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Download and Purchasing Information 
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To use Xfrog past 30 days, or for any commercial usage during or after the 
demo period, you need to purchase a license key.

Here are several ways to do so - and feel free to contact us regarding 
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http://www.xfrog.com/purchase.html
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write: ZKM | bildmedien
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  attn: Stewart McSherry
  Lorenzstr. 19, D-76135  Karlsruhe
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  +1 248 281 5318 fax

Copyright
Xfrog is copyright Lintermann & Deussen GbR, 1998-2001

Editorial Note
This Reference Manual was created in July 2001 by Andreas Kratky
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Introduction

XfrogTUNE is a tool to optimize tree models that are generated in the Xfrog 
software. Depending on the amount of detail you want to achieve with your 
Xfrog models, the complexity and thus the amount of calculation time for a 
model can be very big. XfrogTUNE is the perfect tool to manage and adjust 
the complexity of your models to exactly match your needs and find the best 
balance between detail and calculation speed. XfrogTUNE uses algorithms 
that are specially adapted to manage the complexity and the level of detail 
in tree models. The basic concept behind XfrogTUNE is the reduction of 
complexity according to the distance between the viewer and the object. 
If the object is far away, the viewer cannot discern fine details anymore 
and thus the effort to calculate and display this detail is not necessary. 
XfrogTUNE allows for a dynamic reduction of complexity: When the viewer 
approaches an object more detail is added to the object and when he 
moves away from the object, more and more detail is removed.

Different from other polygon reduction programs XfrogTUNE allows for an 
esthetically convincing reduction of trees and other branching structures. 
The classical approach of polygon reduction works fine with a lot of models 
but has problems with the reduction of branching structures and leaf 
clusters. XfrogTUNE fills in this gap and provides rules that are able to 
reduce the amount of polygons used to create e.g. a tree while preserving 
the overall shape of the tree, the ratio of foliage and the crown size. Two 
different ways of reduction are used, one for the branching structure and 
a second for the foliage. The branches are reduced by removing polygons 
from the branches’ geometry and – beyond a certain threshold – removing 
entire branches. The foliage reduction is managed in a different way: 
According to the distance between object and viewer leaves are removed 
from the tree but in order to maintain the overall amount of foliage, the size 
of the remaining leaves is increased.

You can use XfrogTUNE to import models created in Xfrog and generate 
different versions of this model with different degrees of complexity. In 
this process the original Xfrog model stays untouched and keeps it’s full 
detail and complexity. Any reduced version is converted into the XfrogTUNE 
format that allows for very fast rendering and calculation of the model. 
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This makes XfrogTUNE the perfect tool for the creation of organic models 
for the use in real time environments. The algorithms that are used 
in XfrogTUNE are also available as a programming library that can be 
integrated into any reale time environment and thus allows you to use this 
high definition technology for dynamic complexity management in your own 
game application etc.

System requirements

Xfrog requires as the minimum system configuration a Computer equipped 
with Intel Pentium II 200 processor and Windows 95/98, 2k or NT 4.0 or 
later, 32 MB free RAM, 10 MB free hard disc space and a graphics board 
that supports OpenGL.

Installing XfrogTUNE

Unpack the downloaded XfrogTUNE file or open the XfrogTUNE 1.0 
directory on your Xfrog CD-Rom. Launch the automatic installer by double 
clicking the “Setup” Icon. Specify the location on your hard disc where you 
want XfrogTUNE installed and choose one installation option. “Typical” will 
install the XfrogTUNE application, help files and a number of demo models 
allowing you to immediatetly experiment with XfrogTUNE and an uninstall 
log for convenient deinstallation. Choosing “Compact” will install only the 
application and the uninstall log. Choosing “Custom” allows you to manually 
select the parts of software you want to install. The installer automatically 
creates a shortcut in the “Start > Programs” menu.
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Main Window
When XfrogTUNE is launched it opens the “Main Window” containing the 
display of the reduced 3D model. On top of the display area is the main 
menu and at it’s right the Reduction Slider. A status bar is located at the 
bottom of the “Main Window”.

