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1. Introduction 

Since the colonization of Mauritius in the early 17th century, humans have had a devastating influence 

on the delicate and once so beautiful oceanic island.  Today less than 2% of the island’s area remains 

covered in good quality forests (Page and d’Argent, 1997) and many endemic species are gone forever.  

The famous Dodo is just one of the victims of human interference and overkill. 

With the discovery of a fossil-rich ‘Dodo mass grave’ in 2005, containing a major part of the habitat of 

the Dodo prior to human arrival, the ‘International Dodo Research Programme’ had a major success 

and the material for extensive scientific studies on the matter during the following years became 

available. 

In 2012 an opportunity for the production of a digital reconstruction of a part of the environment, 

based on the scientific findings arose. After 4 months of research including 3 weeks of fieldwork in 

Mauritius (B. Schütze, Specialization Dissertation: Pre-Production of a Real-Time 3D Environment 

Visualization for Nature Conservation, 2012), work started on an explorable real-time 3D visualization 

of one of the Mauritian upland biomes. 

This document will lead through the various production steps, problems and solutions involved in the 

development of this visualization inside the video game engine ‘Unreal Development Kit’ (UDK). 

 

1.1. The Artist 

Bodo Schütze studies International Game Architecture and Design (IGAD) at the University of Applied 

Sciences (NHTV) in Breda where he specializes on computer graphics for real-time applications, virtual 

world building and procedural content creation. Since February 2012 he is working in the Palaeo-

ecology and Landscape-ecology group of the Institute for Biodiversity and Ecosystem Dynamics (IBED) 

of the University of Amsterdam to develop a visualization of pristine Mauritius. 

 

1.2. Chronology of Ongoing Development 

In April 2012 he visited Mauritius with special photographic equipment in order to take photographs 

of plant taxa that are most important in visualizing the main vegetation types of Mauritius. 86 native 

taxa have been studied both individually and in their respective ecosystemic context, captured on 

video and photographed extensively in a specific way that allows the creation of digital 3D models for 

the use in a video game engine. He was assisted by M.Sc. Erik de Boer. Expenses were covered by a 

special grant of IBED. 

Over the next months, visualization methods and production workflows have been developed. We 

decided to first produce biomes with relatively low complexity and selected the ericaceous heathland 

with the adjoining sideroxylon thicket and pandanus swamps, which are characteristic for the exposed 

areas in the Mauritian uplands. They are also relatively well preserved in the present-day landscape 

and are palaeo-ecologically well studied (De Boer, Slaikowska et al., in review). A popular account of 

the palaeo-ecological study of the ericaceous heathland is reflected in a poster (M. Slaikovska et al., 

2012). 

The focus for the underlying landscape model was on a whole-island scale (85x85km) at first but 

smaller scale models (12x12km; 8x8km; 150x150m) with gradually higher resolution per meter were 

also developed and finally merged.  
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13 native plants were chosen to be modeled digitally and distributed across highly detailed parts of 

the landscape within the real-time game engine Unreal Engine 3 in accordance with our statistical 

research findings. Atmospheric effects such as wind, moving clouds and reflective water were added 

successively as well as additional environment features such as rock formations and different ground 

structures to enhance the level of realism and believability of the visualization. 

 

2. Procedural Plant Modeling and Texturing 

2.1. Creation of Plant Geometry 

The creation of 3D plant models for real-time applications is a quite complex endeavor. This section 

will explain the use of specialized software to create the geometry of natural branching networks with 

custom foliage, the addition of vertex colors for definition of wind force influence, customization of 

vertex normal vectors for correct light shading of clusters of alpha masked foliage planes inside a game 

engine and the layout of large UV sets required for texturing. 

 

 

 

After experiments with self-written tools and algorithms in SideFX Houdini and comparison of available 

software for the procedural creation of vegetation models, the choice fell to Exlevel’s GrowFX plugin 

for 3D Studio Max. With its enormous range of functions it is not just suited to control the creation of 

natural looking 3D models of all kinds of plants, but also to precisely control the level of detail, which 

is of utmost importance when dealing with a real-time environment. 

