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Abstract

Applying CAD to textile designation, using computer software to design textile
pattern, the technique of fabric simulation can generate realistic appearance of
all kinds of fabrics.

With the application of fabric simulation technique, textile designation

becomes quite easy and effective; designer will be released from muiltifarious
and trivial labor and have more time or energy to engage in conceiving
production; you can obtain realistic textile pictures and need not to weave out it
actually, this will lead to a great many benefits: shorten produce period rapidly,
reduce running expense sharply, fasten enterprise’s reaction to marketing,
make convenient for information communication and producers will free from
motiveless manufacture. Along with wild employment of electronic business,
producers can utilize Internet to put out newly products, do business and

intercommunication. Therefore, the producer will be more competitive.
The technique of fabric simulation has been wildly accept and put into use

overseas. But inside China, there is only a fraction of fabric manufacturers take
advantage of CAD technique during designation and production. And the
marketing occupation of this software is still at a comparatively low level. In the
respect of fabric simulation research and development, institutions overseas
started off earlier, and have put out some commercial software; while the
software in domestic is however just at the experimental phase.

This paper demonstrates a system based on 2-dimension, which implement
plain fabric simulation. According to fabricate criterion, viewing thread as the
basic unit, we generate the textile pictures by arranging threads, and crossing
warps and wefts. This system renders textile designers change all the fabric
properties freely, and express ones’ ideas incisively and vividly. Meanwhile,

this paper emphasizes the display algorithm of tightly arranged threads
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overlap, thread picture simulation and feather generation. In succession, we
stretch the simulating environment into 3-dimension. Structuring a simple
model! by patching up Bezier covers to flgure the surface of a single thread,
putting forward an accurate method to dlsplay the shape of thread interlacing,

we simulated the tabby fabric.
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HEN, BEMETS T ERE VA LLRN RS YRR,

2.1 LA 485:

KETR, SR M RAE RS . TR % R BT iim
YRS MY - D4R AT L LA R AR 7 N5 . AT B LRSI T 28 5 k..
MHEEAERE, SUDEREMERMEN: HELDRMRILY. X8, &Y
e SERE SR B O (81 PR B FE ST N\ TR 4 . ZEGTEN WD, BAT R LR B L HE AR
WE TLAATERRMAIT R PRI FE W 52 LA R E R MRl
SHERIKHE . 20, Mz MacgUr UM & A sl iR I SU R M . M
LI - UF REANEDEE AL T MR ET e, AR Sb R BB e g Be (T
JePE), SARABETIRRR IR 204kl SR AT LI R A PRl
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1. HAERINE R IR M, Pl mimie. Mamsan
2. LG HHEFIE ARSI

3. EEYRTA T .

SH EdfFEE T ER TR SR AEE .

2.2 IR S KB

TG BRI T B 1] 1 R A 4 o 1) S TN ) TR TR AR R
(EALR AL i kP re s iy
A EEESIAYN IR
W - U B
Wit LH: Visual C++ 6.0 L EMRZA
WG R S R GE D B = 4k =5 a), (E188% 0 A R IKB T WIRIERE
SEAER, FHRBEBTMERCE
Wit TH: Visual C++6.0 UL_ERA, OpenGL
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3.1 Wit R

i CAD EATERXEFMHIUTLEZ LB LR, BEER, RHEL0H
SRE—RIEREWELSI MM T, L= P ABT CAD FR, BATHE
BEROREER. CEWIAERRERITR AT, EAMEREER, TR
MRS DA T ML B HEEEZ T, BRMRGER LAEATELRE
HIHBL.

FEZ A R S MR R G R, FENEERER.

1. MAASMRALL. BEELMERLRIAER. Bk, BWE.

2. MAHENRASENTANE. BESETLEHM, SELMY

KZ MTARERY R, ALTHIR P MDD LERE, SRERL™
AR A B

BRI A LB AR, FTURITRAZA B RS gk
LS. TSN EUDENEAN AT, BidEHLEAR M.
4D 2 SURALY ink 21 o

DT AN S 4R 05 R R BIN LR SR i R R Ry B U B3
BERFTRSESRRR e MR —RERXR, BENRTHEFHRIEN
EREE, HPEEERT AT ESREWERMN Perlin H3: AFRMAK
WETEAABRRGHEREY: BREERETR T AZAREBERERGRY
ER.

