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Abstract

Above all, it is a very consequential issue to produce the photorealistic plant
image in CG field. When the issue comes to how to make the image real, the rendering
technique and the way of showing the shape and trait of plants takes a great part of it. As
we simulate the plant image, we cannot stay away from the botanic accuracy , in addition
to the accurate rendering effect. L-system is the most well-known technique that used to
simulating the process of plant growing. As we know, L-system could simulate the
process of plant growing by using the self-iterative production rules. Building the
production rule that exactly like the real plant is a complicate and time-consuming job,
because we need to convert lots of information into parameters. For the sake of common
users’ convenience, we create the L-grammar Generator to help the users create the
L-grammar based on the plant description and plant photo. After the L-grammar coming
out, then, we use a proto-type system, so-called”’SimEco” to create plant image. Beside
the result image accuracy, we also simulate the process of growing, from the very
beginning, the bud, due to the bounds and rules in morphological botany. Furthermore,
our research adds a physical model to simulate the influence of heliotropism, windage

and etc. Then we can simulate the interaction between the plant and the environment.

Keywords: L-system, generate plants, physical animation
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Y-S S s RNl

Grow {

w = A(0);

A(0) > S(2) ;

S(2) -> S(100) [rotr(1.078734)rotu(-2.678500)S(15)]rotr(0.168208)rotu(0.000000)S(3) ;
S(3) -> S(100) [rotr(0.968645)rotu(0.413011)S(16)]rotr(0.254051)rotu(2.740428)S(4) ;
S(4) -> S(100) [rotr(0.80000)rotu(1.00000)S(18)] rotr(0.199278)rotu(-3.027257)S(5) ;

S(5) -> S(100) [rotr(1.328597)rotu(0.596998)S(20)] rotr(0.095898)rotu(-2.481976)S(6) ;

S(6) -> S(100) [rotr(0.851592)rotu(1.077676)S(23)] rotr(0.360359)rotu(-1.494222)S(7) ;

S(7) -> S(100) [rotr(0.875823)rotu(0.895065)S(26)] rotr(0.374151)rotu(-2.917036)S(8) ;

S(8) -> S(100) [rotr(1.163584)rotu(0.569395)S(29)] rotr(0.517579)rotu(-2.164740)S(9) ;

S(9) -> S(100) A(10) ;

A(10) -> rotr(0.131326)rotu(2.957337)S(10) ;

S(10) -> S(100) [rotr(1.286899)rotu(-2.640274)S(32)] [rotr(0.781501)rotu(-2.525453)S(33)]
rotr(0.185149)rotu(-0.248169)S(11) ;

S(11) -> S(100) [rotr(0.575201)rotu(1.566550)S(38)] [rotr(1.121019)rotu(1.406090)S(40)]
rotr(0.176646)rotu(-1.533860)S(12) ;

S(12) -> S(100) [rotr(0.521141)rotu(0.433825)S(41)] rotr(0.336766)rotu(-3.016415)S(13) ;

S(13) -> S(100) A(11) ;

A(11) -> S(100) F(0) ;

S(15) -> S(200) [rotr(1.417282)rotu(1.4)S(1)L(0)] [rotr(1.464461)rotu(-1.4)S(1)L(0)]
rotr(0.000000)rotu(-2.484141)S(1)L(0) ;

S(16) -> S(200) [rotr(1.417282)rotu(1.4)S(1)L(0)] [rotr(1.464461)rotu(-1.4)S(1)L(0)]
rotr(0.488999)rotu(-1.667325)S(17) ;

S(17) -> S(200) [rotr(1.417282)rotu(0.0)S(1)L(0)] [rotr(1.464461)rotu(3.14)S(1)L(0)]
rotr(0.000000)rotu(-2.539291)S(1)L(0) ;

S(18) -> S(200) [rotr(1.417282)rotu(1.4)S(1)L(0)] [rotr(1.464461)rotu(-1.4)S(1)L(0)]
rotr(0.519472)rotu(-1.551973)S(19) ;

S(19) -> S(200) [rotr(1.417282)rotu(0.0)S(1)L(0)] [rotr(1.464461)rotu(3.14)S(1)L(0)]
rotr(0.000000)rotu(-1.978830)S(1)L(0) ;
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S(20) -> S(200) [rotr(1.417282)rotu(1.0)S(1)L(0)] [rotr(1.464461)rotu(4.14)S(1)L(0)]
rotr(0.632549)rotu(-2.387246)S(21) ;

S(21) -> S(200) [rotr(1.417282)rotu(0.0)S(1)L(0)] [rotr(1.464461)rotu(3.14)S(1)L(0)]
rotr(0.263607)rotu(1.978250)S(22) ;

S(22) -> S(200) [rotr(1.417282)rotu(1.4)S(1)L(0)] [rotr(1.464461)rotu(-1.4)S(1)L(0)]
rotr(0.000000)rotu(1.882501)S(1)L(0) ;

S(23) -> S(200) [rotr(1.417282)rotu(1.4)S(1)L(0)] [rotr(1.464461)rotu(-1.4)S(1)L(0)]
rotr(0.340223)rotu(-1.997677)S(24) ;

S(24) -> S(200) [rotr(1.417282)rotu(-0.3)S(1)L(0)] [rotr(1.464461)rotu(2.8)S(1)L(0)]
rotr(0.725477)rotu(0.063823)S(25) ;

S(25) -> S(200) [rotr(1.417282)rotu(0.0)S(1)L(0)] [rotr(1.464461)rotu(3.14)S(1)L(0)]
rotr(0.000000)rotu(0.914290)S(1)L(0) ;