Part A of the above figure shows some of the parameter rollouts of GrowFX, in which the creation of 

the plant’s branching system is managed. The parameters for each level of branching can be adjusted 

individually but also in relation to properties of parent or child levels inside the network. This includes 

length, branching angle, mesh resolution and options for the distribution of other branching levels, to 

name just a few. Modifiers such as tropism, twisting or controlled randomization of the growth 

direction or any other parameter help to achieve a natural look. In order to model a convincing 3D 
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representation of any given plant, its architecture was first studied before observed patterns and rules 

could be translated into meaningful parameters for the software. 

Part B shows the resulting geometry which is made out of intersecting cylindrical shapes. Merging of 

elements at their point of intersection is possible with the use of meta-meshes but creates a lot of 

extra geometry while complicating the process of UV unwrapping, and has therefore been disregarded. 

Part C shows custom leaf meshes which can be distributed at certain levels of the branching network. 

The foliage geometry is usually bent and slightly distorted to minimize the occurrence of unnaturally 

straight polygonal edges. The shapes and their amount of detail are specific for each plant species. 

They range from individual leafs to clusters of foliage, sometimes including representations of terminal 

branches. Getting the amount of foliage on each alpha plane right, required some experimenting 

before a believable perception of depth and volume could be achieved. 

Part D illustrates the use of vertex coloring inside the geometry which will later be read out in the 

game engine where the value of the red channel defines how strong the wind effects certain parts of 

the plant. A value of zero (black) means there will be no wind effect, while a value of 255 (red) results 

in full wind strength. A classic way to define vertex colors in a 3D model is to paint the values manually, 

but GrowFX allows this to be integrated into the procedural creation of the mesh, which saves a lot of 

time and delivers perfect results for all growth variations, once the setup is done for the species. 

Part E shows two further required steps. Once the desired plant shape has been created, it is converted 

to polygonal geometry and the UVs for all elements need to be laid out. GrowFX automatically outputs 

a normalized cylindrical projection for each part of the branching geometry. The Unwrap UVW 

modifier, integral to 3D Studio Max, was used to efficiently relax, align and pack all elements of the UV 

set. 

While the vertex normals of the branch geometry didn’t need to be edited after conversion, some of 

the foliage planes required custom normal in order to achieve proper shading from any given viewing 

angle. Especially leaf clusters had to be divided into perceivable chunks of geometry and their vertex 

normals projected spherically away from each respective center of the geometry (yellow rays). This 

was done with the use of a custom 3dsmax script from the Unreal Development Kit. Once all cluster 

normals were adjusted, the geometry of the whole plant was merged together again. 

Part F shows a final plant model with distortion free UVs, defined vertex colors, custom normals and 2 

separate materials applied, ready to be exported in .fbx format to correctly transfer all of the 

information into the game engine. Each plant typically has two material IDs, one for the foliage and 

one for the branching system. 
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2.2. Creation of Foliage Textures and Geometry 

In order to minimize the amount of polygonal geometry needed for an appealing visual representation 

of lush foliage on a 3D plant model, geometric planes with alpha masked textures, containing a number 

of leafs, were used instead of modeling each individual leaf. There are however some plants that 

required projection of a single leaf onto one polygon to achieve a natural looking distribution. 

 

The figure above shows a series of photographs taken from plant samples during fieldwork in 

Mauritius. A white background was used to ease the process of alpha masking in Adobe Photoshop. 

 

For each plant species a number of samples was put together on one texture to create some variation 

in the foliage of the 3D models. For performance reasons, the alpha maps only use black or white 

values to define full or no opacity per pixel. This method improves render speed when many alpha 

planes are drawn behind each other, but requires larger texture sizes to reduce the inherent 

pixelization effect along the sharply defined edges. 

