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Subdivision Surfaces in DX11
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Subdivision Surfaces
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Direct Evalution of Subdiv. Surfaces
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Approximating Catmull-Clark
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Hull Shader (HS)
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Consistent Control Point Evaluation
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Consistent Control Point Evaluation

uniform Int vertexIndex[K];
global float w[K][16];

in Float3 V[K];

out float3 pos[16];

void main() {
float3 p = 0.0;
for (int i = 0; i < K; i++) {
iInt 1dx = vertexIndex|[1];
p += V[i1] * w[idx][gl _ThreadlD];
ks
pos[gl ThreadlD] = p;
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Domain Shader (DS)
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Surface Evaluation
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Surface Evaluation
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Bezier Evaluation

float3 bezierPosition(float2 uv, float3

{

float2 BO (1 - uv) (1 - uv)

*

float2 Bl A -uv) * (@1 - uv)
*
*

float2 B3 = ¢ uv) ( uv)
return

(BO.

(BO.

(BO.

(BO.

NVIDIA.
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Symmetric Bezier Evaluation
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Symmetric Bezier Evaluation
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Symmetric Bezier Evaluation
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Symmetric Bezier Evaluation
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Symmetric Bezier Evaluation
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Symmetric Bezier Evaluation

R AVAY I] =

Gamefest




Symmetric Bezier Evaluation
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Symmetric Bezier Evaluation
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float3 wO = add(
mad(BO.x * p[ O B1.X, P

mad(B3.x * p[ 3], B2.x * p[ 2D);

float3 wl
float3 w2

BO.x * p[ 4] + B1.x * p[ 5] + B2.x * p[ 6] + B3.x * p[ 7]:
BO.x * p[ 8] + B1.x * p[ 9] + B2.x * p[10] + B3.x * p[11];

float3 w3 = add(
mad(BO.x * p[12], Bl.x, p[13]),
mad(B3.x * p[15], B2.x * p[14]1));

return add(mad(wO * BO.y, wl, Bl.y), mad(w3 * B3.y, w2, B2.y));

NVIDIA Gamefest




Symmetric Bezier Evaluation

otler——————

Tloat3 wO = [precise] add(

mad(BB X * p[ 3], B2.x * p[ 2]));

float3 wl = BO.x * p[ 4] + B1.x * p[ 5] + B2.x * p[ 6] + B3.x * p[ 7];
float3 w2 = BO.x * p[ 8] + B1.x * p[ 9] + B2.x * p[10] + B3.x * p[11];

float3 w3 = [precise] add(
mad(BO.x * p[12], Bl.x, p[13]),
mad(B3.x * p[15], B2.x * p[14]));

return [precise] add(mad(wO * BO.y, wl, Bl.y), mad(w3 * B3.y, w2, B2.y));
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Watertight Texture Sampling
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Watertight Texture Sampling
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Watertight Texture Sampling

int

int 1y
int 1z
int 1w

(uv.x == 1) (uv.y == 1);
(uv.y == 1) (uv.x == 0);
(uv.x == 0) (uv.y == 0);
(uv.y == 0) (uv.x == 1);

float2 tc = w.x * tx[ix]

w.y * ty[1y]
w.z * tz[i1z]
w.w * tw[iw];

Gamefest




NVIDIA.

© Keneth Scott,_id*Software 2008




b,
=
[,
2
an

-
O
o

o

>
[®)

@

S
an

nnlc

I\/!nn clinn

Base surtace

a
,

BYa
ASH 9 &y N A

*

Gamefest

[T al F=YaY=YaaT=Ya)
ACCTITICTTITG,

1Jd

-
- Normal,

NVIDIA.




Gamefest

- -
N\ " 1S 1AL 1IN

LU LIIC 1Tyl

Vol LTIV Y

A A7\ 7 :
=D @ N INIEBIIEP-IAVAAVI_JE NI _)

/N GT AV1

1T TAT Y

4+~

uldelines

A4
ANV AN N

PN ¢ V_-SVL - P-V-Y "

A2 |

C

tion

(W alWay

Imiza

P

DECrease numper o1 patCnes
[ty to create uniform, regular meshes

KetatlcéentHimnoner—o
'\ AU T TATTI]
nl\l\lﬁl\f\ﬁf\ S 13

Close holes (Avoid open meshes)

combinations

W10
.
L
r

Modeling







Topology Optimization
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Topology Optimization

P Output Window

[Patch Configuration Info:

patch count = 2574

triangle count = 820

quad count = 1738

polygon count = 16
regular patch count = 690
boundary patch count = O
regular boundary patch count = 0
patch configuration count = 220
Interior Patches:
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