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CRT

pixel

LCD

2-1

pixel

pixel

2D

2-1

pixel

AP

API

pixel
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rasterization
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model

hierarchical models

physical models fractal models

models [2]

211 hierarchical models

hierarchical models

API

-
C T 1

2-2 [2]

2.1.2 physical models

language models

data set

2-2[2]



213 language models

language model procedural model
character string grammar rule
character string
grammar rule string
string string

turtle geometry [3]

character

character

R or

FLFLFLFLFLF 2-3



2-3

—>

FLFLFLFLFLF
F-> FLFLFLFLFLF
F F-> FLFLFLFLFLF
F F-> FLFRRFLF 2-4
Koch curve

2-5

VAN

2-4



214 fractal models

Lewis Fry
Richardson, 1881-1953 Benoit B. Mandelbrot 1967

Felix Hausdorff 1868-1942

2.2

2-6

Sierpinski gasket

2-6 Sierpinski gasket

215 data set models

Z=2Xx2+3y

data set models

X uvt =u
Y uvt =v

Z uvt =2u%+3v
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Z=2x2+3y

Y

z



2.2

Fractal Lewis Fry Richardson, 1881-1953

Benoit B. Mandelbrot 1967

(fractals) [4]

221
Felix Hausdorff 1868-1942
1
N —
N
1
N r:Nl/2
1
N r:Nl’3 D
1
r._Nl/D
log(N
_ log(N) (5]
log(1/r)
2-8(a) N=3 r=1/3 D=1 2-8(b)
9 N=9 r=1/3 D=2 2-8(c) 27

N=27 r=1/3 D=3
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@ (b) (©)

2-8

2-9
Cantor set 2-10 Koch Snowflake  2-11  Sierpinski gasket 2-12  Menger

Sponge

e -—- - -

D=log(2)/log(3) 0.6309

2-9 Cantor set
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]

mmmmmm

D=log(4)/log(3) 1.2618

2-10 Koch Snowflake
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.f‘!"’? TT!" TT!TT T‘!TT

D=log(3)/log(2) 1.5850

2-11 Sierpinski gasket

a b ¢

D=log(20)/log(3) 2.7268
2-12 Menger Sponge

15



2.3

L-system
[6]
231
L-system
L-system
[6]
L-system "b” a>ab
a>ab a a "ab”
b b "a

2-13

"a’ "ab” “aba’ "abaab”
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|
N

2N

S
S

a b

2-13 L-system

L-system Chomsky grammarg[8] Chomsky grammars

terminals non-terminals

non-terminals
terminals L-system terminals
non-terminals L-system
L-system r
r
2.3.2 L-System
L-system
L-system context-free  L-system OL-system
L-system 1L-system 2L-system...
L-system L-system
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L-system

L-system

L-system
L-system

X1, X2,..4y Xn

[9,10]

L-system

L-system stochastic L-system

L-system

stochastic L-system

id :lc < pred (X, X2, ..., Xn) > rc : cond => succ : prob

2L-system
® < pred(Xi,Xz,...,Xn)>

<pred(X1,X2, ..., Xn)>

® Cond
® Succ
® Prob

prob

<pred(x,Xz, ..., Xn)>

succ

X1,X2y 4+, Xn

True

prob

Ic rc

prob
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Fase

cond

pred

succ

True



L-system

axiom A(1)B@3)C

Pl AKX) X<3>Ax+)

p2 AKX x>=3>D

p3 AKX <B(X)>CKX y>0>B(y-1C

p4d AKX <B(X)>C(X) y=0->C

A(1) pl A(2) B(3) p3
B(2)C A(2)B(2)C
A(3)B(1)CC DB(0)CCC
L-system
DOL system L-system context-free
DOL system
2.3.3 DOL-System
L-system [3]
L-system G <V,w, P> Vv {Ef, , LI} w F
P F[+F][-FIF
Linel: 1

Line2: 30
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Line3: F
Line 4 (Rule): F=F[+F][-FIF

Line5:@

30

2-14

2-14
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24 5VG

SVG Scalable Vector Graphics 2D
XML W3C
SVG XML
JavaScript SMIL  HTML SVG
SVG beast[11] SVG 1.0 W3C 2001
09 04 SVG 1.2 2003 4 29
SVG
SVG
Interactive Dynamic
SVG scripting Animation [12]
SVG XML XML
® SVG XML  Namespaces
® SVG XML Linking Language (XLink) URI
® SVG eementlIDs XML Pointer Language (XPointer)
® SVG Cascading Style Sheets (CSS) level 2 XSL (see "XSL
Transformations (XSLT) Version 1.0)
® SVG Document Object Model (DOM) Document Object
Model (DOM) level 1 SvVGDOM HTML DOM
® SVG Synchronized Multimedia Integration Language (SMIL) 1.0
Specification switch element  systemLanguage
° SVG animation W3C Synchronized Multimedia (SYMM)