3.2 HiRLEH

3.2.1 YR AR 58

MR E RN SR BRI BB INERINDE. K,
BEMDRTITIHE BRNRASS, SHORIGS,: B, 205407
BT G

RIS SUL AR, AR T SR LR Bl SR T B
M EbE CHR IR, (SEPHES) (BRI, AILURIL
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SV S AL O SL1Y TTiETRE

HKH1 LR ot I KD 5k 4 KA 5HAAEHXER
MCFabric AL TR R BERENH
TEREEAR,
R RS
MCThreadArray 2h Lk H FEHL. EE|pTAYY | &% MCFabric
HHE, 2R | BT R RAEE,
eheR BRI S | B HE MCThread
i
MCThreadArrange =k E e 271 FhHe. EebeedE | w4k Z MCFabric
B BUR K REE
MCWeave MM EAT | TR FMMALN | LR MCFabric
SR BT Kb R R
MCSimImage e R FRSBRISE | SR MCFabric
th 5 KPR RER
MCThread BIRG R R B — bR A T LR
; & MCThreadArray
: n iafo ki
CRenderThreadSect | #PERELE2 %I A4 YR R eI SR A
BT SR, MCFabric *# i
2]

3222 MR T ERMEMEHEEEDEE

TR AR 20 28 J8 #4128 MCThread

R RO LSRRI, R

Y B 5 P 2 R SR A B A KR

*/

/e 0-Bixm, 1-EM, 2-

class MCThread

{

public:

/* ey 510 N ¢
COLORREF color; I EER I IR, RGB i RR
float ~m fDiameter; / ZVERRIEE(mm)
int m_TwistsDir, m_nTwists;

UK DINIE <3

1%- ek VAL A B

26 U
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/* 2> hIeb £k Bemt R #l— R 5 E 2 */
int m_ColumnColors; /e ek B AR R A LA BN A X 4
int m_ColumnGrads; //?%fﬁﬁ?ﬂ"ii% (58 AT A 28 SR O 5 1 B 2 Tl [P 2

int m_ShadowColors; /4 Hleb £ AT LN AR BRI B LA X 4
int m_ShadowGrads;, /43202 2 SN BA RS ORI & Bl 8. 2 8] 922 1L

float m_Slope; "L IR _
int m_TwistColors; e H2h B 48 P 28 SR e R LA X o
int m_TwistGrads; 1185 2R 38 P SO SR A A AR 22 A] AR AN AE
int m_PixelGrads; /1L R E BRI BB R R TR
bool m_CheckFuzz; /3 Z2b4R 2R M ERRR

/* sxEleb s B B — R B */

1

B IR LbLL B (928 MCThreadArray
class MCThreadArray
{
public:
112 R B BRI TR E AR M m
CArray <MCThread, MCThread&> WarpThread Array;
CArray <MCThread, MCThread&> WeftThreadArray; //#5#bebik ¥4
1/IN® thr SCAE 2 A LS ER SR (B vk LRI 6 T)
void LoadFromThrFile(FILE* thrFile);
void SaveAsThrFile(FILE thrFile); IMRTE thr PR SO

EHAZHE(12E MCThreadArrange
class MCThread Arrange
{
public:
int nWarpThread, nWeftThread;//422b B EHEFIH H LI eg. 2 A3B, 3 510
/ERey L HFIR AL
BYTE *WarpThreadArrange; HeR LS FIWIRE E.g. A 2030 2A3B, 0
fWarpThread Arrange[0]="A’-" A’=0

W27 W
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/MWarpThread Arrange[1]="A’-" A’=0
//WarpThread Arrange{2]="B’-" A’=1
/WarpThread Arrange[3]="B’-’A’=]
//WarpTh:eadAnange[4]=’B’-’A’=1
BYTE *WeftThread Arrange; HERENHE R, 30 ) 7] 42 204 7
int nWarpDensity, nWeftDensity; // & 420 & KA JLFFLIECUT -804 m
LRI ;

THREADDENSITY *WarpDensity; i BECIIETE
THREADDENSITY *WeftDensity; 1 EREb I
public:

void LoadFromLstFile(FILE *IstFile), /MR8 A * 1st 24

int GetWarpThreadIndex(int thread); 112K 25 thread M 40 ¢ £ L5 HEF Y
bo K 5 § 1

int GetWefiThreadIndex(int thread); {13R % thread MG DAL LR HFEF P &)
XF R $E
oo
B A 2N SRR 928 MCWeave
class MCWeave : public CObject
{
public: :
int nWeaveType; /10: FALKHARERL: 1 FASUREIRER

int nWarpLoop, nWeftLoop; /243K F 40 41 504F W, i 3 B /D I A1 U5 55 e JL
FUJLATHL AR

