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Spojity Sum v praxi
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Uvod

y Za pouziti Unity si ukdzeme nasledujici priklady:

e

1. Jednoduchy priklad z praxe (nahodny spojity pohyb terce)

2. Ukazka implementace generatoru terénu (podobné jako ve hie "They are billions")
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Jednoduchy priklad z praxe

-Nahodné pohybuijici se terC
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Jednoduchy priklad z praxe

-Nahodné pohybuijici se terc¢

lass RandomMove : MonoBehaviour

1ate op - =2 Tennr l > =
. g !
id Update()
i1 UpDUaLcE

transform.position = new Vector3(Random.Range(-6f,6T), @, 0);
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Jednoduchy priklad z praxe

-Nahodné pohybuijici se terC
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Linearni interpolace

-Prolozeni dvou bodU pfimkou
-Obecny vzorec pro interpolaci

mezi body A(x0,y0) a B(x1,y1)

y =10+ (z — xp

L1 — ZQ
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Linearni interpolace

?’ -Prolozeni dvou bodU pfimkou
-Obecny vzorec pro interpolaci
mezi body A(x0,y0) a B(x1,y1)

v =yo+ (11 — o)
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Linearni interpolace

-Prolozeni dvou bodU pfimkou
-Obecny vzorec pro interpolaci
mezi body A(x0,y0) a B(x1,y1)

v =yo+ (11 — o)

A=(0,0); B=(1,5)

x =0,25
y =0+ 0,25 * (5-0)
y =125
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Linearni interpolace

-Prolozeni dvou bodU pfimkou

name
G e
name="t"

‘loat LinearInterpolate(float

it =a)s
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Spojity Sum (Linearné interpolovany)

-Linearni interpolace mezi nahodné vybranymi hodnotami v urcitém intervalu (-6,6)
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Spojity Sum (Linearné interpolovany)

-Linearni interpolace mezi nahodné vybranymi hodnotami v urcitém intervalu (-6,6)
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Spojity Sum (Linearné interpolovany)

-Linearni interpolace mezi nahodné vybranymi hodnotami v urcitém intervalu (-6,6)
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Jednoduchy priklad z praxe

-Nahodné pohybuijici se terC
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-Aby byl pohyb pfirozené&jsi / hez&i/ hladky
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Jednoduchy priklad z praxe

-Nahodné pohybuijici se terC
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-Aby byl pohyb pfirozenéjsi / hez&i / hladky - (Gradientovy spojity Sum)

o Bohemia —
' ' /Interactive / LUl 03 / Spojity sum




Gradientovy spojity Ssum

-Nahodné zvolené gradienty v intervalu (-2,2)
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Gradientovy spojity Ssum

private float[] _grédients = new Tloat[kNumberOfGradients];

-onst int kNumberOfGradients = 256;

i = @; i < kNumberOfGradients; i++)

_gradients[i] = Random.Range(-2f, 2f);

-Nahodné gradienty
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Gradientovy spojity Ssum

-Nahodné zvolené gradienty v intervalu (-2,2)
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Gradientovy spojity Sum

\

-Nahodné zvolené gradienty v intervalu (-2,2)
/
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Gradientovy spojity Sum

\

-Nahodné zvolené gradienty v intervalu (-2,2)
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Gradientovy spojity Sum

\

-Nahodné zvolené gradienty v intervalu (-2,2)
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Gradientovy spojity Sum

\

-Nahodné zvolené gradienty v intervalu (-2,2)
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Gradientovy spojity Ssum

-Linearni interpolace mezi hodnotami prfimek
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Gradientovy spojity Ssum

name="time"
at GetNoiseAt(float time)

int firstIndex = (int)time;
loat t = (time - firstlIndex);

loat f@ = gradients[firstIndex % kNumberOfGradients] * t;
loat f1 - _gradients[(firstIndex + 1) % kNumberOfGradients] * (1

LinearInterpolate(fo, f1, t);
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Gradientovy spojity Ssum

-Linearni interpolace mezi hodnotami prfimek
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Gradientovy spojity Ssum
17

6x° — 15z* 4 103

-Prvni derivace v bodech x=0 a x=1 je rovna O

(Body podezrelé z extrému)
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Gradientovy spojity Ssum

name="t"

float SmoothInterpolate(float t)

turn t *t * t *(t * (t *6 - 15) + 10);