Navigation

You have the following possibilities for interactive navigation in the “Main 
Window”. The complexity reduction is done dynamically while navigating in 
the “Main Window” (when “Edit/Auto MLOD”) is activated).

Rotation
Hold down the left mouse button and drag to rotate the view. The center of 
the rotation is the origin of the global coordinate system.

Shift
Hold down the right mouse button and drag to shift the view sideways. 

Dolly
Hold down both mouse button and drag to dolly in and out. 
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Main Menu

The main menu is located in the top section of the “Main Window”. It 
provides the topics “File”, “Edit”, “Display”, “Shading”, “Distribution” and 
“Help”. To make selections from the main menu you can also use key 
shortcuts. All functions that are often used, are also available with a shortcut 
which is shown behind the name of the menu item. 

File Menu

• Reopen…
Reloads the currently opened model. This allows to update the model 
you are working on in XfrogTUNE after changes were made to the model 
outside of XfrogTUNE. This menu item is greyed out if no model is currently 
opened in XfrogTUNE.

• Open
Opens a dialog box that allows you to select a file you want to open in 
XfrogTUNE.

• Save As
Opens a dialog box that allows you to specify a name and a location for 
the current file and save it.

• Export
Allows to export the XfrogTUNE model in a file format used by other 3d 
packages.
The “Export” command provides the following options in a submenu:
“Wavefront OBJ” (.obj), “VRML” (.wrl) and “LOD Sequence”. The first 
two options correspond to the file formats while the last option lets you 
save a sequence of several XfrogTUNE models. Saving files with the 
“LOD Sequence” option will automatically generate a series of models with 
different resolutions according to the values you specified in XfrogTUNE. 
The file format for this sequence is defined in a submenu and can be either 
“Wavefront OBJ” (.obj) or “VRML” (.wrl). In the dialogbox, opened after 
chosing the “Export…” command, you can specify the number of models 
that is going to be saved.
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• Quit
Quits the application. If the model needs to be saved, Xfrog will prompt the 
user, and allow changes to be saved.

Edit Menu

• Auto MLOD
Toggles the automatic complexity reduction of the of the branching structure 
on and off.

• Foliage MLOD
Toggles the automatic complexity reduction of the of the foliage on and off.

• Parameters
Opens a window where all parameters defining the complexity redution can 
be set.

Display Menu

• Branches
Toggles the display of the trunk and the branches on and off.

• Foliage
Toggles the display of the trunk and the foliage on and off.

• Axis
Toggles the display of the world axis on and off.

• Reset View
Resets the display in the “Main Window” to the the default value.
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Shading Menu

• Shading
Toggles the shaded rendering of display in the “Main Window” on and 
off. When the shaded mode is switched off also the display of textures is 
deactivated. 

• Wireframe
Displays the triangle mesh of your model as a wireframe. The wireframe can 
be combined with a shaded display.
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• Vertex
Toggles the display of the vertex points of all primitives on and off. The 
vertex points are the corner points of the triangles your model consists of.

• Normals
Toggles the display of the normals of all surfaces in your model on and 
off. The normals are vectors defining which direction the surface will reflect 
light. 

• Texture
Toggles the display of all textures used in your model on and off.

Distribution Menu

• Show Distribution
Switches from the display of a single tree to the display of a random 
distribution in a standard landscape. This mode allows you to test the 
settings you assigned to your model in a simulated real time environment. 
You can use the normal navigation methods (see topic “Amin Window/
Navigation”) to navigate through the landscape. 
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• Show Shadows
Switches the display of shadows under the trees in the landscape on and 
off. The shadows are standard and do not reflect the specific physiognomy 
of the tree currently opened in XfrogTUNE. The purpose of the standard 
shadows is just to a little bit more realism to the simulation environment.