BYTE *arrWeave; 2SR A S IR B A A S
CWh *pWh; 11253 F SRR BT, TP T SR

void LoadFromWvFile(FILE *wvFile);  /M*wv LS A2

BOOL IsLift(int warp, int weft); //7+5H 2 warp & 20158 weft iR i 20 354N
ISR | FRBLEESYRE 0 %
IRERey B dh 484

PO EI% 2% MCSimImage

w28
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class MCSimlImage

{
public: : *
BITMAPINFO m_BitmapInfo,  / HUil#fi {23k
LPBYTE m_lpDib; _ I BBARE
/ORI EERMERE. B, R E®
BOOL Createlmage(int width, int height, int dpi=600, int bitcount=24);
void ShowImage(CDC* pDC); I BRI
BOOL SaveAsBMP(LPCTSTR lpszPathName); i RS YIERIE %
1

SeEREY £k B 40 I 5 1% 928 CRenderThreadSect
class CRenderThreadSect : {

public:
COLORREF m _OriginColor;  /RiEHIZ 5,
CSize m_Size; Ve A= 08 S 8-
int m_ThreadType; 10 2eb; 1:5864)
int m_OriginX; HERBELHRRENE
int m_OriginY;
int m_DP[; 1A R R I 53 RS

float ~ m_TransparentFact; MR EP M RMEFERFSH

float  PerlinNoise2D(int x, inty); //7+ B H— sl Perlin PR %

bool ReadThreadSectinfo(MCThread *thread, CSize size, bool ThreadType,
int DP], int x, int y, COLORREF &FuzzColor, float transparent fact, float
FeatherLength, float FeatherDistance);

IENE AR

void SetShadowElement(int x, int y); /i B M B R ERE ANEE

void  SetColumnElement(int x, int y); /S HE MBI ARG L E A 1R

void SetTwistElement(int x, int y); /i ERINIEERRE S ESHEEG

COLORREF SetTexture(int x, int y);/tH SER 2L 0 B R G S % s,

COLORREF Fuzz(int x, int y, COLORREF color); /#INEMHEBE, F—4
[R)ri k(s

COLORREF GetPixelColor(int x, int y); I A% % 35 I 24 1Y i LA (R,



2R S LR EL I TR

¥

AR R E A AROE, BB, AT 0928 MCFabric
class MCFabric

{ .
public:
void InitialFabrics(int maxwarp, int maxweft, int dpi, int mode);
/1 PR R R
void DoSimulation(); /TSR
private:

void CreateFabricGrid(); ~ // WEL L%

void CreateThreadEdge(y; / B HF—HMELNAEGAR . URGLH LT
i 57

void CreateCoverFactor();  // S ZHALUN KB % R CoverFactor, (T
3.3.1 PR HTERD

void LocatePixellnGrid(float x, float y); # HaE AR LT — A (x,y) 7L/
M 22

int LocatePixellnWarpOrWeft(float x, float y, int recursion=4);

1 HELYER LIMTE— A NHILENE, &2, G9TREN

COLORREF DrawPixelWithColor(int x, int y, int &light);

i HESHER LHEE S y) ELHIREGAE

int GetRélativePos(int X, int y, int &x0, int &y0, int warporweft, MCThread
*pThread, CSize &size, COLORREF &FuzzColor, float &transparent_fact, float
&FeatherLength, float &FeatherDistance);

i B E— S S ETE 2k B L B AR AL E

MCFabric(MCThreadArray *pt, MCThreadArrange *pa, MCWeave *pw,

MCSimJmage *pi) ) fEABFE SR, Hi& MCFabric 34
private:
MCThread Array *pThArray,

MCThread Arrange *pThArrange;
MCWeave *pWeave;
MCSimImage *pImage;

b

W30 9
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3.2.2.3 AYEEHE = hLs

RS MG ORI, 3 S U R I L R T

1.
2.

9.

10.

11.

12.

13.

14.

15.

16.

17.