6z° — 15z* + 10z°
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Gradientovy spojity Ssum

name="time"
float GetNoiseAt(float time)

int firstIndex = (int)time;
Float t = (time - firstlIndex);

loat f@ = _gradients[firstIndex % kNumberOfGradients] * t;
"loat f1 -_gradients[(firstIndex + 1) % kNumberOfGradients]

~n LinearInterpolate(fo, f1, t);

-Linearni interpolace mezi hodnotami primek
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Gradientovy spojity Ssum

name="time"

oat GetNoiseAt(float time)

int firstIndex = (int)time;
float t = (time - firstIndex);

float f@ = _gradients[firstIndex % kNumberOfGradients] * t;
float f1 - _gradients[(firstIndex + 1) % kNumberOfGradients] * (1 - t);

irn LinearInterpolate(f@, f1, SmoothInterpolate(t));

-Interpolace polynomem 6z° — 15z* 4 102*
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Gradientovy spojity Ssum

-Interpolace polynomem 62z° — 15z* + 102°

/
7N\ 2

V O SIS LS 2019 03/ Spojity sum
\.“ Interactive



&y 7

Gradientovy spojity Ssum

-Linearni interpolace mezi hodnotami prfimek
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Gradientovy spojity Ssum

-Interpolace polynomem 62z° — 15z* + 102°
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Gradientovy spojity Ssum

Curve2
Frequency 1

-Am?ﬁtﬁa‘e";:l;;n

-Skladani vin (vysledkem je detailnéjsi krivka)
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Gradientovy spojit

-Skladani vin (vysledkem je detailnéjsi krivka)
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Gradientovy spoji

y 4

ty

-Spojity gradientovy Sum
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-Linearni interpolace (nahodnych hodnot)
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Generator terénu

e

y -Ukazka implementace generatoru terénu (podobné jako ve hie "They are billions")
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Generator terénu

s

V -Jednoduchy generator terénu (mfrizka 100x100)
-Kazdé policko mfizky mUze byt jeden z nasledujicich typu terénu:

Hlina, Skala, Voda nebo Les
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Perlinuv sum

-Ken Perlin pfi praci na filmu Tron (1982)
-Motivace: PFrirozené vypadajici textury

-Implementovan mulze byt ve vice dimenzich
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Perlinuv Ssum (Unity)

-Definovan ve dvou dimenzich

<
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Nnd

-Stejny pro vsechny hry v Unity

:? )Boiheml_a, : / LS 2019 04 / PerlinGv sum
[/ Interactive

¥ . DN Fots
e J@B’ 3
T i e




Mrizka mapy

Zadani:

MFizka 100x100
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. PerlinGv $um (Unity)

MonoBehaviour

~ivate List<Vector2> GroundPositions = new List<Vector2>(kMapXSize * kMapZSize);

tor _visualsGenerator = default;

100,
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. PerlinGv $um (Unity)

oid CreateMapPositionGrid|()

int x = @; x < kMapXSize; x++)
or (int y = @; y < kMapZSize; y++)

GroundPositions.Add(new Vector2(x, y));
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' PerlinGv $um (Unity)

GenerateMap();

void GenerateMap()

CreateMapPositionGrid();

_visualsGenerator.GenerateVisuals(GroundPositions, VisualsGenerator.ETerrainType.Ground);
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Mrizka mapy
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Mrizka mapy

100x100
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Perlinuv Ssum (Unity)

-Definovan ve dvou dimenzich

<
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o
&
Nnd

-Stejny pro vsechny hry v Unity

Mathf.PerlinNoise(x, y)

-Vraci hodnoty od O do 1
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\ Generator terenu
id FillList(List<Vector2> list)
@; x < kMapXSize; x++)

int y = @; y < kMapZSize; y++)

loat value = Mathf.PerlinNoise(x, y);
Vector2 currentPos = ne

if (value >= 0.5f)

{
list.Add(currentPos);
GroundPositions.Remove(currentPos);
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Generator terénu

0id GenerateMap()

CreateMapPosiitonGrid();

FillListgHountainpositions)ﬂ

_visualsGenerator.GenerateVisuals(MountainPositions, VisualsGenerator.ETerrainType.Mountain);
_visualsGenerator.GenerateVisuals(GroundPositions, VisualsGenerator.ETerrainType.Ground);
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Generator terénu
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Generator terénu