• Parameters
Opens a window where all parameters defining the landscape of the 
simulation environment, number and distribution of the trees in the 
landscape etc. can be set.

Help Menu

• About
Shows information on the XfrogTUNE version you are using.

• Visit Greenworks Website
Opens your browser and brings you automatically to the greenworks 
website. You will find informations on the latest Xfrog version, tutorials and 
lots of examples on the greenworks website. You may find it helpful for your 
work to regularly check our website. 

• Registration
Opens a dialogbox displaying your registration number. You have to send 
tgis registration number to greenworks in order to license XfrogTUNE and 
obtain a license key (Clicking on the “Register” button brings you to the 
greenworks website). The license key for your copy of XfrogTUNE has to be 
entered into the “license key” field.
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Reduction Slider

On the right of the “Main Window” you find the “Reduction Slider”. It allows 
to slide through the whole range of complexity settings beginning with the 
original model resolution to the lowest complexity according to the values 
that are set in the complexity parameters. In this way it is possible to see 
the effect of the complexity settings on the model while keeping the model 
in the foreground.

      
Model shown with high resolution…     and with extremely low resolution 
(corresponding to a close distance)     (corresponding to a far distance)
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Status Bar

The “Status Bar” shows information about the currently set complexity of 
the model.

• Level
Indicates the currently set level of detail. The range for this value is 1 to 0. 
The value is set with the “Reduction Slider”.

• Time
Indicates the estimated time it would take to calculate the model at the 
currently assigned level of detail. This value depends on the machine 
that is used for the calculation, it indicates the time needed by machine 
XfrogTUNE currently runs on. The values may vary if other machines are 
used for the actual calculation of e.g. a realtime environment.

• Frames/Sec
Indicates the estimated amount of images the currently used machine 
can calculate in one second. This allows you to predict the attainable 
framerate for an animation using the current complexity settings. The same 
restrictions as mentioned above apply to this value.

• Polygons
Indicates the amount of polygons of the model with the currently assigned 
level of detail. 
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Complexity Parameters

With the controls in the complexity parameters window you can define 
exactly how the resolution of your model is managed. The window is 
separated into three different categories of parameters for the global 
settings, for the reduction of the branching structure and for the reduction 
of the foliage..

Controls

The complexity parameters window provides a set of sliders to control the 
different parametrs. The sliders can be used to assign a numerical value 
interactively. This value is displayed in the field right from the slider. It is also 
possible to enter a value directly by typing it into this field. The name of the 
parameter is written left from the corresponding slider. 
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The range of a slider can be edited by clicking on the small arrow button left 
from the slider and typing values into the start and end fields.

Globals

• Near Distance
Defines the distance between the viewer and the model where the 
maximum resolution is displayed. When the slider is set to 0, the maximum 
resolution is displayed only when no distance is between the viewer and 
the model and, as soon as the distance increases, the reduction starts. The 
further the slider is moved to the end of the sliders range, the longer the 
maximum resolution is preserved.

• Far Distance
Defines the distance between the viewer and the model where the minimum 
resolution is displayed. When the slider is set to 0, the minimum resolution 
is displayed already when the model is in the foreground. When the slider is 
set to the end of the sliders range, the minimum resolution is only attained 
when the model is far in the background.
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Branches

The reduction of the branching structure follows two different strategies: 
Resolution reduction and culling. 

First the resolution of a branch is reduced according to the distance which 
means that more and more polygons are removed from the branches 
geometry. The resolution reduction can be defined separately for the trunk 
and for every single branching level. This allows to adapt the settings in a 
very detailed way to the specific need of different models. 

 
From the branches’ geometry… more and more segments are…

 
subsequently removed until… the branch consists of only 
     one segment
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Beyond a certain threshold the entire branch is removed (culling). The 
threshold when culling appears is defined globally for the whole model.

