic.kanagawa-it.ac.jp/app_images_j.html
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) ProcessingTE|{&7 7 1 IL &5 HAD

PImage 1img; HRT — 45 ER/NT 29 S ADTF—9 %55

I

void setup() {
size (256, 256);
img = loadImage( 'mono/LENNA.bmp");

} BERT—5% 7 71ILHSEHAD

void draw() {

background (0) ;
image(img, 0, 0); imglC S N TV B E/REERR
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'> Processing CEGZRS

loadImage TlERY FT7—7 LDOERZFHH AL IEEHTES

® sketc... P Image web Img 7

void setup() {

String url = "http://www.takagi.inf.uec.ac.jp/mmip/image/mmipLOGO.png";
webImg = loadImage(url, "png');

} Btk —% OURL (XFFIR)
BIRT —5 OB EHREHEE

void draw() {
background (255);
image (webImg, 0, 0);
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pixels|[]
FERDOEY LIVEZREFI S5

width
HRDEIE (B 2/LE)

height|[]
BROES (E7 /L)

PImagey 7 A

Z14—I)L Ik fields XYy R~ methods

loadPixels ()
ol pixels[] ICEERT —F ZHmHAAD

SurIAH, TR, EERK

loadImage ()
BIRT — % ZFHAD

image ()
RN ICERERNT D

createImage ()

B{RT—5 Z4T 5

updatePixels ()
Al pixels[]ictgMcnTWBSET I

TWTRRERZEFH I S

5%

save ()

RNBERT — 5 ZBRT 7 1 ILICIRTFT %
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'> Processing CEH{RZIND

(B {5RAULIE D B AN HI 4 H

PImage source; TLEIER

PImage destination; ST |E R

void setup() { L ‘
size (256, 256); JCERD Y1 X
source = loadImage('"source.bmp"); TOEERZ 7 7 A IL DS EFHMAD

destination = createlImage(source.width, source.height, RGB);

image (source. 0. 0); —mbios o= . TCEHR E B U XORGBEG T — 4 % 4R
source.loadPix%ls();

. THEMRDEIREZ LY pixel[ ] ICEHAAD

for(int y = 0; y < source.height; y+++) {
for(int x = 0; x < source.width; x+) { TAY AF vV DIRICIE
int p = x + y * source.width;
//
// BEMOLEICEU TUELEKRORGBE (r, g, b) %HHE
//
‘destination.pixels[p] = color(r, g, b); AT EERZ ABERBEROEREICRTE
}
}
image (destination, 0, 0); SLIE1R D BIR{E Z 3R
save("data/destination.bmp"); RSN TWBEREZ T 71 ILICRE

- void draw() { draw()EZE
& i /V\/]O
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HBIROBBASSDZETE  rurIuzs @@a—KE

BREICLST—RIC—EEZMRE (BF) 9555

a(x,vy) HH5< 9%
b(x,y)=a(x,y)+BIAS;
if (b(x,y) > 255) { 255 BA IcEtEERIE

b(x,y) = 255; —#E255(,
}
= o 2, ) 255_;BIAS
b(x,y)=a(x,y)-BIAS; ~
if (b(x,y) < 0) {
b(x,y) bix v = 0 _
(x,Y) ; >
} J
N =1 =5 y4 -Q
OEE/%@E E%m%‘i—
20I,
O H
0 255

a(x,y)
BI.AS
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H{RDEAS S DEE

BREICEST—RIC—EEZNE (RE) 935155

for(int y = 0; y < src.height; y++) {
for(int x = 0; x < src.width; x++) {
int p = x +y * src.width;
int r = int(red(src.pixels[p])+BIAS)<=255 ? int(red(src.pixels[p])+BIAS) : 255;
int g = int(green(src.pixels[p])+BIAS)<=255 ? int(green(src.pixels[p])+BIAS) : 255;
int b = int(blue(src.pixels[p])+BIAS)<=255 ? int(blue(src.pixels[p])+BIAS) : 255;
destination.pixels[p] = color(r, g, b);
}
}

testD I ED true’s 5 [Xexpression] %z, falseZi 5 (Lexpression2DEHIEZ(EE T 5,

test ? expressionl : expression2
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H{RDEAS S DEE

BREICEST—RIC—EEZMNE (BF) 93555

for(int y = 0; y < src.height; y++) {

for(int x = 0; x < src.width; x++) {

int p X + y * src.width;

int r = int(constrain(red(source.pixels[p])tbias, 0, 255));
int g = int(constrain(green(source.pixels[p])+bias, 0, 255));
int b = int(constrain(blue(source.pixels[p])+bias, 0, 255));

destination.pixels[p] = color(r, g, b);

