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14.2 GLSLIC K 52DmE DBl

ShaderCircle.pde

PShader sh; // > x—4 AT Uk

void setup() {
size(600, 600, P2D);
/] 72T XS 1—R 25 IAHBRNL
sh = loadShader("circle.glsl");
/] > T—R I floatBZ = E S
sh.set("radius", 20.0);

}

void draw() {
/] T—RIC2DRINIILDIEZET
sh.set("center", (float)mouseX,
(float)(height - mouseY));
/| T—RZBMLTEEI )L ZzHEE
shader(sh);
rect(0, 0, width, height); // £E7tJL

}

circle.glsl

/] BEINTEEH (RO FER) ZZITES
uniform vec2 center; // 2DXXJK)L
uniform float radius; // 15— (float)

/| ERDEE (FIRBCEREBDORGBA)
const vec4 bg = vec4(1.0, 1.0, 1.0, 1.0);
const vec4 fg = vec4(0.2, 0.5, 0.2, 1.0);

/] EED IV TRIRIZEITIN B X1 B
void main() {
/] EDEZ LD 5HRILETDEREZES
float d = length(gl_FragCoord.xy - center);

// ADANHREL ,EV L DEBZERE
if (d < radius) gl_FragColor = fg;
else gl_FragColor = bg;
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14.3 GLSLAFY
W

uniform B R/JTER TEX BT sin, cos, atan, pow, sqrt, abs,
. A= min, clamp, mix (&) AL
in BR/TEREDANTEH
\ dot(R#&), length, distance,
] = Z5 N . .
oLt B/ AR EDHTIEE AL normalize, reflect(RE&TAR) HE

NINLEZ-&

vec2, vec3, vec4

— e | n
s vec3 v = vec3(0.1,0.2,0.3); AT uniform, in 2%
BER4 xyzw F7zld rgba gl_Position.xyzw

\ 77 (RREIZR TDIEREAE)
ERDOBR V.X, V.Z, V.XY, V.rgb, v.a ¥ TED out TH

EE DB a*v, v¥v (B =RE T OHE)

TZIANNT—HDAKT]
1% -
_ AH gl_FragCoord.xy (EZ )L EEE)

— 28 mat2, mat3, mat4 uniform, in Z#

SEE DS a*mat, mat*mat, mat*vec 77 gl_FragColor.rgba(EZ /LD E) ,
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14.4 AH|AIBDZE R A

IARTORE (EREIFVKONT D)%
“[ERIC’GUPRDAIDI7 TEHET S
= MO RDOFHEFRIFEZ AL

- S~o

gI_FragCoord.xy ;[ 99‘5‘5(-._0'5'(#%: J
’ gI FragCoord.xy

d < radius center.xy

~._radius

[ 291561:075’@@

d >= radius
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ShaderRipple.pde

PShader ripple; // >x—RA T2 Tk

void setup() {
size(600, 600, P2D);
ripple = loadShader("ripple.glsl");
ripple.set("rmax", 300.0);

}

void draw() {

background(0, 0, 255);

ripple.set("time", millis() / 1000.0);

ripple.set("center”, (float)mouseX,
(float)(height - mouseY));

/] > T—RERALI-AZEE

shader(ripple);

ellipse(mouseX, mouseY, 600, 600);

/] MBS T —F =R

resetShader();

ripple.glsl

/] BINTEEBDOZITED

uniform float time;  // 28K (7))
uniform float rmax; // RARFE
uniform vec2 center; // FiN(XT XEEFE)

const float gap = 60.0; // B DRI
/] BEU L TR RICHETRITIN BAIE

void main() {
float d = length(gl_FragCoord.xy - center);
float ¢ = 0.0;
/! gapfERR TEDI> o (FFr) ZERML ,
/] SRTDI> T GER) hoDFEEZE5
for (float r = gap * fract(time); r < rmax;
r += gap) {
c+=2.0/abs(d-r); // BI)>ITHHEDEEE
}
gl_FragColor = vec4(0.0, 0.0, c, 1.0);
}
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146L1FvRT0>7 (13.658)

/* Processing &K TOJ 5 Ly */
PShader sh:;

void setup() {

size(600, 600, P2D);

sh = loadShader("raycast.glsl|");
}

void draw() {
sh.set("size", (float)width, (float)height);
sh.set("r", sin(frameCount / 10.0) + 1.0);
shader(sh);
rect(0, 0, width, height);

}

/* > T—HTOY 75 L raycast.glsl */
uniform vec?2 size;

uniform float r;

vec3 kd = vec3(0.7, 1.0, 0.7);

vec3 light = normalize(vec3(1, 1, -3));
vec3 center = vec3(0, 0, -10);

void main() {
gl_FragColor = vec4(0, 0, 0, 1);

}

float scrX = (gl_FragCoord.x * 2.0

- size.x) / size.x;

float scrY = (gl_FragCoord.y * 2.0

- size.y) / size.y;

float scrZ = -2.0;

vec3 ray = normalize(vec3(scrX, scrY, scrZ));
vec3 nearest = ray * dot(center, ray);

vec3 nc = nearest - center;

float d2 = r * r - dot(nc, nc);

if (d2 > 0) {

}

vec3 p = nearest - sqrt(d2) * ray;
vec3 n = normalize(p - center);
vec3 color = kd * dot(n, -light);
gl_FragColor = vec4(color, 1.0);
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14.7 GLSLEZ 1k