 
A wide culling radius…  which gets narrower…

  

 
and narrower…   until it reaches the minimum

• Near Cull Radius
Defines the strength of culling that is applied to the model when it is in the 
near distance (foreground).

• Far Cull Radius
Defines the strength of culling that is applied to the model when it is in the 
far distance (background). The dynamic culling that is applied dynamically 
according to the distance is interpolated between the two values for the 
near and far culling radius.
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• Branch Exponent
Defines an exponent which influences the interpolation value between the 
values for the near distance and the values for the far distance for the 
reduction of the branching structure. When no exponent is assigned (when 
the slider is set to 0) the interpolation is linear. In several cases a linear 
interpolation does not deliver the best results, thus it is often useful to 
assign an exponent.

• Branch Min Resolution Level 0…4
Defines the minimum resolution that is maintained in the model. The range 
of this parameter is from 0 (lowest resolution) to 1 (full resolution). When the 
slider is set to 0, the model will be displayed in the lowest resolution when 
brought into the far distance. When the slider is set to a higher value, more 
complexity is displayed even when the model is in the far distance. 
This parameter can be specified for every branching level separately to 
allow for a detailed adaption of the complexity. Level 0 corresponds to the 
trunk, level 1 corresponds to the branches coming out of the trunk, level 
2 corresponds to the branches connected to the branches coming out of 
the trunk etc. 

• Branch Max Resolution Level 0…4
Defines the maximum resolution that used to display the model. The range 
of this parameter is from 0 (lowest resolution) to 1 (full resolution). When the 
slider is set to 0, the model will be displayed in the lowest resolution even 
when it is in the near distance. When the slider is set to a higher value, 
more complexity is displayed. 
This parameter can be specified for every branching level separately to 
allow for a detailed adaption of the complexity. 
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Foliage

The foliage reduction is completely independent from the reduction of 
the branching structure. All parameters can be set separately allowing to 
find appropriate settings for any model. The foliage reduction is done by 
removing leaves from the tree and increasing the size of the remaining 
leaves. This strategy maintains the overall amount of foliage and the shape 
and volume of the crown.

 
Successive removal of leaves…

 
and scaling of the remaining leaves.

• Foliage Exponent
Defines an exponent which influences the interpolation value between the 
values for the near distance and the values for the far distance for foliage 
reduction. When no exponent is assigned (when the slider is set to 0) the 
interpolation is linear. In several cases a linear interpolation does not deliver 
the best results, thus it is often useful to assign an exponent.
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• Foliage Reduction
Allows to specify an initial reduction value for the foliage. This parameter 
defines the maximum amount of foliage that is displayed in the model.

• Minimum number of leaves
Defines the minimum amount of leaves that remain on the tree when the 
maximum reduction is attained.

Distribution Parameters

With the controls in the distribution parameters window you can define 
parameters for the simulation environment which is activated by selecting 
“Distribution/Show Distribution”. In this environment you can test the 
reduction settings for your model in a simulated landscape. The controls 
that are used to assign those parameters work in the same way as 
mentioned in the “Complexity Parameters” section.

• Number of Trees
Defines the number of trees that are placed in the simulation environment. 
The trees are copies of the model that is currently openend in XfrogTUNE.

• Ground Size X
Defines the size of the ground area of the simulation environment in 
X-direction
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• Ground Size Y
Defines the size of the ground area of the simulation environment in 
Y-direction

• Random Seed
Defines the initial basis to mathematically generate a random distribution 
of trees in the landscape. By changing this value you can achieve different 
distribution patterns of trees.

• Randomize Size
Defines the variation range of the different copies placed in the landscape. 
When the slider is set to 0 all copies are exactly the same. When the slider 
is set to a higher value, the copies are scaled by a random value within 
the range from 0 to the specified value. In order to create a more realistic 
impression in the simulation environment it is often useful to randomize the 
size of the trees.