® (  changeBrghtnessinteractive '

constrain(amt, low, high)

amt DEHIR/IME low EHEKfE high Z@ZGEWK S ITHIER,
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HRODEEEA NI Z LDIER
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ZILIVXL (HFHUI— K E)

for (k=0; k<=255; k++) {
hist(k) = 0;
}
for (x=0; x<=255; x++) {
for (y=0; y<=255; y++) {
bin = a(i,j)+1;
hg(bin)=hg(bin)+1;
end
end

plot (hg);
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f_ fmin

]:nax_ min

g= X235

A Pixels (Frequency)

________________________________

» Gray Level Gray Level

0 fmin fmax 235 WVIO
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fmax=0;
fmin=255;
for i=0:255
for J=0:255
if fmax < a(i, )
fmax = a(i,j);
end
if fmin > a(i, )
fmin = a(i,Jj);
end
end
end
for 1=0:255
for J=0:255
f=single(a(i,j));
g=single (255.0* (f-single (fmin) )/ (single (fmax) -single (fmin))) ;
b(i,j)=round(qg);
end

end //L/L/F:>
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HFRIC & 5 P Z 18

WAV L (BEO—KRER)

for 1=0:255
for J=0:255
f=single(a(i,j));
g=single ( (- (£-128) * (£-128)/
64.0+255.0)-1.0) ;
b(i,j)=round(qg) ;
end

end
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DiRRE IR

BEIEROIE (1) BIRC
SHOER

. BRIFTRAYRAF vy (ELRER. B TT=ER)
T

2. HZEC & DULIE

[—

. PERZEE. BifikE. AA&ER. [O]ER

2. BEFAMHIE - ER NI T A 2ME{LAE, THHER. r fL

3. &N T —

3. Processing ClE{RALIE

1. BEEHEKRT —5¥ N—XSIDBA
2. BIRT—Y=ZBIRT 71ILDSHEAAA. E7ILEEIZIRD

BSRILEDH DY TR, B, B3

PImage, loadImage, createlmage, image, save,

loadPixels, pixels[], .width, .height, updatePixels,

constrain, etcC. /‘/\/]O
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[FIRE1] XU T U v I ENBIcTIC

int num 10;

void setup() {
size(500,300);

oboodouooiliogz025000000dod7ztd20250 50 230 0 U U 14:400

D2 REAVAY >R (class, instance)

background (255);

smooth () ;

strokeWeight (1) ;

£ill (150, 50);
drawCircles();

void draw() {

}

void mouseReleased() {

drawCircles();

TV LRBRAEBICEROMZ# <

void drawCircles () {
for (int 1=0; i< num; i++) {

float x random(width);

float y = random(height);

float radius = random(100) + 10;
noStroke();

ellipse(x, y, radius*2, radius*2);
stroke (0, 150);

ellipse(x, y, 10, 10);

7 bhERT7O7 7=

} = .
CEEAVE K t:?bhﬁaxﬁu%'ﬁﬁﬁ?ﬁiﬁwg BHER
VIRIT47 « P—bh— Processmgh.d:%%ﬂ%ﬁ*f K. 2014%F, BNN [C&5
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DS2REA VAT VA (class, instance)

[(FE2] BRBEZOBUZ DT IEULIcAA T 2 b= /ERk

class Circle
float x, y;
float radiu

float alph;
Circle () {
radius =

linecol =
fillcol =

color linecol, fillcol;

x = random(width); 252 %R U EIc BTSN B
y = random(height);

alph = random(255);

{
ATV hOBY

S

ATV MNDODOAVANT IS

random(100) + 10;
color (random(255), random(255), random(255));
color (random(255), random(255), random(255));

ATV NDBEBETILT 7B

Circle?Z7 SR

0000 takagi@uec.ac.jp
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ProcessingTA 7Yz 7 M EmM7A9 53229

DI2RAREA VAT VA (class, instance)

void drawCircles() {
for (int i1=0; i< num; i++) {
Circle thisCirc = new Circle();

}

-new Z{FE>TIVANTZ VY ZHOHR UL, FEOATI I (VAT
A) Z num BERKT S,

ATV N EERUEEIFT, #HVWTIEWERWT EIER,

e ¥y b - E7YVVE, ARHBRLERE, dENER., Vx5 717 + 7—b—Processinglc & 3EEXH1T K . 20144, BNN &5
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ProcessingTA 7Yz 7 M EmM7A9 53229

