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precision highp float;
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float time;

2 resolution;

vec4 outColor;

float distFunc( vec3 pos ) {

}

ength( pos ) - 1.0;

normalFunc( vec3 pos ) {

d = vec2( 0.0, 0.0001 );

hormalize( vec3(
distFunc( pos + d.yxx ) distFunc( pos - d.yxx ),
distFunc( pos + d.xyx ) distFunc( pos - d.xyx ),
distFunc( pos + d.xxy ) - distFunc( pos - d.xxy )

AAMMIETRHT70fTOa—F

vec2 uv - gl _FragCoord.xy / resolution;

vec2 screenPos - 2.0 © uv - 1.0;

screenPos.x *- resolution.x / resolution.y; L] —
[GLSL&ELSTRT SV

vec3 rayDir normalize( vec3( screenPos, -1.0 ) );

Flost dtsts /7 b\n—cb\ij-

(inti-0; i< 100; i ++) {

dist - distFunc( rayOri + t = rayDir );

t dist;

( dist < 0.01 ) {
outColor - vec4( 1.8, 1.0, 1.0, 1.8 );
outColor = vec4( 0.8, 0.0, 0.0, 1.0 );

}
}



( float; A

FAsa VD DB (7))

float time; [
e e e un |fo rm / o) ut
vec2 resolution;

/] TRGZLHETE, CTISREMICA>TWBAHAThES

// RGBAT [0, 1] D#iFE

// BIZIE. “veca( 1.0, 0.5, 0.0, 1.0 ) TALUUHHAEhFET
S vec4 outColor;

(17 TmrmE A
// EREOLEEES L ZHAOMEFETOREHEME RS EH
float distFunc( vec3 pos ) {

length( pos ) - 1.0;
}

// BEEEBIEFRVTEREH T 5%

11 WBWBIEHENHHRDIFETT

vec3 normalFunc( vec3 pos ) {
vec2 d = vec2( 0.8, 0.0001 );

normalize( vec3(
distFunc( pos + d.yxx ) - distFunc( pos - d.yxx ),
distFunc( pos + d.xyx ) - distFunc( pos - d.xyx ),
distFunc( pos + d.xxy ) - distFunc( pos - d.xxy )
) )5
i

-

N

(“oid main() {
// BEEDESEILOMEE (0, 1) OMETHEMLIZ2RTAIML
vec2 uv - gl _FragCoord.xy / resolution;

g

// LTEHLIzuvE BEPLER M LAY 1D EE
vec2 screenPos - 2.0 © uv - 1.8;
screenPos.x - resolution.x / resolution.y;

“E]T D

/1 LA R DIRRERAEEERT S
vec3 rayOri = vec3( 0.0, 0.0, 5.0 );
vec3 rayDir - normalize( vec3( screenPos, -1.0 ) );

/] LAR—FUTETS

float t = 0.0; // REDLADY SIRFLE F TO IR -
float dist; // EiLDIEEBEHDE
/] BEORRMBEEE->THEMBANERT. distITRREHEMTD

dist - distFunc( rayori + t = rayDir );

// SEEERIBOIEREE ST, REL
t dist;
}

// BL, BEDE#EBOERIA+2ITEOCE,/-1HE
/1 LADEEHBER TRBESN - NAREERELIEHIET S
( dist < 0.01 ) {
/] RELISSE. MEORLLTEEZHET S
outColor = vec4( 1.0, 1.0, 1.0, 1.0 );

iZEHTD

it

{
/] RELGH-5E ERELLTRERET S
outColor = vec4( 0.8, 0.0, 0.0, 1.0 );
}
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float; A

/ BARAAND DEER (7))
float time;

AN — 'C~
/ EIEORGE, HIZ1£. “vec2( 1920.0, 1080.0 ) 7 = ’ ~
vec2 resolution; y &

/1 FTOTSLHHETE, CISREMISAS>TOEBAHDEhET

// RGBAT [0, 1] D&

/] BIZIE. “veca( 1.0, 0.5, 0.0, 1.0 ) TALUUHAHAShFET
(. vec4 outColor;

(.

& ZMAOMEFTOREERME R EH
float dlstFunc( veci pos ) {
length( pos ) 1.90;

ENBHBIPOIFETT

- f.
i ~ -8 >
vec3 normalfunc( vec3 pos ) { .?-
vec2 d - vec2( 0.0, 0.0001 ); ﬁo i L\%i
normalize( vec3(
distFunc( pos + d.yxx ) distFunc( pos - d.yxx ),

distFunc( pos + d.xyx ) distFunc( pos - d.xyx ),
distFunc( pos + d.xxy ) distFunc( pos - d.xxy )
) )5
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(“oid main() {
// BEEDESEILOMEE (0, 1) OMETHEMLIZ2RTAIML
vec2 uv - gl _FragCoord.xy / resolution;

// ETEELIzuvE. BEPDLE
vec2 screenPos 2.0 uv
screenPos.x '~ resolution.x / resolution.y;

“E]T D

/] LA GER) DI REMEEERT S
vec3 rayOri = vec3( 0.0, 0.0, 5.0 );
vec3 rayDir - normalize( vec3( screenPos, -1.0 ) );

/] VAR—FUTETS
float t = 0.0; // 1,&0»40);
float dist; // E:EMIEAEEIS

GLSLTIXAREIX
,uf,;P}ygrdit1;%%@:@%4—.;7; — ma i n &L \5 E&G) I:l:l

/] B MDFEREFEST RRUBEEH TS
t dist;

(int i - @; i < 100;
/] BEORRELEEFE-ST
dist - distFunc( rayor:

/ HL. HEOEHEROHERLN+2SE OIS

/] LAH B TRES NI ’Ai{:a]bu‘i_
( dist < 0.01 ) {

=56 MEROBLLTHERET S

outCOlor vec4( 1.0, 1.0, 1.0, 1.0 );

/] RELGH-GE. ERELLTRERET S

outColor = vec4( 0.8, 0.0, 0.0, 1.0 );

}
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Source: kaneta
https://qgiita.com/kaneta1992/items/21149¢78159bd27e0860
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https://qiita.com/kaneta1992/items/21149c78159bd27e0860
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rayori
rayori, rayDirz{Ed
FEVRIVIZHIGTEL1DIRRESF
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EEBERE R (distFunc)
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EARERI I (distFunc)
THUBEZET L —FHEVNVEREFEF TOERMZRI B
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hAat-A

length( pos ) 1.0
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EBERD DB normalFunc At
T CICEHEShTLNSDT
ThzeEWET

vec3 normal = normalFunc( rayOri + t * rayDir );
outColor = vec4( 0.5 + 0.5 * normal, 1.0 );

SEIZFHELLROF [XImTYET

https://iquilezles.org/articles/normalsSDF/
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https://iquilezles.org/articles/normalsSDF/
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Repetition: EiF#z#YEL THREEOLES
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pos = mod( pos, 4.0 ) 2.0;

BRA D FERERE B A BT T DRI
posZELWCYET

mod( pos, 4.0 ) ... posDBWAZATHI>I=-HFEYEHETS
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https://youtu.be/EO0dsqlajCM4
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https://youtu.be/E0dsqlajCM4
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