 

To the right we see the foliage geometry for 

Trochetia, in which every terminal branch is 

made out of two custom alpha planes, crossing 

each other centrally. In order to create the 

correct foliage volume, the amount of leafs 

visible in the textures was reduced by half per 

branch. With some experimenting it was 

possible to achieve a convincing look from any 

viewing angle.  Getting this texture density right 

is crucial and methods varied from plant to 

plant. 
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3. Catalogue of 3D Plant Models 

 

Plant Name: Erica brachyphylla 
 
Type:  Low shrub to 4m high tree form 
Occurrence: Heathland 
Variations: 7 
Textures: (1) 9 foliage clusters (2048x2048) 

(2) Bark (2048x2048) 
 
 
 

 
 

 
Plant Name: Helichrysum proteoides 
 
Type:  Furry, medium sized shrub 
Occurrence: Heathland 
Variations: 4 
Textures: (1) 8 branches (2048x1024) 

(2) Bark (same as Erica) 
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Plant Name: Trochetia boutoniana 
 
Type:  Large flowering shrub, National Flower 
Occurrence: Heathland 
Variations: 6 
Textures: (1) 6 branches (2048x1024) 

(2) Bark (2048x2048) 
 
 

 
 
 
 
 
 

 
 
Plant Name: Sideroxylon  
 
Type:  Canopy tree 
Occurrence: Thicket 
Variations: 6 
Textures: (1) Young form: 13 individual leafs 

(1024x2048) 
(2) Mature form: 5 leaf clusters 
(2048x2048) 
(3) Bark (same as Syzygium) 
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Plant Name: Syzygium glomeratum 
 
Type:  green shrub 
Occurrence: Thicket 
Variations: 4 
Textures: (1) 15 individual leafs (512x512) 

(2) Bark (2048x2048) 
 
 
 
 
 

 
Plant Name: Dictyosperma album 
 
Type:  Palm tree 
Occurrence: Thicket 
Variations: 6 
Textures: (1) Several leaf, stem and bark parts 

(2048x1024) 
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Plant Name: Olea lancea 
 
Type:  large green shrub 
Occurrence: Thicket, Heathland 
Variations: 6 
Textures: (1) 4 branches with twigs and leafs 

(2048x1024) 
(2) Bark (same as Syzygium) 
 

 

 
Plant Name: Pandanus palustris 
Type:  low palm-like tree 
Occurrence: Marsh 
Variations: 6 
Textures: (1) 9 long individual leafs (1024x2048) 

(2) Bark (2048x2048) 
 
 
 

 
Plant Name: Dracaena reflexa 
 
Type:  ornamental plant 
Occurrence: Marsh 
Variations: 8 
Textures: (1) 12 individual leafs (1024x1024) 

(2) Bark (same as Pandanus) 



12 
 

 
 
 
 
 
 
 
 
 
 
 
Plant Name: Machaerina anceps 
 
Type:  tall grass 
Occurrence: Marsh, Thicket, Heathland 
Variations: 5 
Textures: (1) 6 leaf bundles + 3 inflorescences 

(2048*4096) 
 
 

Plant Name: Cyperaceae sp.  
 
Type:  medium sized grass 
Occurrence: Marsh, Thicket, Heathland 
Variations: 6 
Textures: (1) 9 leaf bundles (1024x2048) 
 
 
 

 
Plant Name: Gleichenia linearis  
 
Type:  low fern-like plant 
Occurrence: Marsh, Thicket 
Variations: 6 
Textures: (1) 12 individual leafs (2048x512) 
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Plant Name: Lycopodium clavatum  
 
Type:  Clubmoss 
Occurrence: Marsh 
Variations: 5 
Textures: (1) 2x5 billboards (2048x1024) 
 
 
 
 
 
 
 

 
 
Plant Name: Generic Grass  
 
Type:  low grass 
Occurrence: Marsh, Thicket, Heathland 
Variations: 2 geometric plus color variations 
Textures: (1) 4 billboards (1024x2048) 
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4. Procedural Terrain Modeling and Texturing 

 

A high-resolution terrain for the explorable part of the 

visualization was generated with the procedural landscape 

creation software GeoControl. 

