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float2 unity_gradientNoise dir(float2 p)

1
. p = p % 289;

~ _ _
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return normalize(float2(x - floor(x + ©.5), abs(x) - ©.5));
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Grad Shader Sub Graph

(h*4)%150.5) P71 -1
0.375 x

static double grad(int hash, double x, double y, double z) {
int h = hash & 15; // CONVERT LO 4 BITS OF HASH CODE
double u = h< 7 x © v, // INTO 12 GRADIENT DIRECTIONS.
v="h<d 7y :h==12||h==14 7 x  z;
return ((h&1) == 0 7 u @ -u) + ((h&2) == 0 ? v : -v);
static double grad(int hash, double x, double y, double z) T
(h*8)%1 & B)5)P? % 2 2
switch(hash & OxF)
{
2:22 8?2 ;Z:ﬂ:: x YX +y: — T ((F*8)001% b=} 2 +1: =
case Ox2: return x -y ot
case 0x3: return -X -,
case 0x4: return x + z;
case 0x5: return -X+z;
case 0x6: return x -z
case 0x7: return -X - Z;
case 0x8: return y + z; * hash(n © 0.46875
case 0x9: return -y +z X et
case OxA: return y - z;
case OxB: return -y - z;
case OxC: return y + X;
case 0xD: return -y +7z;
case OxE: return y - X;
case OxF: return -y - z;
}
}

N

T kHI YT T d Bl

>v

INIC i
UNIVERSITY



8

CORNERS
OF CUBE

OO - . = 2000~ . - -
L= e L e Y b L]

AND ADD
BLENDED
RESULTS

FROM
1
2
|3
16
24
19
12
4
)
22
10
25

d bl

1/

//

/!

1
b-a

I/
//

7
0

———r— O

4 BITS OF HASH CODE

// FIND UNIT CUBE THAT
// CONTAINS POINT
// FIND RELATIVE X,Y,1
// OF POINT IN CUBE.
// COMPUTE FADE CURVES
// FOR EACH OF X,Y,Z
// HASH COORDINATES QOF
// THE 8 CUBE CORNERS,

)

5

ADIENT DIRECTIONS.

7

0

2

]

5

2

1

5

SN NI I I W — = SO OO e .

Lo i =+ D e e e D) =]
ssssssss e S ore— Il = E= <f =L} v
— = T T Bl .- S OEONDS O . -

+Z,

+1;
t
b
y
C
1
?
0
0
1
5
2
3
2
2
8

17 8 = ot

)
)
)
A
B
v, lerp(u,

plAA+
p[BA+
p[AB+1
p[BB+1

t

b

b

1

0

5

8

3

7

2

2

%, double y, double z) {
erp
¢ double fade(double t) { return t =

rad
rad
rad
rad
rad
rad
rad
rad

\

5
5
5
+Z, AB =p

AT

ol (=] N e e LN =11 SO -
— D N e — by~ o
3051«'!221!!2

lerp(u,
erp(u,
lerp(u,

-0 T e L00 N e Oh—

{
d
\V
0
]
9
2
4
1
1
8
5
5
i=0; i < 256 ; i++) p[256+i] = pli] = permutation[il; }

ss ImprovedNoise

double noise(dou
Math. f loor(x
Math. f loor(y
Math, f loor(z

nt
nt
nt

¢ double grad(int hash, double x, dou
(
| n
9 1
2 7
5 )
2 2
1
. ]
7 5
5 8
1 1
1
L} 6
{ for (int i

¢ double lerp(double t, double a, dou

=
=
=
- I lan =l e R == Lo sl
@ = O ol Mo

static
stat
stat
stat

a

1

0

!2

5

2

3

9

1

8
static

e U == 0O~ m— = L O = O S =y

// JAVA REFERENCE IMPLEMENTATION OF IMPROVED NOISE - COPYRIGHT 2002 KEN PERLIN.
}

}

TOKYO POLYTECHNI

UNIVERSITY

F
e
K® GEI

>v

4|

]
2
I
1
3
6
8
2
1
1



8

OO - . = 2000~ . - -
L= e L e Y b L]

AND ADD
BLENDED
RESULTS
FROM

CORNERS
OF CUBE

//

/Y

1/

//

/!

1
b-a

———r— O

4 BITS OF HASH CODE

// FIND UNIT CUBE THAT
// CONTAINS POINT.
// FIND RELATIVE X,Y,1
// OF POINT IN CUBE.
// COMPUTE FADE CURVES
// FOR EACH OF X,Y,Z
// HASH COORDINATES QOF
// THE 8 CUBE CORNERS,

)

5

ADIENT DIRECTIONS.

7

0

2

]

5

2

1

5

SN NI I I W — = SO OO e .

Lo i =+ D e e e D) =]
ssssssss e S ore— Il = E= <f =L} v
— — Ol . - SO — oW . -

+Z,
+1;
t
b
y
C
1
N
in
30
21
75
22
13
o,
, 2
,2
78
0,
8!

PH}

+Z, BB = p[B+1
pLAAT]

pLAB+]
pBB+1

1

b

b

1

0

5

8

3

1

2

2

¢ double grad(int hash, double x, dou
9
2
2
1
6
2
4
1
0
9
2

x, double y, double z) {
grad(p[BA+1

grad(p[BB
lerp(u, grad
grad

5
5
5
+Z, AB =p

ol (=] N e e LN =11 SO -
— D N e — by~ o
3051«'!221!!2

floor(

{
d
\V
0
] ]
1 g
2 2
4 4
1 1
3 1
6 :
8 8
2 1
1 5
1 5
i=0; i < 256 ; i++) p[256+i] = pli] = permutation[il; }

lerp(v, lerp(u, grad

ss ImprovedNoi
double noise(
Math. f loor(
Math. floor(

nt

nt

nt
.floor

¢ double lerp(double t, double a, dou
(
|
9
2
5
2
7
5
1
{ for (int i

¢ double fade(double t) { return t =

=
—
=
- I lan =l e R == Lo sl
@ = O ol Mo

al
static pub
int X =
¥ =
7=
X -= Ma
y -= Ma
7 -= Ma
double
int A=
B =
i
|
|

stat
stat
stat
a
1
0
2
5
2
3
9
1
8
static

e U == 0O~ m— = L O = O S =y

// JAVA REFERENCE IMPLEMENTATION OF IMPROVED NOISE - COPYRIGHT 2002 KEN PERLIN.
}

d Bl

7
0

>v

AT

}

]

S

iyt oy 5[01] s

TOKYO POLYTECHNIC

UNIVERSITY

K® GEI