TFuE#4L, P& CFabricSimDoc: :OnSimulateDo ()

it 2 1 iAF MCFabric fabric (:+-), SEINZUELILN & I Z # 3] MCFabric 2
foat R A58 (pThArray, pThArrange, pWeave, plmage) ¥

i$#% 1 iR fabric. InitialFabriesQ), #HLEWINE. &, SrFENHL
Bist, :

i 3 ARV LR
CreateFabricGrid():CreateThreadRandomOffset();

CreateThreadEdge ()} ;CreateCoverFactor () ; InitMatrix(};
RIEH B E®BESE. & PRGBS EER

SimImage. CreateImage (fabric. MaxWidth, fabric.MaxHeight,

dlg. m_resolution)

i fabric. DoSimulation (O, JTHEHERL, EHSL4LHIESR

T F2618MALocatePixelInGrid((float)x, (float)y), JUMIZ4aT£EHIMRE
T R4 20 2% B it i

TF26 I LocatePixel InWarpOrWeft ((float)x, (float)y), i ZHj S/
ZimZer. T H

74 #2638 FICOLORREF DrawPixelWithColor (int x, int y), w5 2H0 %5 H
iR EN

L FR9IE A GetRelativePos ((int)x, (int)y, x0, y0--), HE MM ASL
BA T AR E _

#2918 M sect. ReadThreadSectInfo(...), EAMBLEERN S INEH
TF29iE Hsect. GetPixelColor (x0, v0), tHE LB P E— S ¥ E6
it F2 1298 COLORREF SetTexture (int x, int y), %4FT ML REE N A B
A, 2hEE B R — S A B

T2 HSetTwistElement (int x, int y), i+HFENREHRERE SN
B, :

T R 12{8HSetColumnElement (int x, int y), tIHEENRABEABSEEERE
S HEA,

i #2129 HSetShadowElement (int x, int y), HEHRMBEEHREEREMN
1pigiN

T #2129 FCOLORREF Fuzz (int x, int y, COLORREF color), MMEPIRHE
J&, X— Al
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3.3.1 DL AHE s B

FEKBREIST, SYSHTIEREN, MENYRTRFELABEEN
MG . XA, BATATEURA AR5 B SR UX M IR ?

3.3.1.1 EIFHABIMLHBERS:

THUEDEEZL DG, MEARMBYALLEMAREEBR. BEWER
LG ERRMNG, ERITSETAMAN S (RRELBLE), S2H
O BRZMHE ARG HESNEREAHEERN (FlmSebeb i ER L 50
HYEDK, BN T 02 ZXRWRE, MELSNERRE 0.4 R/, 24
B REA T REAR AL,

?ﬁﬁﬁé%ﬂﬁﬂﬁ» ENRwHERERA—F, BHXEILESR

. ELALEIE AR ZAR N EL

. AL S EIBAN S E B %

3. LSRR ZAN SMEY LERERMALR ey

HTFFEXENRE. ERBRKMNEY, BARSNER: ExEIWEREm
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3.3.2 LR BB RUTT I

T RHS S 204 B B B K BT AITRAT, HBOREH 5 T 2y, A
LR LA AR R B, T AR JEROR B LA 2 B B M, 75
AR R R . AEBREA. ER, FRFEUNBENTIIS %
RihE T R HMEAER. -

MARRGREL RS TA, A MEFEENEE. 7EH (B
%30k 9) PRA T EAERE MaoME RGN A ITRE, REXHT B
SR AR H D B R T b 45— AR I ORI A 1A

SROFH BRSBTS R 2D, 7k bR, (B, e RARELSK
HRMAT NI A . F, DARITERANEES, &R LTEMTH
R — R R B INBTIAL, FTLL, BRI RN, AT SR M,
TR T, YRR R RECR AR |

Xu(B% 3R S)FERBEH SRt ias, SR TR 0958 (Lumislice) 4
BRI AW %, BRMNBEYNBE, ERENER, K
(Lumistice) M4, LUREH ESWIBRR ISR, SRASTE=EEH> b

i, AADRIHEER.

BAVRA T b Lo B 187 B0 Z o Jy sk qtl g — il e £k
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BRI CATHRE-MRAE

b. AT HHOLKETEFICRME, X a s
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RHARR ik
fRi%: HEfSESainiEgil, S8MIREasm (THETITENRE
A k) BN

T
b 74

e

@O EALLEES ER A (x0,y0) M RGB B (rgb)

@ & (xoye) FITERIPATELA y=kx+b,
b=yo, —kxo; HIFHb KHEATEEMBRNRR, HES (xoyo) TEHRMTIBEL
M2 FRAFE, REE LR, URREEMMBEESN. ERAH-TB A
(xq,y0) ZRm—NEOEEY. FTLL (xoye) RN TRELSEL R, BEOHE
A% (r+1X grads, g+1 X grads, b+1 X grads) (grads & & ~BE % H 2 6] i fa,
AR IR L)