For a start, a scheme of the environment was designed in 

Photoshop to have an initial layout for production tasks (top 

image). 

 The requirements of the walkable model were as follows: 

 

1. House 3 different types of ecosystems 

 

- Ericaceous heathland on the outer skirts: rocky, dry, 

maximum elevation of 7m 

- Sideroxylon thicket as central belt: sediments forming 

smooth hills, wet, up to 2m elevation 

- Pandanus swamp in lowest central regions where water 

can stagnate, very wet with puddles of water 

 

2. Inherit detailed large scale (meters) and small scale 

(centimeters) geological environment features that differ 

from region to region as observed in nature 

 

3. Be big enough to give space for exploration while keeping 

it small to be able to focus on close-up details 

 

The size was set to 150x150m (area of approx. 3 soccer fields) 

with a grid size of just 3.6cm using a 4096x4096 (4k) pixel 

heightmap. The landscape design was then translated into an 

isoline layout inside GeoControl, where each line represents a 

certain height value (central image). The initial model was then 

calculated with interpolation between the isolines while two 

customized noise patterns helped creating some randomness. 

In order to achieve the intended look of the individual zones, 

shape filters were applied and tweaked accordingly (bottom 

image), making the upper areas appear rougher and steeper 

than the smoother central area which shall later hold puddles 

of water. Sophisticated erosion and sedimentation algorithms 

were further added to create an even more natural look, 

especially at transitional zones. 

After several iterations and in-game tests, the terrain was 

exported to the software WorldMachine for extraction of 

definition maps for several ground materials, which will later be 

used to paint the terrain inside the game engine. 
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Inside the procedural landscape creation software WorldMachine, the previously generated terrain is 

analyzed and specific grayscale maps are being extracted. The left picture in the figure above shows 

the node network that takes the already generated landscape, puts it into real world scale and then 

outputs 6 different maps like the heightmap in a UDK specific .r16 format (center image) and so called 

weightmaps that mark areas on the terrain, based on parameters such as height, slope or roughness 

(see right image). 

 

The heightmap was then imported into UDK and surface materials such as healthy grass, dry grass, 

young red lava pebbles, soil and dark basaltic rock were applied using the paint tools of the game 

engine with the weight/definition maps extracted in WorldMachine as masks. 
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5. Procedural Surface Texture Creation 

Next to conventional texture creation from photographs, another procedural tool was used to produce 

seamlessly tiling textures for ground surface- and bark materials. The software FilterForge offers a 

node-based programming environment to create surface structures by definition of rules and the use 

of RGB math. The output can be normal-, specularity-, diffuse- and ambient occlusion maps. 

The following image shows an example network for the creation of a material for heavily indented 

basaltic scoria rock that can be found in the dry ericaceous heathland. Recreating this surface from 

photographs is also possible but rather difficult due to the high amount of shadow building in the 

indents. Using procedural methods gives better control: 

 

Part A shows the relatively short but efficient node network in which patterns are designed and 

manipulated (Part B) until the desired surface structure is achieved (Part C). In this case it starts with 

a simple circle and ends in a rather complex and rough surface material. 

 

 

 

 

 

The image to the left 

shows the visual result 

when all procedurally 

created texture maps 

are applied to low-

poly geometry for use 

in-game with real-time 

shading activated. 
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Here is another example of a procedurally created surface material for the bark of Erica brachyphylla: 

 

On top of the rutted gray bark are white areas representing the commonly found type of white lichen 

growing on nearly every plant in the wet uplands of Mauritius next to patches of red-brown mosses.  

