Using Noise to Automatically Generate Generic Terrain
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The General Idea

Use noise to determine terrain heights. Utilize as many
different parameters as we can to give a variety of terrain.
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terrainnoise.glib

##OpenGL GLIB
Perspective 70
LookAt003 000 010

Vertex noiseterrain.vert

Fragment noiseterrain.frag

Program  NoiseTerrain

uNoiseAmp <0. 0. 5.>
uNoiseFreq <0.1 0.2 0.5>

uDelta 0.1
uBiasx <-2. 0. 2.>
uBiasy <-2. 0. 2.>
uBiasz <0. 0.1 1.>
uLevell <0.1 0.2 0.8>
uLevel2 <0.4 0.6 1.0>
uTol <0. 0.2 01.0>
uKa <0. 0.1 1.0>
uKd <0. 0.6 1.0>
uKs <0. 0.3 1.0>
uShininess <3. 10. 200.>
uLightX <-20. 0. 20.>
uLightY <-20. 0. 20.>
uLightZ <5. 10. 20.>
uSpecularColor {1. 1. 1. 1.}
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terrainnoise.vert, |

#version 330 compatibility

uniform sampler3D Noise3;

uniform float uNoiseAmp;

uniform float uNoiseFreq;

uniform float uBiasx, uBiasy, uBiasz;
uniform float uLightX, uLightY, uLightZ;

out vec3 vNs;

out vec3 vLs;

out vec3 VEs;

out vec3 vMC;
uniform float uDelta;

vec3 DELTAX = vec3( uDelta, 0., 0. );
vec3 DELTAY = vec3( 0., uDelta, 0. );

float

Height( vec3 mc )

{
vec3 newmc = vec3( mc.x+uBiasx, mc.y+uBiasy, mc.z );
vec4 nv = texture( Noise3, uNoiseFreq * newmc );
float n = nv.r + nv.g + nv.b + nv.a;
n=n-2;
n =n + uBiasz;
n *= uNoiseAmp;

Oregon Staty return n;
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terrainnoise.vert, Il

void
main( )
{
float h0O = Height( gl_Vertex.xyz );
float hpO = Height( gl_Vertex.xyz + DELTAX );
float hmO = Height( gl_Vertex.xyz - DELTAX);
float hOp = Height( gl_Vertex.xyz + DELTAY );
float hOm = Height( gl_Vertex.xyz - DELTAY );
foat dedx = hoo - hm0 Cross product to get a
oat dzdx = hp0 - hmO;
vec3 xtangent = vec3( 1., 0., dzdx ); normal vector
float dzdy = hOp - hOm;
vec3 ytangent = vec3( 0., 1., dzdy );
/IWNs = normalize( gl_NormalMatrix * cross( xtangent, ytangent ) );
VvNs = normalize( cross( xtangent, ytangent ) );
vec3 new = gl_Vertex.xyz;
new.z += h00; /I displace the point |tiS alwa_ys a heated
if(new.z <0.) discussion about how
new.z =0, much quality lighting to
VMC = new; t :
put on terrain. We
, .
vec4 ECposition = gl_ModelViewMatrix * vec4( new, 1. ); usually don’t mlfltlply by
vec3 eyeLightPosition = vec3( uLightX, uLightY, uLightZ ); | the normal matrix
. because you generally
qﬁ:‘; vlés =_ normalli.ze( eyeléiggtPgsi(t)ion —éECCpos.,?ion.xyz ) don’t turn a landform
S VEs = normalize( vec3( 0., 0., 0. ) - ECposition.xyz ); around in your hands.
Oregon§| gl_Position = gl_ModelViewProjectionMatrix * vec4( new, 1. );
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terrainnoise.frag, | 6
#version 330 compatibility
uniform float uLevell, uLevel2, uTol;
uniform float uKa, uKd, uKs;
uniform vec4 uSpecularColor;
uniform float uShininess;
in vec3 VNs;
in vec3 vLs;
in vec3 VEs;
in vec3 vVMC;
constvec3 BLUE = vec3(0.1,0.1,0.5);
const vec3 GREEN = vec3( 0.0,0.8,0.0 );
const vec3 BROWN = vec3( 0.6,0.3,0.1);
const vec3 WHITE =  vec3(1.0,1.0,1.0);
const vec3 GRAY = vec3( 0.5, 0.5,0.5);
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terrainnoise.frag, Il 7

void
main( )
vec3 Normal = vec3( 0., 0., 1. );
vec3 color = BLUE;
ift vMC.z>0.)
{
float t = smoothstep( uLevel1-uTol, uLevel1+uTol, vMC.z);
color = mix( GREEN, GRAY, t );
Normal = normalize( vNs );
}
if( VYMC.z > uLevel1+uTol )
float t = smoothstep( uLevel2-uTol, uLevel2+uTol, vMC.z);
color = mix( GRAY, WHITE, t );
Normal = normalize( vNs );
}
) ) What does it mean to do
vec3 Light = normalize( vLs ); lar lighti t o
vec3 Eye = normalize( vEs ); Specular lighting 9“ errain
vec3 ambient = uKa * color; No, | don’t know either, but
float d = dot(Normal,Light); i H
veo3 diffuse = uKd * d * color: here it is if you want it.
floats =0.;
iftd>0.) /I only do specular if the light can see the point
{
vec3 ref = normalize( 2. * Normal * dot(Normal,Light) - Light );
s = pow( max( dot(Eye,ref),0. ), uShininess );
(e )
%‘9 vec3 specular = uKs * s * uSpecularColor.rgb;
N
Oregon St| gl_FragColor = vec4( ambient.rgb + diffuse.rgb + specular.rgb, 1. );
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Lots of Parameters Can Be Changed 8

NoiseT errain : uNois
NoiseTerrain : uNoiseFreq =

NoiseTerrain : uBiasx = 0.6341
NoiseTerrain : uBiasy = 0.0000
NoiseTerrain : uBiasz = 0.2341
NoiseTerrain : uLevell = 0.3067
NoiseTerrain : uLevel2z = 0.6622
NoiseTerrain : uTol = 0.1024
NoiseTerrain: uKa= 0.1000
NoiseTerrain : ukKd =  0.6000
NoiseTerrain : uKs = 0.3000
NoiseTerrain : uShininess = 10.0000
pix NoiseTerrain : uLightX =  0.0000
% NoiseTerrain : uLightY = 0.0000

2 NoiseTerrain : uLightZ = 10.0000
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NoiseT errain : uSpecularColor = 1.000, 1.000, 1.000, 1.000
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