O

The Book of Shaders (—ZfHAEEER)
m https://thebookofshaders.com/?lan=jp

GLSL Editor
m http://ijp.wagld.org/js4kintro/editor/

Shadertoy
m https://www.shadertoy.com

[EEH ] P> TAHNIXERBE! WebGL & GLSL TIRHZ.UILHTD
Sr—4A0—FT4>Y
m https://qgiita.com/doxas/items/b8221e92a2bfdc6fc211

BEFEWNNCEDI-WADTHD T —H4—51 T aA—FT 1> A8
m https://qgiita.com/kanetal1992/items/21149¢c78159bd27e0860
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[BERST—4DIRE
O JERDEEZEZ R
n FE8[E~FIEDHEMNIEZRIR
= AJI:position (O—HJLEEIER)
H77:gl_Position (REEEEZR)
n BEOH
gl_Position = transform * position
o JERTOD/NTX—FHEH
n B10[E|OEDFTE (D—IB) R
= AJI: color, normal &
n B outEH —» B
0 RIEROTLBEZH
n BREZHITIEFZNIBRHDETE
= transform (&mBZ#1T5)
= normalMarrix GEIEZ#175)
= lightPosition (GGREEAE) R

0 ZHOBEEMHME

(3DZEFE)
BRI —HDHT]
Z# (out)

#:3DZER DRI
DEERDE

Z252—1t,
A

2DEE)
TSRS T—HD
ASZEE (in)

B 2DEEDORIIRD
BEJEILDOE
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PShader phong; // >x—&2U352X

void setup() {
size(600, 600, P3D);
noStroke();
// dataZ L ZICANTH DT TT A

phong = loadShader("fshader.glsl",
"vshader.glsl");

}

void draw() {
background(0);
translate(width/2, height/2, 0);
rotateX(radians(-30));

float angle = radians(frameCount);
float x = 200 * cos(angle);
float z = 200 * sin(angle);

shader(phong); // >T—2DEE

/| BEROID, BBAIERICR1D7EIFEL,
/] BRIFICIE S T—RICEREE ML TV S
lightSpecular(50, 50, 50);
pointLight(200, 200, 200, x, -200, z);

/! ZDBITIZE, fillZshinessiC D& IGL ,
// specularl¥EHIN,fillEFA—EBEES
fill(180, 180, 180); shininess(50);

/1 TBDRTHRZRTL THAXLX
beginShape(QUADS);

vertex(-300, 0, -300); vertex(300, 0, -300);
vertex(300, 0, 300); vertex(-300, 0, 300);
endShape();

fill(220, 180, 80); shininess(100);
sphere(100);

} 10
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14.10 () B> —4A

/* 771 )L%4: vshader.glsl */
// Processing®@LIGHTY T—4E—R
#define PROCESSING_LIGHT_SHADER

// UIGHT z—4E—RTHEINZHBEEHK
uniform mat4 modelview; // €7 J)LE 2—17%]
uniform mat4 transform; // 8 Z #4175
uniform mat3 normalMarrix; // E¥F #1751

/| BEDI®, RCR1DZEiiREL TWS
uniform vec4 lightPosition; // 18 R EEIEZR

/] TERCUICREINZEH (O—ILEZER)
in vecd position; // TEREERE

in vec3 normal;  // ERERTNIL

in vec4 color; // TERDOMER

in float shininess; // EEZ %N

/] TSI XN T—RITETHEER
out vec3 fN; // EBEARINL

out vec3 fV; // HHEADRIRIL

out vec3 fL; // FLIRADXRIK)L

/! BERIEEDFRRE S

out vec4 fColor = color;

out float fShininess = shininess;

void main() {

/!l ANTERDEEIR 18 R EEAR RIS R

gl_Position = transform * position;

/| VBREFRRTDENINLZRKDZ
fN = normalMatrix * normal;
fV = -(modelview * position).xyz;
fL = lightPosition.xyz + fV;
}

CORITIE, HEDIDH, L - RE - RIER N EZ
AN Tcolor (ARISHIERFE) 2E>TEHET S 11
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14.11 (i) 75T A T—A

/* 771 )L4: fshader.glsl */

/] ASTFCDILENR 59 pk 77 & #5 R 99 B 73
uniform vec3 lightDiffuse, lightSpecular;

/l TERS T—4H D H 7z R REER)
in vec3 fN, fL, fV;

in vec4 fColor;

in float fShininess;

void main() {
/] BRI ZBAUXRIMNILIET S
vec3 N = normalize(fN);
vec3 L = normalize(fL);
vec3 V = normalize(fV);
/! RIS AEDRINIL
vec3 R = normalize(reflect(-L, N));

vec3 diffuse = vec3(0.0, 0.0, 0.0);
vec3 specular = vec3(0.0, 0.0, 0.0);

/] 2> IN—hDT
float LdotN = dot(L, N); // R%& = ILI IN| cos®
if (LdotN > 0.0) {
/1 BETEIUCE T BIE RS S RE R AT
/ ((MEEXREBE X R Z2RDB
diffuse = fColor.rgb * lightDiffuse * LdotN;
specular = fColor.rgb * lightSpecular
* pow(max(dot(R, V), 0.0), fShininess);
}

// BEED®,RIENIX(0.2, 0.2, 0.2)ICEE

vec3 ambient = fColor.rgb * vec3(0.2, 0.2,
0.2);

/| REAB (P2RETHET 3R BA)
float fallOff = 1.0/ (1.0 + 0.001 * length(fL));
gl_FragColor.rgb =

fallOff * (diffuse + specular) + ambient;
gl_FragColor.a = fColor.a;

12