• Shadow Size
Defines the size of the shadow that is displayed under the trees.

• Shadow Transparency
Defines the transparency of the shadow that is displayed under the trees.
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Interpretation of Xfrog Components

Models that are finetuned in XfrogTUNE and saved are converted into the 
XfrogTUNE format. This format is a compressed fileformat that allows for 
fast calculation and rendering. It is also possible to use one of the export 
formats (Wavefront OBJ or VRML) to save the tuned model. All these 
formats have in common that all information additinal to the pure information 
needed to calculate the model is removed from the file. In this compression 
process the modular structure of the Xfrog model is converted into a 
hardwired structure which cannot be edited in Xfrog after the tuning process. 
Thus it is useful to keep the original Xfrog model as the master and generate 
different tuned model based on this master. 
In the conversion process the different components of the Xfrog model are 
interpreted in a specific way which is optimized for the finetuning of trees.

• Simple Component
The interpretation of the “Simple Component” depends on the assigned  
primitive. Only primitves that are normally used to create leaves are 
interpreted such as “Square”, Triangle Up” and “Triangle Down”. In these 
cases the geometry produced by the “Simple Component” is subject to the 
complexity reduction of the foliage. Other primitives are not interpreted and 
do not generate any geometry. The same applies for triangulated structures 
of several “Simple Components”.

• Horn Component
The “Horn Component” is not interpreted.

• Tree Component
The “Tree Component” produces the same geometry as in Xfrog. It is 
subject to the complexity reduction of the branching structure.

• Leaf Component
The “Leaf Component” is interpreted in the same way as a “Simple 
Component” with a “Square” primitive assigned. It is subject to the 
complexity reduction of the foliage.
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• Revo Component
The “Revo Component” is not interpreted.

• Hydra Component
The “Hydra Component” is interpreted when it is used to multiply 
components or primitives that are interpreted by XfrogTUNE. When e.g. a 
“Square” primitve is assigned to the “Hydra Component” it is interpreted as 
a cluster of leaves and is subject to the foliage reduction. When it is used 
to multiply e.g. “Tree Components” it is interpreted as a cluster of trunks or 
branches and is subject to the reduction of the branching structure.

• Phi Ball Component
The “Phi Ball Component” is interpreted when it is used to multiply 
components or primitives that are interpreted by XfrogTUNE. The multiplied 
geometry is subject to the corresponding reduction method.

• Wreath Component
The “Wreath Component” is interpreted when it is used to multiply 
components or primitives that are interpreted by XfrogTUNE. The multiplied 
geometry is subject to the corresponding reduction method.

• Attractor Component
The “Attractor Component” is interpreted when it is used to deform “Tree 
Components”. As “Leaf Components” are only interpreted as squares 
they do not have enough geometry to display the deformation. All other 
components are not interpreted. The multiplied “Tree Components” are 
subject to the reduction of the branching structure.

• Hyper Patch Component
The “Hyper Patch Component” is interpreted when it is used to deform 
“Tree Components”. As “Leaf Components” are only interpreted as squares 
they do not have enough geometry to display the deformation. All other 
components are not interpreted. The multiplied “Tree Components” are 
subject to the reduction of the branching structure.
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Tutorial

This tutorial will give you an idea of how to use XfrogTUNE to optimize 
models created in the Xfrog software. XfrogTUNE is a tool to manage 
and adjust the complexity of Xfrog models to adapt them to your specific 
needs. XfrogTUNE helps you to find the best balance between detail 
and calculation speed and allows to create several different degrees of 
complexity from one model. 
XfrogTUNE uses algorithms that are specially adapted to manage the 
complexity and the level of detail in tree models. The basic concept 
behind XfrogTUNE is the reduction of complexity according to the distance 
between the viewer and the object. 
This tutorial gives you an overview how you can use the different 
parameters of XfrogTUNE to adjust your Xfrog models. It gives you a step 
by step explanation of how to optimize an Xfrog model by using a demo 
model. The aim of the tutorial is to make you familiar with the different 
parameters of XfrogTUNE and show how they affect the model.
If you have any questions on the installation of the software, the interface 
and the different elements of the program please refer to the XfrogTUNE 
reference manual.