?’ -Vzdy stejna hodnota
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Generator terénu

y -Vybrané hodnoty jsou pf¥ilis daleko od sebe
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Generator terénu

y -Vybrané hodnoty jsou pf¥ilis daleko od sebe
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\ Generator terénu

oid Filllist(List<Vector2> list, float threshold)
< kMapXSize; x++)
~ (int y = @; y < kMapZSize; y++)

float value = Mathf.PerlinNoise(x / 1@f, y / 1of]);
Vector2 currentPos = new Vector3(x, y);

if (value >= threshold)
R
1

list.Add(currentPos);
GroundPositions.Remove(currentPos);
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Generator terénu

V -Vybrané hodnoty bliz u sebe

i /
' /' YBohemia >
e \Z/Interactive / 52013 06/ Terén - Hory



\ Generator terénu

void FillList(List<Vector2> list,float sampleRate, float threshold)
@; x < kMapXSize; x++)

~ (int y = @; y < kMapZSize; y++)

st value = Mathf.PerlinNoise(x / sampleRate, y / SampleRatd);

Vector2 currentPos = new Vector3(x, ys;

if (value >= threshold)

1
list.Add(currentPos);
GroundPositions.Remove(currentPos);
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Generator terénu

y -Efekt priblizovani a oddalovani
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Generator terénu

0id FillList(List<Vector2> list, float sampleRate, float threshold)

= @; x < kMapXSize; x++)
1ty = @; y < kMapZSize; y++)

Mathf.PerlinNoise(x / sampleRate, y / sampleRate);
= new Vector3(x, y);
if (value >= threshold)
R it
1

list.Add(currentPos);
GroundPositions.Remove(currentPos);
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Generator terénu

i PRAH

-Vysoké hodnoty: méné terénu

-Nizké hodnoty: vice terénu
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Generator terénu

PRAH
-Rozumné hodnoty

-Zalezi na hfe samotné
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Generator terénu

-Prilis podobné

-V nékterych pripadech i identické
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\ Generator terénu

void FilllList(List<Vector2> list,float xOffset, float yOffset, float sampleRate, float threshold)

~ (int x = @; x < kMapXSize; x++)
~ (int y = @; y < kMapZSize; y++)

loat value = Mathf.PerlinNoise((x + xOffset) / sampleRate, (y + yOffset) / sampleRate);

Vector2 currentPos = new Vector3(x, y);

if (value >= threshold)

1
list.Add(currentPos);
GroundPositions.Remove(currentPos);
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Generator terénu
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y Posouvani po ose x
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Perlinuv Sum (Unity)
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y -Posouvani po ose y
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Generator terénu

-Posun po ose x a ose %
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\ Generator terénu

void FillList(List<Vector2> list,float xOffset, float yOffset, float sampleRate, float threshold, bool swapXandY
@; x < kMapXSize; x++)

@; y < kMapZSize; y++)

value = Mathf.PerlinNoise((x + xOffset) / sampleRate, (y + yOffset) / sampleRate);
tor2 currentPos = swapXandY ? new Vector2(y, x) : new Vector2(x, y);

if (value >= threshold)

1
list.Add(currentPos);
GroundPositions.Remove(currentPos);
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Generator terénu

s

V -Prohozeni osy x a osy y
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\ Generator terénu

oid GenerateMap()

CreateMapPosiitonGrid();

FillList(MountainPositions, @, @, 5, 0.67);

_visualsGenerator.GenerateVisuals(MountainPositions, VisualsGenerator.ETerrainType.Mountain);
_visualsGenerator.GenerateVisuals(GroundPositions, VisualsGenerator.ETerrainType.Ground);
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\ Generator terénu

void GenerateMap()
CreateMapPosiitonGrid();
FillList(MountainPositions, @, @, Random.Range(5, 25), Random.Range(®.5f, ©.6f), false);

FillList(TreePositions, 128, 128, Random.Range(5, 25), Random.Range(®.5f, ©.6T));
FillList(WaterPositions, @, ®, Random.Range(5, 25), Random.Range(®.5f, @.6f), true);

_visualsGenerator M Vis sGenerator.ETerrainType.Mountain);
_visualsGenerator rator.ETerrainType.Tree);
_visualsGenerator

_visualsGenerator
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Generator terénu

VV -Vysledek ¢tyf druhl terénu
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Generator terénu

-Vysledek ¢tyf druhl terénu
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Generator terénu

-Vysledek ¢tyf druhl terénu
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Reference

-Simplex noise demystified Stefan Gustavson, Linkdping University, Sweden, 2005-03-22
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http://weber.itn.liu.se/~stegu/simplexnoise/simplexnoise.pdf
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