 

 

The image above shows the texture set consisting of diffuse-, specular- and normal maps (top image 

sequence) applied to the according plant model inside the UDK. 
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6. Using DEM-Data for Background Landscape Creation 

   

To add a background to the visualization, a second terrain was created from a topology map (top left 

picture) with a vertical resolution of 10m. An area of 8x8km on the southwest part of Mauritius was 

chosen and after manual correction of the partly corrupted polyline data in ESRI ArcGIS, a heightmap 

was generated using interpolation (top central picture). 

The colour information for this part of the land was derived from a set of satellite images captured 

from Yahoo Maps which were then stitched together in Adobe Photoshop to create one seamless 

image (top right picture). 

 

 

The figure above shows the surrounding 3D landscape inside the game engine with the location of the 

high resolution environment marked in it. With its relatively wide height range (-50m to 600m), the 

large landscape is well suited to house additional biomes such as (from low to high altitude): 

- Marine environment 

- Coast, partly with mangroves 

- Palm savannah 

- Dry forest 

- Wet forest 

For all mentioned biomes, except the marine environment, data has been gathered during field work 

for the production of these environments with a total of 86 captured native plant species. 
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7. Procedural Rock Modeling and Texturing 

 

 

SideFX Houdini was used to create basaltic rock models of varying shape and size. In section 1 of the 

Figure above we can see the procedural rule set in form of a node network, which describes all 

necessary steps of the parameterized creation of rock geometry. Section 2 shows the user interface in 

which a specified number of parameters can be adjusted in order to achieve the desired look. Next to 

basic parameters for size and the level of angularity, rough and fine details can be added in an easily 

understandable way without the need to dive into or understand the complex underlying 

programming network. Section 3 displays the resulting geometry in real-time while making changes, 

which allows for quick iterations and a creative workflow. The amount of detail in the geometry of the 

rock is reflected by the number of polygons. In the example above, the full resolution mesh is made 

out of more than 420.000 polygons which would be too much for use in a real-time application –

especially when large numbers of this asset will be used. To deal with this issue, the original geometry 

gets reduced to the minimum amount of polygons required to maintain a recognizable silhouette of 

the object. Both models can be exported 

individually for use in other 3D editing tools 

where the details of the full resolution rock 

will be projected onto the low resolution 

mesh by applying a bitmap which contains 

the detailed relief information. 

Before the “normal map” can be extracted, 

texture coordinates need to be organized 

in such a way that all polygons are 

flattened out in 2D space while keeping 

their size and alignment close to the ones 

in the original 3D model. This process is 

called UV Unwrapping, where U and V are 

synonyms for the X and Y coordinates. The 
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tool used to achieve this organization is called UV Layout by Headus. 

 

In the next step, both high-detail and low-detail models are loaded into Autodesk Mudbox. The figure 

above shows the two meshes intersecting each other on the left side of the image, while the right side 

shows the bitmap containing the extracted relief information, which can later be applied to the surface 

properties of the low-detail model inside a game engine. 

Mudbox is also used to create a basic diffuse color texture for the asset. The use of a 3D painting tool 

helps dealing with texture seams which are inherent to the cuts in the layout of the texture coordinates 

(UVs). 

 

 

The previously generated relief map was also used to calculate additional property maps with the use 

of the software xNormal. The figure above shows ambient occlusion (left) and curvature (right) maps 

which are later used to define the location of dirt depositions and help highlighting sharp edges during 

the composition of the various needed texture maps in Adobe Photoshop. 
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Figure xx shows the normal map for added relief (left), the specularity map for definition of the 

“shininess” across the surface of the model (center) and the composed color map (right). All three 

textures are applied to the low detail model of a rock within the game engine to give it the look and 

detail of the highly detailed version. Every rock needs its own texture set. 

 

Figure xx shows all procedurally created rock models with their generated bitmap textures applied 

(top) and without the textures (bottom) for comparison inside the real-time game engine Unreal 

Development Kit (UDK). The assets are now ready to be prepared for distribution on the landscape. 
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8. Integration in Video Game Engine 

8.1. Foliage Master Material 

Since foliage is represented by different types of low-poly alpha masked geometry in the visualization, 

standard phong shading does not give good results. In order to be able to tweak shading parameters 

for each individual foliage type, a custom lighting model was created in a master material: 

 

 

Part A allows to set an ambient lighting value to brighten up shadowed areas. The diffuse texture can 

be adjusted in brightness and tinting before it is sent to the emissive output channel. 