SMIL 1.0 SVG animation
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XML animation

o SVG
24.15VG

SVG
o Scalable

pixel
SVG
SVG
SVG

) Vector

clipping paths

wW3C

unicode
Scalable
SVG
SVG
SVG
SVG
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client

Graphics

XML
XML

HTML  image SVG

SVG

graphical objects

XML
SVG
pixel SVG
path
Symbols
SVG
SVG

Raster Effects
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server



client

Fonts

SVG

Animation

Animation script script

SVG Animation

SVG

A stand-alone SV G Web page SVG
Embedding by reference SVG
HTML XHTML applet JavaApplet SVG

Embedding inline SVG XHTML

Externa link, using the HTML 'a’ element HTML SVG
SVG Viewer
Referenced from a CSS2 or XSL property CSs2

XSL SVG

2425VG

24



SVG painters model Paint

SVG
SVG
SVG group
group
group
group
24.3SVG
SVG
o SVG rectangle
circle elipse line polyline
SVG 2-15
W3C SVG [12]

<?xml version="1.0" standalone="no"?>
<IDOCTY PE svg PUBLIC "-//W3C//DTD SVG 1.1/EN"

"http://www.w3.0rg/Graphics/SVG/1.1/DTD/svgll.dtd">
25
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group

group

polygon



<svg width="12cm" height="4cm" viewBox="0 0 1200 400" xmIins="http://www.w3.0rg/2000/svg"
verson="1.1">

<desc> </desc>

<rect x="30" y="0" width="150" height="70" fill="yellow" stroke="navy" stroke-width="5"/>
<desc> </desc>

<rect x="200" y="0" width="150" height="70" rx="15" fill="blue" />

<desc> </desc>

<circle cx="425" cy="35" r="50" fill="red" stroke="blue" stroke-width="5" />
<desc> </desc>

<ellipse cx="100" cy="150" rx="75" ry="35" fill="navy" />

<desc> </desc>

<line x1="200" y1="175" x2="350" y2="125" stroke-width="10" />

<desc> </desc>

<polylinefill="none" stroke="blue" stroke-width="5" points="370,175 370,125 400,125 400,175
430,175 430,125 460,125 460,175"/>
<desc> </desc>
<polygon fill="yellow" stroke="blue" stroke-width="5" points="275,235 304,336 394,336 322,390
348,476 275,425 202,476 228,390 156,336 246,336" />

</svg>
2-15SVG
SVG GIF JPG BMP...
SVG text SVG
SVG text
tspan tref textpath
2-16

<?xml version="1.0" encoding="UTF-8" standalone="no"?>

26



<IDOCTYPE svg PUBLIC"-//W3C//DTD SVG 1.1//EN"
“http://www.w3.0rg/Graphics/SV G/1.1/DTD/svgll.dtd">
<svg width="12cm" height="3.6cm" viewBox="0 0 1000 300" version="1.1"
xmins="http://mwww.w3.0rg/2000/svg" xmlIns:xlink="http://www.w3.0rg/1999/xlink" >
<defs>
<path id="MyPath" d="M 100 200 C 200 100 300 0 400 100 C 500 200 600 300 700 200
C 800 100 900 100 900 100" />
</defs>
<desc> </desc>
<use xlink:href="#MyPath" fill="none" stroke="red"/>
<text font-size="40" fill="blue" >
<textPath xlink:href="#MyPath">

<tspan fill="red" > </tspan>

textpath
</textPath>
<[text>
</svg>
b .-"/—;/-r E, Y AL
>
.__'r_'}_, ,/:-/-:; . '.',"'\
T
2-16 SVG
2445VG Flash
Macromedia Flash SVG Hash
plug-in
Flash SVG
XML based XML-object
XML -socket
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metadata RDF RDF
binary text
CSS XSL
HTML XML
2-1Flash SVG
2-1 Flash SVG
XML SVG  XML-based XML
SVG CSS XSL SVG
HTML XML SVG
binary
Plug-in Flash SVG
plug-in
plug-in 200K 2.3MB
plug-in 90
plug-in

2-2Flash  SVG  plug-in
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plug-in plug-in Flash

plug-in SVG Flash
plug-in SVG
SVG Hash
SVG SVG
2458VG [13]
) Easy editing
Flash(.swf) SVG
SVG SVG
SVG CSS SMIL Javascript
SVG SVG plug-in
SVG
° Searchabl e content
binary file
SVG HTML SVG
tag
o Localization

SVG
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Global styling

CSS XSL SVG SVG
Open standard
SVG W3C XML
namespace SVvG SVG Viewer
namespace reference audio
Bitmap Bitmap effects on vectors
SVG filter
Data handling
SVG Flash SVG
Rich typographic control

SVG

WY SIWY G
SVG SVG Plug-in

SVG pixel cm

Debugger
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DTD

SML



HTML SVG zero tolerance SVG

SVG SVG Designers
SVG SVG Adobe [lustrator 9 Acrobat
5.0 SVG XML HTML
SVG
Notepad SimpleText SVG

286 PC Mac Plus Palm Pilot
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