S(26) -> S(200) [rotr(1.417282)rotu(1.4)S(1)L(0)] [rotr(1.464461)rotu(-1.4)S(1)L(0)]
rotr(0.163021)rotu(-1.223614)S(27) ;

S(27) -> S(200) [rotr(1.417282)rotu(0.0)S(1)L(0)] [rotr(1.464461)rotu(3.14)S(1)L(0)]
rotr(0.258636)rotu(-0.178403)S(28) ;

S(28) -> S(200) [rotr(1.417282)rotu(0.0)S(1)L(0)] [rotr(1.464461)rotu(3.14)S(1)L(0)]
rotr(0.000000)rotu(2.628339)S(1)L(0) ;

S(29) -> S(200) [rotr(1.417282)rotu(1.4)S(1)L(0)] [rotr(1.464461)rotu(-1.4)S(1)L(0)]
rotr(0.170239)rotu(-1.269727)S(30) ;

S(30) -> S(200) [rotr(1.417282)rotu(0.0)S(1)L(0)] [rotr(1.464461)rotu(3.14)S(1)L(0)]
rotr(0.240432)rotu(1.351168)S(31) ;

S(31) -> S(200) [rotr(1.417282)rotu(1.4)S(1)L(0)] [rotr(1.464461)rotu(-1.4)S(1)L(0)]
rotr(0.000000)rotu(-2.331613)S(1)L(0) ;

S(32) -> S(200) [rotr(1.417282)rotu(1.4)S(1)L(0)] [rotr(1.464461)rotu(-1.4)S(1)L(0)]
rotr(0.000000)rotu(-2.011859)S(1)L(0) ;

S(33) -> S(200) [rotr(1.816122)rotu(2.0)S(47)] rotr(0.211526)rotu(-1.330530)S(37) ;

S(37) -> S(200) [rotr(1.047198)rotu(0.0)S(1)L(0)] rotr(0.074787)rotu(0.155047)S(34) ;
S(34) -> S(200) [rotr(0.671015)rotu(1.895298)S(48)] rotr(0.060269)rotu(-1.932377)S(35) ;
S(35) -> S(500) A(12) ;

A(12) -> rotr(0.116573)rotu(-2.984062)F(0) ;

39



S(38) -> S(200) [rotr(0.762545)rotu(2.268994)S(45)] rotr(0.225475)rotu(2.559772)S(39) ;
S(39) -> S(200) A(13) ;
A(13) -> rotr(0.0)rotu(0.0)S(200)[rotr(1.396263)rotu(2.386454)S(1)L(5)]rotr(0.0)rotu(0.0)S(36);

S(40) -> S(200) [rotr(1.417282)rotu(1.4)S(1)L(5)] [rotr(1.464461)rotu(-1.4)S(1)L(5)]

rotr(0.000000)rotu(-1.031213)S(1)L(4) ;

S(41) -> S(500) A(14) ;

A(14) -> rotr(0.239182)rotu(-1.590040)S(43) ;

S(43) -> S(500)[rotr(1.064597)rotu(-0.2)S(1)L(5)] rotr(0.02)rotu(-1.412020)S(44) ;
S(44) -> S(500)A(20)

A(20) -> S(500) [rotr(1.063686)rotu(3.4)S(1)L(5)] rotr(0.0)rotu(0.0)F(0);

S(100)
S(101)
S(102)
S(103)
S(104)
S(105)

S(200)
S(201)

S(300)

S(45) -> S(300) A(15) ;

A(15) -> rotr(0.072193)rotu(-2.643216)S(46) ;

S(46) -> S(300) [rotr(1.417282)rotu(0.0)S(1)L(5)]
[rotr(1.464461)rotu(3.14)S(1)L(5)]rotr(0.500000)rotu(1.629560)S(50);

S(50) -> S(1)L(4);

S(47) -> S(300) [rotr(1.417282)rotu(0.5)S(1)L(6)] [rotr(1.464461)rotu(3.54)S(1)L(6)]
rotr(0.000000)rotu(2.982925)S(1)L(6) ;

S(48) -> S(300) A(16) ;
A(16) -> S(300)[rotr(0.698132)rotu(-1.018114)S(1)L(3)]rotr(0.0)rotu(0.0)S(300) :

-> S(101) ;
-> S(102) ;
-> S(103) ;
-> S(104) ;
-> S(105) ;
-> S(106) ;

-> S(201) ;
-> S(202) ;

-> S(301) ;
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L(0)
L(1)
L(2)
L(3)
L(4)
L(5)
L(6)

F(0)
F(1)
F(2)

> L) ;
>L(2);
>L3);
-=>L4);
>L(0);
> L(6) ;
> L(7);

-> F(1);
-> F(2);
> F(@3);

41



	致謝 
	中文摘要 
	Abstract 
	內容目錄 
	 圖目錄 
	表目錄 
	第一章 緒論 
	1.1 研究背景 
	1.2 研究動機與目的 
	1.3 研究方法 
	1.4 論文架構 
	 第二章 文獻探討和相關研究 
	2.1 L-System的研究 
	2.2 物理模型之使用 

	第三章 理論基礎 
	3.1 L-System理論基礎 
	3.2 植物運動物理模型的理論基礎 

	第四章 系統設計 
	4.1系統架構 
	4.2 系統流程和操作流程 

	第五章 系統實作 
	5.1 所需要的檔案 
	5.1.1 植物生長敘述檔 
	5.1.2 三視點植物照片檔 

	5.2 生長文法的生成 
	5.2.1 文字資料的使用 
	5.2.2 量化數據的使用 
	5.2.3 綜合資料生成文法 

	5.3 物理模型的實作 
	5.3.1 植物向光性模擬 
	5.3.2 風力效果模擬 

	5.4 研究成果 

	第六章 結論 
	 附錄  玫瑰的生長規則 