Part B loads a diffuse texture and adds parameters to control contrast, brightness, color and 

saturation. 

Part C uses the light vector of the dominant directional light to add parameters for contrast, strength 

and color of the light shading. The network mimics a phong shader but then with added control for the 

various parameters on a per-plant basis, which is necessary to achieve a consistent look of the lighting 

throughout the various types of foliage geometry. 

Part D calculates the dot product of the light vector and reflection vector to create the effect of 

specularity based on the diffuse output with parameters for strength, contrast, saturation, color and 

glossiness of the surface. Part C and D are added together and build the custom lighting. 

Part E is responsible for the manipulation of the wind effect. A ‘Wind Directional Source Actor’ gives a 

basic wind vector with controls for strength and direction. In order to mimic the effect of wind waves, 

the input gets multiplied with several overlapping sinus waves of varying frequency and amplitude. 

The absolute position of the geometry is also evaluated to create a large scale offset of the effect, 

which adds more local turbulence and thereby helps reducing uniformity. In other words the plants 

are not all waving in exactly the same way, which would be the case without this setup. Finally the 

effect gets multiplied with the red channel of the vertex color to set the strength of the effect across 

various parts of the plant as defined in the plant and foliage geometry during procedural modeling. 
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The image above shows the material and texture library inside the game engine (Part A). Every plant 

has a ‘Constant Material Instance’ of the master foliage material assigned, in which custom textures 

and all parameters can be defined (Part B). This mechanic allows quick iterations on the underlying 

material network since all of its instances are updated automatically after making changes. It also 

enables the parameter setup for each plant to happen in real-time in contrast to constantly having to 

save changes via the rather slow Material Editor. 

 

8.2. Main Landscape Material 

Before ground surfaces could be painted on the landscape, a master material had to be created to 

manage all involved textures and make them available to the UDK landscape editor: 

Part A defines the tiling value for each of the 5 involved materials. 

Part B loads the diffuse color textures and 

adds parameters for real-time 

manipulation of brightness, color and 

saturation via a ‘Constant Material 

Instance’. The diffuse textures also feed 

into the handling of the specular channel 

with its own set of parameters per 

material. The reason why there is no input 

for unique specular textures is a technical 

restriction of the 3D engine and current 

graphics hardware, which limits the 

maximum number of textures that can be 

used within one shader. Part C loads all 

normal map textures and adds a strength 

parameter to control the depth of the relief per material. Part D loads a high resolution overlay map 

that adds tonal variation to all materials across the landscape which helps dealing with obvious 

repetition patterns that occur when using tiling detail textures. 
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8.3. LOD System and Performance Optimizations 

In order to maintain a high frame rate, ‘Level of Detail’ (LOD) models had to be used for some assets. 

At a certain radial distance from the player, high detail models get swapped with their corresponding 

low resolution mesh, thereby reducing the number of triangles on screen.  

 

The image above shows the different LOD levels for Dictyosperma album. The amount of polygons is 

reduced to around 10% of the high-res model while maintaining the objects silhouette and texture. At 

long distances the difference is barely noticeable. 

 

Here we can see a more radical approach for Trochetia boutoniana. A camera setup was made to 

quickly capture alpha masked orthographic images from three viewing angles. The textures were then 

edited in Adobe Photoshop to erase plant parts that occur on more than one projection plane. This 

way the overall silhouette is maintained while only using 12 polygons per LOD model.  
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To further increase performance, models of low height like grasses and stones get completely culled 

at a distance of 1024 units which equals around 20m. The display of dynamic shadows also gets clipped 

at this distance to avoid unnecessary calculations. The parameter for this feature had to be set 

externally in the ‘BaseSystemSettings.ini’ file in under “../Engine/Config/”, which is provided together 

with the final product and must be copied there for the effect to apply. 

