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Rendering distance fields




GO

® Go is a compiled, garbage-collected,
concurrent programming language
developed by Google.
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... Simple

package main
import "fmt"

func main() {
fmt.Printf("Hello, tH5\n")

... fast
Go compilers produce fast code fast. Typical builds take a fraction of a second yet the resulting programs run nearly as

quickly as comparable C or C++ code.




Distance fields
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Introduction: Raymarching




Naive implementation




Distance field aided




Distance field aided
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Distance field aided
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Problem

® Constructing a distance field can be hard
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Sphere

Distance field for sphere is easy:

func distanceToSphere( p Vector ) float64 {
return p.Len() - 1.0;




Sphere :)

#steps in red, sphere intersection in blue




Flags:

import (
llflagll;

Vgl Wit =
r

reinder-ni jhoffs-computer:go reinder}y ./8.out -width 688
flag provided but not defined: -width
Usage of ./8.out:

-h=688: height

-w=3888: width




Methods:

type Vector struct {
R et o atih.die




Preview

Transform (input) domain
















GO

Trying to write some oo-code using interfaces:

type Sphere struct {
Position Vector;
Radius float64;




GO

Distance functions:

func ( s Sphere ) Distance( p Vector ) float64 ({
p = p.TranslateBy( s.Position );

return p.Len() s.Radius;




GO

Init distance field:

field := make([ ]DistanceFieldObject, 60);




GO

Render distance field:

func distanceField( p Vector ) float64 {







Concurrency

® Goroutines:




Concurrency

Example:

c := make(chan int) // Allocate a channel.
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Concurrency

Parallelization, in main:
const NCPU = 4 // number of CPU cores

c := make(chan int, NCPU);
ford 3 NO P - dihat oL
go renderDistanceField( .., c




Results

real Am9.163s
user Bm9.829s
sys Bm@.B53s
reinder-nijhoffs-computer:go reinderd time go channel > test2.tga

real Am9.122s
user AmS. 9863
sys Bm@. B +s

Suakatt Iy

o o
iRk




Ambient Occlusion

® Fake ambient occlusion using distance field:

® Sample distance field along normal of
Intersectionpoint:




Ambient Occlusion

func ambientOcclusion( start, normal Vector ) float64 {
a := float64(0.0);
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