Acer Palmatum
You will learn in this tutorial how to realize different degrees of complexity 
based on one Xfrog model. The model of the “Acer Palmatum” is part of the 
trees in the Xfrog tree library “Autumn”. A copy of this tree model is also 
shipped together with XfrogTUNE and this tutorial.

Launching XfrogTUNE
Go to the “Start” menu and select “ XfrogTUNE 1.0” from the “Greenworks” 
directory. The program is started and shows an empty window where you 
can import an Xfrog model and start optimizing it.
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Step 1

First import the Xfrog model you want to optimize into XfrogTUNE. When 
you read in the model you will see already a version with reduced 
complexity in the XfrogTUNE window. The reduction range go from 1 (full 
resolution) to 0 (lowest resolution). The default value for the reduction is 
set to 0.974 and thus already applies a certain complexity reduction to 
the model. To see the full resolution you just have to move the “Reduction 
Slider” on the right of the XfrogTUNE window down to level 1. The level is 
indicated in the “Status Bar” at the bottom of the window. This “Status Bar” 
always keeps you informed about the current reduction level, the current 
amount of polygons used to display the model and the time the currently 
used machine would take to calculate the image at the current settings.

      
Display of the model in Xfrog…      and in XfrogTUNE in full resolution



  27

XfrogTUNE Reference Manual

Step 2

To see how XfrogTUNE works bring the tree into the background. Hold 
down the left and the right mouse button and moove the mouse vertically 
away from you. The tree becoms smaller and is moved backwards. The 
navigation method used in XfrogTUNE is the same as in Xfrog
By bringing the model to the background the dynamic complexity reduction 
adapts the complexity of the model to the distance between model and 
viewer. When the object is far away, the viewer cannot discern fine details 
anymore and this detail can be removed from the model to shorten 
calculation times etc. When the viewer approaches the model more detail 
is added to it.
XfrogTUNE uses two different ways of reduction, one for the branching 
structure and a second for the foliage. The branches are reduced by 
removing polygons from the branches’ geometry and – beyond a certain 
threshold – removing entire branches. The foliage reduction is managed in 
a different way: According to the distance between object and viewer leaves 
are removed from the tree but in order to maintain the overall amount of 
foliage, the size of the remaining leaves is increased.

      
A tree in the foreground (level 0.95)…    and in the background (level 0.70)
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Step 3

The difference in the amount of polygons between the foreground display 
(52376 polygons) and the background display (4200 polygons) in step 
2 is fairly big and allows for a good rendering performance in realtime 
environments etc. But you might find the result achieved with the 
XfrogTUNE default settings not corresponding to your specific needs. To 
adjust the model exactly according to your needs you have to change the 
“Complexity Parameters”. Go to the “Edit” menu and select “Parameters” to 
open the window providing all parameters to influence the way reduction 
is handled.
The window provides different sets of parameters to adjust the reduction of 
the branching structure independently from the reduction of the foliage.
It also lets you specify the distance where the minimum and the maximum 
reduction is attained.
Almost all parameters have two values, the near and the far value, or the 
min and the max value. These two values correspond to the reduction 
applied in the foreground (near/max) and in the background (far/min).
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Step 4

When you use the default reduction settings of XfrogTUNE, you will see 
that the leaves of the Acer Palmatum are too big when the reduction is 
increased. As you know, XfrogTUNE increases the leaf size with a growing 
reduction in order to maintain the overall appearance of the crown. The 
default settings define a fairly high reduction already in a close distance 
which you can see when you look at the setting of the “Foliage Exponent” 
value in the “Foliage” section of the Reduction Parameters. This value is set 
to 5 when you lower this value e.g. to 3 you have a better result because 
more leaves remain on the tree and thus the leaves are smaller. This 
operation results in a higher polygon count. 

