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Iyirr = max(N - L,0) Ky s ®Lgiss CBEOTFIRAFrIVESD
Ispec = max(N - H, 0)shi Koo . ®Lgpec - diffuse color map
Lamb = Kamb®Lamb Kepoe BT IAF 1 THI
! CINASA RV ESY
Lot = lamp + Idiff + Ispec - specular color map
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Specular Color Map MDiEF:

#tversion 410

in vec4 dc; // YLE= 81 eRaE
in vec4 sc; // IRERETEERE
in vec2 tc; /] T AT PEE

uniform sampler2D dmap; // diffuse color map
uniform sampler2D smap; // specular color map

out vecd fc; /] HS5—)\w IJ 7 A\DOHS
void main(void)

{
fc = texture(dmap, tc) * dc + texture(smap, tc) * sc;

}
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7). 7187 {F > T Decal

#tversion 410 core

in vec4 dc; // LB BT YEEE (FiHad/RU T > DE)
in vec4 sc; // IRERETEERE
in vec2 tc; /] T AT PEE

uniform sampler2D dmap; // diffuse color map
out vecd fc; /] BZ—I\y T7~A\DHS]
void main(void)

{

vec4 color = texture(dmap, tc);

fc = mix(vec4(color.rgb, 1.0) * dc + sc, vec4(1.0, 0.0, 0.0, 1.0), color.a);
}
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#tversion 410 core

const float threshold = ©.5; // BB

in vec4 dc; // LB ETEEE GRUTJ> D)

in vec4 sc; // TRERETCERE

in vec2 tc; /] TORF 7 PR

uniform sampler2D dmap; // diffuse color map

out vecd fc; /] PBS5—)\w T 7A\DEH

void main(void) _ e n T

{ discard (FIS5TA> h2 1 =5 DUEZF]EHD,
vecd color = texture(dmap, tc); TDISTAZ PEIETD (GEE L)

if (color.a < threshold) discard;
fc = vec4(color.rgb, 1.0) * dc + sc;

}
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#tversion 410

out vec3 1; /] TTOAD RS T —HXRBHERT ML
out vec3 n; /] TSOA 1T —H(TERBDIEREFNT ML
out vec3 h; /] TTOA RS T —H(XBHEART ML
out vec2 tc; /] TSOA R T —HITEDTIRATF 7 FRAE
void main(void) CHUTSEHRNRT NIV

{ MZEH TSR TS

vecd p = mw * pv; /] RAREBERDIERE
vec3 v = normalize(p.xyz); /] TRERNRT NI

1 = normalize(vec3(4.0, 5.0, 6.0)); // iR~ HL

n = normalize((mg * nv).xyz); /] TERDERNRDT ML
h = normalize(l + v); // TERDERRNRD N)L
tc = tv; /] T RAF A7 AR

gl Position = mc * pv;
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#tversion 410

in
in
in
in

vec3
vec3
vec3
vec2

uniform
uniform

1; /] BREISNEHERDT ML
n; // HBESNIEEERDT NL
h; // HEESNEHREARD ML
tc; // FEESNIETORXTF v REE

sampler2D dmap; // diffuse color map
sampler2D smap; // specular color map

void main(void)

{

vec3
vecd
vecsd
vecd
fc =

nn = normalize(n); // =R\ HJLDIERRE &Z?— %;%Ttaél_zg(/)‘\‘g
iamb = kamb * lamb;

idiff = max(dot(nn, 1), @) * kdiff * 1ldiff;
ispec = pow(max(dot(nn, h), @), kshi) * kspec * lspec;
texture(dmap, tc) * (iamb + idiff) + texture(smap, tc) * ispec;
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Dot Product (Dot3) Bump Mapping
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#tversion 410

out vec3 1; /] BRI BHIENRT ML
out vec3 h; /] BZERICHITBDFRART ~L
out vec2 tc; /] TTOAD NS T —HOXBTOIRATF 7 BEIZ

void main(void)

{

vecd p = mw * pv; /! BRREERRDIERAL SEE AR ML n (HiEsE
vec3 v = normalize(p.xyz); /] TRERANRDT B W NS R x
vec3 n = normalize((mg * nv).xyz); /] EERNRT NL TSHAS RS T —H(C
vec3 t = normalize(vec3(n.z, 0.9, -n.x)); // EE~AT NI 2 A (R0

vec3 b = cross(n, t); /] TEERRD &

mat3 m = transpose(mat3(t, b, n)); // FEZEREEITY

1 = normalize(m * vec3(4.0, 5.9, 6.0)); /] SEHRNRT N)L

h = normalize(l + m * v); // HEINRT NL

tc = tv;
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#tversion 410

in vec3 1; /] RSN EZOR T BT B IEN ML
in vec3 h: /] RS EZR (C BT BRI ML
in vec2 tc; // BRSO X F v REE

uniform sampler2D dmap; // diffuse color map
uniform sampler2D smap; // specular color map
uniform sampler2D nmap; // normal map

void main(void)
{
vec3 nn = texture(nmap, tc).xyz * 2.0 - 1.09; // FEiFENT L
vecd iamb = kamb * lamb;
vec4 idiff = max(dot(nn, 1), @) * kdiff * 1ldiff,;
vec4 ispec = pow(max(dot(nn, h), @), kshi) * kspec * lspec;
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Bump Mapping & Displacement Mapping

Bump Mapping Displacement Mapping
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- https://github.com/tokoik/ggsample09

- CNICTORXFrIAwY MICEIDHETONETORTF v ZEEIY T ELUTHWTIN
S IORvVESTZEBIMULTLIZEEN.

c CDOTIOXFvD aBXR (ZILT7E) (CFEESYYIDENAD>D TLEYT. Nt
0 U T (CIHRARFEZIMEITDLDICUTWNET.

- uniform Z#% normal (SEEXY T DT IOXF 1w MHEIDH TSN TULET.

- TOXFvDIEX [0,1] OEFHEIIRODOT, Nz [-1,1] (CEB|UTEEDZEZENRT ML
ELUTE>TLIZE0N.

- ggsample09.frag #7wvJO—kULTLZEW
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