@  (xoy0) KIFIEAMEEEAERR

d. Xt cHPFEAMEREMENSE (HFEHBET
—VEENA)

3.3.3 Perlin "5 A28 (H AR LT RR)

REAEMINIKFEF D RABENECREEATIENE, H8YENED). TAE
AT TE N AR SUE A BB BRSO R BE DL ECR A S MR TR SR
AT AL, (BRI FHEMTIM R HAHELUE TRERAAR. XRER
TR AR, ERSATARJLFIrARN BRLE, R, EfHH

A% 11 75 5 4 R TR 45 R PR e
DPROEAER AR YA S e, VPR B T e AT A iR L
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® Sin PR

___ Amiplitude Sin PR AR PSR — A g F
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\/ \/ NV LG =3 e

Waveitngth 1/ 235 'K s

1
requency = oo

® IRFERE .
A _ EXA AR RHPE YD, aBpsig
Ampliude oL T BEE AAS BRI LT BEHLE
E. PSR, RIERAHhE R CEMNE
AMEZ B ER. BERE—AUHSBT—
Wavatangth DEEMIER . RFER, Mg EH 1/
J -
I EE Perlin 125 58 %

e, MEENCEE T U T ANESEN R, S8 ARMmENIREAR R,
e A X R B MR e, RMEE T P IERESNE SRR, I
gh 2 Perlin M S ER .
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Amplitude - 32 Amplitude - 16
. frequency ; 18 frequency : 32
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B L 6 MREE M, R LEETE
Sum of Moise Funclions = (PefinNoise}  (RATLIEFIXAREE S S, . MERFA
MY ZR AL« IREL TR RE NP IEMR AR B R —
RIS ER. Tk FRE N ABFRRE
XA 5 SR A B K R B, AR T =
HERR S, IRAME TRt THEE.
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eS8 (persistence)

B PRI B DN IX L0 75 R SRR, PRAT ARAR ANIE &N S R B PR IR AL R
BEA, —#{HFFH, E—R5EESENHERZE, BARATHEENE. Ik
BRI HE M. 244K, (R0 BT DLTE AR IR B e 75 R 4 Tl 810 R R R SR R R IR 48
bR, 260k, E—NRERAALE, R DHRHRER. SRR S
B EUNIRIEIR b SRBEMRARLEEBN. HORAGIEMENFHERE S AN
WSS BRAT, BT DL A0/ U4 E A SR R B3R

HTHRBERAA, MARZREEHE, WIBXILNW, BAERT M
BEOXMMERARIE RN ME T HHRE. XMak 2R Mandelbrot % ¥R,
fh RS TEEARNBIEAZ —. RITMREX, FREZEHAFESHRAEFEESE
WIS EBHE. RIS FrEE 2 B e R EAR:
frequency = 2
amplitude = persistence'

XEM i RN AEINE  MEEREL. T ERER T ARKFEESET
Perlin M 75 B F= 2 W . 54 Perlin BEABR 6 MEMEFEHMNEM. &
IBEAE A F EIh S S R SRS, Perlin FBHIZE (L NHE.
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Frequency 1 2 4 8 16 32

Persistence .- ' P —
=1/4
Amplitude: 1 A e Yea Vass - 024 result
Persistence . e i
T e B s e Tl \
=172 - :
Amplitude: 1 l/z 1/4 1/3 1/]5 ‘/32 result
Persistence e e, . _ L f“‘a,_
- oA S e e, e A e et o ey == YT "‘ﬁ%&
=1/ root2 N - %
Amplitude: 1 lf|’,4.|4 ]/2 1/;,323 ]f4 1/5.656 result

Persistence .-

i+ W = ety

Amplitude: 1 1 1 1 1 ' 1 resnlt
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Octaves

Octaves 5 E—RFIEBMNRF R . 2B LUXPERRIERE A 81855
BB AR R BT — AR T R AR N8, MAEF AP, Octaves HH AR HES
. Fik b, AEEEME PS4 Octaves SELRURTIRA D #RAT LGB IMEL
Wi/b Octaves. ¥R, FRTTDIES S . iR 2 ITH A Perlin R ETEHHALRR
FenEg, REASRESRBEANAA, LY Octaves HISIER TRE R
MR s, BT RAR N, FREREWHRNE LRI IX IR R
RN . BEE, A Perlin MR T XN AL BIMRTTRES FIRE A R
O B Bk BR SR S BT RN IR .