       
Tree at level 0.932 with default        and with a corrected “Foliage
settings (approx. 41,000 polygons)…       Exponent” (approx. 43,300 polys.)
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Step 5

In cases where you want to preserve certain characteristic elements of a 
model you might want to change the default reduction settings as well. 
In the Acer Palmatum example you have a very characteristic curve in 
the lower part of the trunk which is disappearing already in a close 
distance when you use the default settings. In the “Branches” section of the 
“Reduction Parameters” window you can influence the reduction of every 
single level of the branching structure separately. Go to the “Branch Min 
Resolution Level 0” parameter and increase the value to 0.2. This makes 
shure that the resolution of the trunk never goes beyond a value where 
this curve is not displayed anymore. Again this action results in a higher 
polygon count.

       
Tree at level 0.932 with default        and with corrected foliage exp.
settings (approx. 41,000 polygons)…       and corrected trunk resolution 
           (approx. 43,600 polygons)
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The changes you made to the reduction parameters also influence the 
appearnce of the tree in the background. The tree is always calculated 
based on interpolated values between the “Near” and “Far” or “Min” and 
“Max” values of each parameter. In the images below you can see that your 
changes do not only create a more naturalistic appearance of the model in 
the foreground but also in the background.

       
Tree at level 0.70 with default        and with corrected foliage exp.
settings (approx. 4,200 polygons)…       and corrected trunk resolution 
           (approx. 8,600 polygons)
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Step 6

The more naturalistic appearance of the model is achieved with a tradeoff in 
reduction. When you want to preserve the effect of the changes you made 
but also need a lower polygon count, you have to adjust the other reduction 
parameters in order to reduce the models resolution in parts where it does 
not influence the major characteristic elements of the tree.
One part where a low resolution is not problematic is the highest branching 
level. The branches are already very small and almost covered by leaves 
that a lower resolution is nearly invisible. Go to the Branch Max Resolution 
Level 4” parameter and decrease the value to 0. This will display the last 
branching level always in the lowest resolution no matter which distance is 
between the tree and the viewer.

       
The branching structure in full       and with with reduced resolution
resolution   …       on the fourth branching level
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The images below compare the reduced version of Acer Palmatum with 
the original full resolution to give you an impression of how the models 
resolution can be reduced while preserving a maximum on naturalism.

       
Tree with full resolution        and with reduced resolution
(approx. 110,000 polygons)…       (approx. 31,000 polygons)
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Step 7

When you want to reduce the complexity of your model further you can 
go on and reduce the resolution of the third branching level. As a general 
strategy you could say, the higher the branching level the more it can be 
reduced. The higher branching levels are smaller and less important for the 
basic physique of the tree than the lower branching levels. This means that 
a low resolution in the higher levels will always be more acceptable than 
in the lower levels.

       
Tree with full resolution        and with reduced resolution of the 
(approx. 110,000 polygons)…       third branching level
           (approx. 27,000 polygons)
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Step 8

A strong reduction on the second branching level is still acceptable.

       
Tree with full resolution        and with reduced resolution of the
(approx. 110,000 polygons)…       second branching level
           (approx. 26,000 polygons)
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Step 9

As the above mentioned reduction strategy says, the lower branching levels 
are more important for the characteristic shape of the tree and you will find 
this confirmed when you play a little bit with the corresponding parameters. 
A more subtle reduction is appropriate for the trunk and in the first 
branching level. For the trunk you already figuered out the minimum 
resolution that is still acceptable, so for a maximum reduction make this also 
the maximum resolution. 
The first branching level can be reduced to 0.2 as the leaves cover a big 
part of the branches and the result looks still acceptable.