DI2RAREA VAT VA (class, instance)

AN BESZBEHICKRTIT DCHD XY v K&EMN

class Circle {

Circle () {

}

void drawMe () {
noStroke(); DRI DR LY
fill(fillcol, alph); BODORLEEBHEEIETE
ellipse(x, y, radius*2, radius*2); O % 4 <
stroke(linecol, 150); OO E RTINS HEEER<
noFill();
ellipse(x, y, 10, 10);

CircleVZ JAM drawMe () XY v R

oYYk -EFPYIVE. AGRHBARINEE, FZNER. x5 T717 - 7—bFh—Processinglc &K3EEHTI K . 20145F, BNN [£&3

%S
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drawMe () XV v RZMHOH T K SicdrawCirclesBEEz(E1E
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ProcessingTA 77 MERIZTAT SV

PD2AEA VARSI VR (class, instance)

void drawCircles() {

for (int i=0; i< num; i++){

thisCirc.drawMe();

Circle thisCirc = new Circle();

Circle? 2 Az FHWT

A7) —=VIcHZEL I ENTERL @

SROLAES(E, FRENBIER., Y RXTFT147 - P—b—Processinglic & 3EEHAI K . 20144, BNN (€& 3

%S
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ProcessingTA 7Yz M em7095=2>9

DS2REA VAT VA (class, instance)

[FIRE3] BIZDHEA TPV MMERDE:

V INTOAZULER->THEL IcOHDEINZIERT D

vV TNZENOHIC X, y ARDEE =252 %

vV ZNEFNOHIC, draw L= TT7 L —AZEICHEEINS
updateMe XV v KZ5Z23%

e ¥k -EFPYVIVE., ARHRINERE, ZENER. Vx5 T717 + 7—bh—Processinglc &K3EEHT K . 20145F, BNN £&D
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ProcessingTA 7Yz M em7095=2>9

DI2RAREA VAT VA (class, instance)

[FIRE3] BIZDHEA TPV MMERDE:

int num 10;
Circle[] _circleArr = {}; JDBCH = EER

void setup()...
void draw()...
void mouseReleased()...
void drawCircles() {
for (int i=0; i< num; i++) ({

Circle thisCirc = new Circle();

thisCirc.drawMe () ;

_circleArr = (Circle[])append(_circleArr, thisCirc);

} ATV hzEIICINZS

INRNTOHZLE>THL IeHDEIZIERRT S

eTY R ETYVE,. ARERLEE, BEANER. Y3577 « P— h—Processinglc & 3EBH A K . 20144, BNN £&3 /MAO
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DS2REA VAT VA (class, instance)

BEDHDATI U MERIDE

clas

fl

s Circle {

float x, vy;

float radius;

color linecol, fillcol;
float alph;

oat xmove, ymove; ETCDTL—LTRATYVTZEDH S

Circle () {

x = random(width);

y = random(height);

radius = random(100) + 10;

linecol = color(random(255), random(255), random(255));
fillcol = color(random(255), random(255), random(255));
alph = random(255);

Xxmove random(10) - 5; B . 5
ymove = random(10) - 5; TVILIRRT YT
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void updateMe() {

+= .
T e TL—LT eI

y += ymove;

if (x > (width+radius)) { x = 0 - radius; }

if (x < (0O-radius)) { x = width+radius; } A7 =20
’ BHM S HAR LY

if (y > (height+radius)) { v = 0 - radius; } FScF 3

if (y < (0-radius)) { y = height+radius; }

drawMe () ; HE <

FhEhOHIC, drawl—7T7L—LCEICHEIEEN S
updateMe XAV Y N 52 %

0000 takagi@uec.ac.jp

©c ¥y bk -EPYIVE, ARHARILEE,
WHENBIER, YV RTFT147 - P—bh—
Processinglc &k %EikH1 K~ . 2014
F£. BNN [c&3




O— A L5 H5

[FlB4] EZ=HE

oboodouooiliogz025000000dod7ztd20250 50 230 0 U U 14:400

void updateMe() {

boolean touching = false;
for (int 1=0; i< circleArr.length; i++) {
Circle otherCirc = _circleArr[i];
if (otherCirc != this) {
float dis = dist(x, y, otherCirc.x, otherCirc.y);
if ((dis - radius - otherCirc.radius) < 0) {
touching = true;

break;
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[fB4] EZ=HE

void updateMe () {

if (touching) {
if (alph > 0) { alph--; }
} else {
if (alph < 255) { alph += 2; }
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