Iy — T B 1) i U5 B gk 7 R BB B0 1M AR AR R 45 N BL R T ANRE P AT
LR o RS LA A R DR N Ik AL S NI T RV E B B B . Perin
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ROFEEFRAERBIE? SR B ERUEE — RS &
Ao SR E H ARTF I RAVEF o A B H AT A R 38— 8, |ORA K
{FEE B~ A RSB XA G F B FE RN R R L RTS8 5
THARKR . R, SFREHAHERMSEY, B ER AR R R,
TSNP S HA RN, ErRMEER RN

MAERMNOEBERE T RIFEEFKBENEULRSE, TR kil —
B FEAEHR - MRS ERMES. TRRMNERNTF—1.0 A 1.0
Z [ §— A R E

function IntNoise(32-bit integer: x)
x = (x<<13) 7 x;

return { 1.0 — ( {(x * (x * x * 15731 + 789221) + 1376312589) & 7 f{ff{r)
/ 1073741824. 0) :

. end IntNoise function

MRRRE - NMRRAMEIEL SRR, REWRES LRRE, REXE—
EHF. BEFERRBANHEFHRLIFRE BB CUs A B NER R
PRAT LS — A JF 3 B AR B R R e X — 1 55

G E R H ,

BT RAERN G, RINERAOZCEMELERELTTE. XE®
HIRE WTHLEFRTE, SR L MR B ETHR. — MaMEREEREE 3
BH: abx. a fllb RIBERBOH RS x £ 031 ZRAMN— K. FHE
FRECARIE x RUME, B a b ZEFH. WRxHT 0 TEMa, MF x %
T 1, ERMAb, mPx HFOoM1ZME, Ba, EiRE a b ZEIH—NE.

RIERVEARAEL IR R B E R A KL, AL iR 2 AR5 2ok mEe 7. X
SRR, i FLA Dl AR AT,
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function Linear Interpolatefa, b, x)
return a*{l-x) + b*x
end of function

Cosine 1&{8

NN
L/_\/\vf

STEWR, FXR IS th2k Lt A & AR (e 7 AL B il B TS
PN ER—MEH T . BRT WML LT 3E, BEETUrEN
AR, XAMERERN.

function Cosine_Interpolate(a, b, x)
ft = x * 3. 1415927
f=(1 - cos(ft)) * .5
return a*{(1-f) + bxf

end of function

f\\ﬁ/\

B X R aT LASS A e p hk, (BRI A 1B A 0t i a2
TEREMRK. RAEMETHA Cosine EEAIFAME, B2 EREMN
FhZ — X PP IT IR A ARt S E A AR T 3 B8,
WA E T RILE S T 5 M2

FATH VO. VI, V2. V3 RAH a F1 b, x 15 R Z AT 487
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VO=a 2 Hifi— A
Vi=agm
V2=b
Vi=bZEH— 8=

function Cubic_Interpolate(v0, vi, v2, v3,x)

P= (v3 -v2) - (vO - v1)
Q= (0 -vl) - P

R=v2 - v0

S = vyl

return Px’ + @x* + Rx + S

end of function

kM P AR 6 R

H T IRAE T LA AR, PR T AR YR AR B S AT R (E BB R A4
RS, ARIIALE TR A ) R R D DT RS A LA, sl R AR . B
fiTAets R AR BRI M R BT AT 00 AT Sl BE B R E KA AR S
XX — IR IR A

0 7 R B I — R T S BERER, ICE AR T E, B
eI E s, AVETE
—HELIR RS

Efunction Noise (x)

é end function
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function SmoothMeoise_ 1D (x)

end function

return Noise(x)/2 + Noise(x-1)/4 + Noise(x+l)/4

THELIR R

function Noise(x, ¥y}

end function

function SmoothNoise 2D (x>, y)

corners = { Noise(x-1l, y-1)+Noise(x+l,
v+l) ) / 16

sides = { Noise(x-1l, y}) +Noise{x+l, y)
/ B

center = Noise(x, y) / 4

return corners +.sidas + center

end function

yv-1}+Noise (x-1,

y+l)+Noise (x+1,

+Noise (x, y-1) +Noise(x, y+1) )}

i
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| SR
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bR e, TR BORATR . RATREMS LB YE T Jn IR 75 R HL
4 NIHEN, BHBOLEIRAERERS (RASD, BAEENAEREBM
BT XMFEELMOBAES, ZHNTRT, BOMER R RS
W, FEMR, XHOTEREBERETXE, SR, MHRRAEE.
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ER A A AR I B TR L e 5