       
Tree with full resolution        and with reduced resolution of the
(approx. 110,000 polygons)…       first branching level and the trunk
           (approx. 24,600 polygons)
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Step 10

When you still want to go on reducing the complexity of your tree you can 
completely remover the higher branching levels. As the branches and the 
foliage are handled completely independent (different from the modeling 
strategy in Xfrog) this does not influence the crown of the tree although the 
leaves are not connected anymore to the branching structure. 
The culling radius parameter defines the minimum size of branches before 
they are entirely removed from the tree. When you increase the “Near Cull 
Radius” to 0.1 and the “Far Cull Radius” to 1 you can get rid of a lot 
of polygons. Depending on your needs you can change the culling radius 
already earlier, e.g. when you want to preserve a higher resolution for the 
trunk or the first branching level.

       
Tree with full resolution        and with reduced resolution of the
(approx. 110,000 polygons)…       second branching level
           (approx. 19,300 polygons)
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Step 11

Any further reduction can only be achieved with tradeoffs in the parts that 
we defined in the beginning as important characteristics of the tree, i.e. the 
curved trunk and the leaf size. A further reduction could be achieved by 
removing leaves from the tree and either loose density in the crown or – 
to avoid the loss of density – increase the leaf size. You can still reduce 
the resolution of the frunk and the first branching level, but in this case you 
would loose the characteristic curve in the trunk. 
The tutorial will stop with the complexity reduction of about 90,700 
polygons. To see how the settings you made influence the tree when it 
is brought into the background have a look at the following images which 
are comparing the default settings of XfrogTUNE with your customized 
settings.In this comparison you see that the main reduction is achieved 
in the foreground. The background values still need to be higher than 
the default settings in order to preserve the characteristics of the tree. 
The foreground values have a big reduction effect also compared with the 
default settings of XfrogTUNE (default at level 0.932: 41,000 polygons / 
custom at level 0.932: 19,300 polygons). This shows that you can achieve 
good reduction results with a high degree of naturalism by finetuning your 
models in the appropriate way.

       
Tree at level 0.70 with default        and with corrected foliage exp.
settings (approx. 4,200 polygons)…       and corrected trunk resolution 
           (approx. 8,400 polygons)



  39

XfrogTUNE Reference Manual

Step 12

To test your settings you can experiment with the model in the built in 
simulation environment. Select “Show Distribution” from the “Distribution” 
menu and you will see multiple copies of your tree in a landscape. You can 
navigate through the landscape (the navigation method is the same as in 
the normal XfrogTUNE window) to test the appearnce and the performance 
of your settings. If you want to know how to influence the test landscape 
please refer to the reference manual for XfrogTUNE.

The XfrogTUNE test environment
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Step 13

You can now save the reduced version of your model in the XfrogTUNE 
format (“File/Save As…”). This format is proprietory to XfrogTUNE and 
optimized for realtime environments, it cannot be imported into Xfrog again 
as all information that is necessary for editing is removed from the file. 
or export it in “Wavefront OBJ” format (“File/Export…/Wavefront OBJ”) or 
“VRML” (“File/Export…/VRML”). These latter formats can be imported into 
any other software that supports the formats. 
When you need different degrees of complexity e.g. to swap different 
models according to distance in your own software, you can either export 
the different degrees manually as separate models or you can export an 
automatically generated sequence of models based on values that are 
interpolated between the near and far settings in the Reduction Parameters. 
This can be done by selecting “Export…/LOD Sequence” and the desired 
file format from the “File” menu. The number of interpolated models can be 
specified in a dialogbox.
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Overview

What you learned in this tutorial: 

 •  Importing Xfrog models into XfrogTUNE

 •  Using the dynamic complexity reduction of XfrogTUNE

 •  Fine tuning the resolution of your models

 •  Testing your settings in the XfrogTUNE test environment

 •  Exporting optimized versions of models

 •  Creating different degrees of complexity out of one model

 •  Exporting the optimized model into other file formats


