The Algorithmic 

 Beuty Of    Plants 

Lsystem- Introduction

Many living things grow in such a way as to produce fractal patterns. Examples include the passageways in the lungs or the branches of a tree. In these cases the self-similarity on different scales arises because growth involves repetition of the same simple process (e.g. branching). These simple, repetitive processes can often be neatly summarized as sets of simple rules. 

L-systems are sets of rules and symbols (also known as "formal grammars") that model growth processes. The name "L-system" is short for "Lindenmayer System", after Aristid Lindenmayer, who was one of the first people to use syntactic methods to model growth. A simple L-system contains four elements: 

1. VARIABLES are symbols denoting elements that can are replaced. 

2. CONSTANTS are symbols denoting elements that remain fixed. 

e.g. The expression 

consists of grammatical variables. Each variable may replaced by constants (english words or phrases) to produce sentences in english, such as "The cat sat on the mat" or "The dog ate the bone". 

3. RULES ("syntax") define how the variables are to be replaced by constants or other variables. e.g. in above example

Example - Fibonacci numbers

Consider the simple grammar, defined as follows ... 

     variables :   A  B 

     constants :   none

     start     :   A     

     rules     :   A -> B

                   B -> AB

This L-system produces the following sequence of strings ... 

     Stage 0 : A

     Stage 1 : B

     Stage 2 : AB

     Stage 3 : BAB

     Stage 4 : ABBAB

     Stage 5 : BABABBAB

     Stage 6 : ABBABBABABBAB

     Stage 7 : BABABBABABBABBABABBAB 

If we count the length of each string, we obtain the famous Fibonacci sequence of numbers : 

     1  1  2  3  5  8  13  21  34 ....

Applications

The power of L-systems comes when we assign meaning to the symbols and rules. For instance the symbols might represent branches of a growing tree and the rules denote the 




     Example  1 . - Algal growth

The power of L-systems comes when we assign meaning to the symbols and rules. The  figure  ( Example 1) above shows the pattern of cell lineages found in the alga Chaetomorpha linum. To describe this pattern, we must let the symbols denote cells in different states, rather than different structures. This growth process can be generated from an axiom A and growth rules 

     A -> DB

     B -> C 

     C -> D

     D -> E

     E -> A

Turtle graphics

To use L-systems for generating graphical images requires that the symbols in the model refer to elements of a drawing on the computer screen. For example, the program FRACTINT uses "Turtle Graphics" to produce screen images. It interprets each constant in an L-system model as a turtle command. 

Turtle geometry, invented by Seymour Papert, deals with patterns produced by the path of an imaginary turtle moving around on a plane. The path of a turtle can be described by a sequence of symbols representing the moves that the turtle makes as it moves around. These sequences form words in a formal language, defined by a grammar such as the following: 

     Constants    = {f, +, -,}, 

     Variables    = {a,b,c . . . z}, 

where 

      f  denotes  “Forward Delta-Step"

      -  denotes  "Turn a degrees Right"

      +  denotes  "Turn a degrees Left"

The Applet- instruction

Overview

This applet allows you to explore the behaviour of L-Systems. It currently supports only basic commands . You are able to view preset L-Systems and modify them to see how the parameters change the system. You are also able to create your own L-Systems and see what they look like. 

Parameters

Color

Choose the color of turtle line.

Depth

This value allows you to choose the depth of tree .  

Initial Angle

The angale that the shape will display on canvas.

Delta  Angale

This slider allows you to choose the angle of rotation (in degrees) used by the '+' and '-' symbols. The text box displays the current angle. You can also set the angle via the text box. 

Axiom

This is the initial rule used for creating the L-System. 

<rules>

Rules

These are additional rules used to create the L-System. They must be in the form: 

<character>=<symbols> 

On each iteration, every occurrence of <character> is replaced by <symbols>. Currently, the applet uses the following symbols for drawing the L-System: 

· f : go forward and draw a line 

· + : rotate Left . The number of degrees set by the angle slider 

· - : rotate Right. The number of degrees set by the angle slider 

· [ : start a sub L-system 

· ] : end the current sub L-System 
. 

Presets

These examples were taken from The Beuty Of  Plants Algorithm.

Viewing An L-System

The L-System is displayed automatically when a preset is loaded 

The image is not updated if you modify the axiom or rules.

Click on the Start button in order to parse and draw the L-System.

The final image will appear in the right panel (canvas) of the applet.
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