MIERAIDE TR 7 2R B BAIRE T, B RERN R ESE 12
&k, B3 — Perlin % 75 R 8. XA T A SR R JUAMEES: PR BRI 2.
B R B, Perlin B HEZ A H%, HRERE-IBREASH, CRH—H
{H. BUFR—ANE A Perlin B '

Perlin B 4B —MEH . B EF BT RE & Octave BN, MK
JEARE NG . BATEAIRER R T ARMMES B, 58 i A Octave FI BN
EERBAIC A Noisei B, BATRLH®TA Octave ME—ABRHERE, BHA
BT e S R S A B L EBRABRIR, AAEIT 3 AMBRRMTEL.
2L SR PRVT LU EE AR R —BRACRE, BHE T —T Noisei HHIBE
—4 Perlin Elﬁ'fﬁﬂ

function Noisel (integer x)
= (x<<13) ~ «x;
return ( 1.0 — { (x * (x * x * 15731 + 789221) + 1376312589) & 7fffffff)
1073741824, 0) ;
end function
function SmoothedNoise 1(float x)
reéturn Noise(x)/2 + Noise{x-1)/4 + Noise(xtl)/4
end function
function InterpolatedNoise_1(float x)
integer X = int (x)
fractional X = x - integer_X
vl = SmoothedNoisel (integer_X)
v2 = SmoothedNoisel (integer_X + 1)
return Interpolate(vl , v2 , fractional_X)
end function

function PerlinNoise 1D(float x)
total =
p = persistence
n = Number_Of Octaves — 1
loop 1 from O to n
frequency = 2
amplitude = p’
total = total + InterpolatedNoise;{x * frequency) * amplltude
end of i loop
return total
end function

=24 Perlin 8/ AT .
A, TRATIARUAS Ly St AU e (g QTS FE) ) @l 4t - e ok 0 2 0 B F) Perlin W
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BR3P
function Noisel (integer x, integer y)
n=x+y *5H7
n = (n<<13) " n;
return ( 1.0 = ( (n * {n * n * 15731 + 789221) + 1376312589) & 7f{IfIff) /
1073741824, 0) ;
end function

function SmoothNoise 1(float x, float y)
corners = ( Noise(x-1, y-1)+Noise(x+l, y—1)}+Noise(x-1, y+1)+Noise(x+l, y+1) ) / 16
sides ( Noise(x~1, y) +Noise(x+l, y) +Noise(x, y-1) +Noise(x, y+1) } / 8
center Noise(x, y) / 4
return corners + sides + center

end function

il

function IﬁterpolatedNoiseul(float x, float y)

integer_X = int(x)

fractional X = x - integer_X

integer_ Y = int(y)

fractional Y = y - integer_Y

vl = SmoothedNoisel (integer_X, integer_Y)

v2 = SmoothedNoisel(integer_X + 1, integer_Y)

v3 = SmoothedNoisel (integer_X, integer Y + 1)
v4 = SmoothedNoisel (integer X + 1, integer Y + 1)
il = Interpolate(vl , v2 , fractional_X)

i2 = Interpolate(vd , v4 , fractional_X)

return Interpolate(il , i2 , fractional Y)
end function

function PerlinNoise 2D(float x, float y)
total = 0
p = persistence
n = Number_Of_Octaves — 1
loop i from 0 to n
frequency = 2'
amplitude :

total = total + InterpolatedNoise;(x * frequency, y * frequency) * amplitude
end of i loop
return total
end function
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Perlin M 75 (1
5 T Perlin A G, BATREH © ok MLsft2ne?

fE—#HE == o] PRI« |
BRAMEEZL: T4 RIR D KB RIER A5, 35 Perlin RERE
RTEWRFTRIAY S -, AN KEE— D EYMARAT SRR, EE0E
Ak mAs). i
BRFLEA: ATHNSHINEERERN, IFEERTER. TR
BT TAT LAIE Perlin 3 75 5 F B — 2B M LR, AR ENL RS AT
IR A TFLHIR 5%,

TE 4k B P R

WK SXAERT "4k Perlin REINEERH . EARMIHE, FELEX
EHFNERRTFEATFP. B— AL BIEEER L. ARMUR AT RN,
i L AEL2 S AU . XA T AR AN ER T ERALE N HIFE. £
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Z Perlin BB RIHEER T = M4 5.

AR A Perlin 275 RERS L2 0 B RS REROM PR, o BT LURE 77
FEB5E 2 LT R A o X B PR — S O/ A R B A B RO T
kAR,

E=ZHT R RINA -

ZHRE: RIIETUR Perlin MEBER=ZEN =R, M4, R SHEAR
R B ER k.

ZRFE: A=Y Perlin REBUZER FE R AIMOELTELN RS EE
&, BIZEMIERR

WA, LRI ABESRBZIN T R RS R, XM
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FESHE, =, KERR W Perlin BRECA AT (by Terragen)

H 3D Perlin "2 5 4z g1 = 2 3)) i

FH Perlin M 75 4l B0 ER _
F Perlin ERE0CK A RBORARME A B &R RS, T A4 RIRA KSR
I R RN AR R ERRAEA . AMERIERRER, JLEHRHE
ML ABEE A Perlin A RSkl Bl BEZI — S th i, B BlE L =4Er) 1§
L0, XFERAT LOMER R A e HIscE, A RRC SRR A M .
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A SO BB A — NSRS
[ Perlin 883 (34 P1) FIF4&HIKERIER, 5
— Akt S B R I R BUH T4 RIR S, Hb Pl
NEHBIEANBRBARN: — MR T L —
Al T BER

RIEA RS A LU Cos 2 SR B

texture = cosine{ x + perlin(x,y, z) )

A Perlin 88 $42HIARLL
g = perlin(x, y, z) * 20
grain = g - int{g)

Ak B A B a3 R m SR AR R S — 07 [ R
i A

bumps = perlin(x*50, y*50, z%20)

if bumps < .5 then bumps = 0 else burrnpusj
= 1t
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3.3.4 ¥ Perlin BN H B 4b 2 op A 2P S0 B RR -
202l AL AT S M UL F LA DI,

1. 425k Perlin U F5 £ 3% B {8
Perlin SFEZ H Perlin ZE )\ FFERB UM, T LIAERE 2564 gL
. 14, Perlin BREBE SN HTEXEA . KGR EB%S B RETH RN
P BRI, Perlin BREGR—RIVEBERLNB N, XLbuE S R HIRE
WY, YRR, "4 Perlin BRBRMIA KR 4TI PRSI (xy),
P RB T —NMESBL F (FX1284127) B8 (xy) # RGB
B ERE T THE.

Bt R,

(BERE: WIEHZE f=1/30; persistence =0.5)
2. ERENaHES ‘
X F AR R T I E— D K EE R Sobel BEHF. HEFENT:
WEH AR S (x,y) HEE,

POucr ety | Pl | P2riy-n

p3(x-| ¥ (x, Y) p4(x+ 1y}

PSxty+) | POixyrny | PToxsryen

SEFE (x,y) M 8 45 Perlin BREUE, 2% p0~p7:
WiE, i
bufl = p0 + 2*pl + p2 - p5 - 2*p6 - p7;
buf2 = p7 +2*p4 + p2 - p5 - 2*p3 - p0;
noise_f= (| bufl |+ buf2 | ¥/2;
if(noise_f>1)
noise_f=1.0;
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55 B8 3] noise_f€[0,1].47 noise F{E A AFEWIEMZE * noise_f
=0, BERFEREA; noise =154 B0 FE, % noise_fE(0,1), ERH
Bt noise fXAYRE+ (1—nosie ) XHRE. RilREBHAE, HH
BARA, BIEE:

3. BHGFESIN
IR MEFHCE 4,40 b SFRP AR EHREDLRE MBS L RK L.
PR RIS : noise fX IR+ (1—nosie ) XFEMD (FEABHIE
i, BREADLERPGE).

4. HTHEREIUNEIEBR, BEFILIEM y1 5 yo, N v2 5] y3 REETBHE
1, GEEPNE T, ‘

5. BRIBEPEMANERE
tEL P IRTT R B P = HH noise_f #4l, 7E noise f 3K 1 pOihy, EN
HE 1E noise_f #EIE O AIt0y, EFRH. FUESTEPE, wTLlEd
% 3 Z wi%t noise_f JF 4, {#18 nosie f FI{EIRJIIAFE[O, 1], BEFHEELX.

noise_f JT-F 77 FIRCR
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6. Perlin B &) —A~ HoAh N FH
VW RS A2 R AR R, BRI 2 PR AR S
bufl = p0 + 2*pl + p2 - p5 - 2*p6 - p7;
buf2 =p7 +2%p4 +p2 -p5 - 2*]53 - p0;
noise_f= (| bufl |+ buf2{)/2;
if(noise_f>1)
noise_f=1.0;
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