 

8.4. Distribution of Plant Models and Other Assets on the Landscape 

The distribution of plant models and stones was controlled with the ‘Foliage Mode’ in the UDK editor. 

All assets were added to the foliage library and all variations of a given object got an ‘Instanced Foliage 

Settings’ object assigned. Those objects contain parameters for the distribution of the objects on the 

landscape surface. A typical set of parameters would look like this: 

 

The property interface for foliage painting assets holds the following options: 

Density, radius, size- and rotation variation, max. deviation from Y-axis in degree, max. ground slope, 

constraint to landscape paint layer, creation of clusters for better performance and finally the desired 

cull distance. Once all parameters are set correctly, the selected foliage can be painted directly on the 

landscape using a brush tool with parameters for size, falloff and a density multiplier. 
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8.5. Water Surfaces 

 

 

 

For the centrally located swamp 

environment, puddles of stagnating 

water were required. After using a 

single square water plane intersecting 

the terrain at around 30cm above the 

lowest ground as a guide for the 

definition of water areas, 15 individual 

planar meshes (left image) were 

created to cover just a few puddles 

each. This way reflection and 

geometry calculations can be culled 

more efficiently, giving better 

performance in comparison to the 

simpler one-plane solution where too 

many unnecessary draw calls would 

occur. 

 

The shader network for the water material 

(right image) consists of the following sections: 

Part A reads reflection data from a 

SceneCaptureReflectActor with 60fps and a 

resolution of 2048x2048 pixel for a detailed and 

fluent projection of the environment around the 

player on the water. Objects farther than 1024 

units away from the player location are culled 

and thereby not considered for capturing to 

reduce computational cost. Parameters for 

contrast, brightness and desaturation of the 

captured input data help creating a more 

realistic appeal. 

Part B is responsible for the calculation of depth 

based oppacity. Values for shallow and deep 

water can be altered and are blended with the use of a LinearInterpolate node. The deeper the water, 

the less visible is the ground below. 

Part C uses two instances of a custom normal map which are panning slowly against each other, giving 

the effect of calm waves on the water surface. The output is also used in Part D with the addition of 

several parameters to control values for the amount of distortion of the surface under the water plane  

and the strength of specularity on the waves. 
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8.6. Distribution of Landscape Materials 

The application of the 5 different ground surface materials on the terrain happened with the 

‘Landscape Paint Tools’ inside the UDK. With a customizable brush it was possible to define where 

which material will be visible, while the resolution of the terrain defines how detailed transitions 

from one material to another are. The materials get processed for layering and blending inside the 

‘Master Landscape Material’.  

 

 

To speed up the process of manual painting, ‘weightmaps’, previously extracted from the terrain 

‘heightmap’, based on slope angle and height values in WorldMachine, were imported for each 

material. This way, the brush would for example only apply to areas in which steep slopes occur for 

the painting of a rock material, while healthy green grass is only drawn up to a certain height with a 

maximum slope angle. 
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9. Used Software Packages 

 

Adobe Photoshop CS6 (www.adobe.com/photoshop) 

Autodesk 3D Studio Max 2013 (www.autodesk.com/3ds-max) 

Autodesk Mudbox 2013 (www.autodesk.com/mudbox) 

ESRI ArcGIS 10.1 (www.esri.com/software/arcgis) 

Exlevel GrowFX plugin for 3D Studio Max 1.9 beta (www.exlevel.com) 

Filter Forge 3 (www.filterforge.com) 

GeoControl 2.5 beta (www.geocontrol2.com) 

Headus UV Layout 2.06 (www.uvlayout.com) 

SideFX Houdini 12.1 (www.sidefx.com) 

Unreal Development Kit, November 2012 Beta2 (www.unrealengine.com/udk) 

WorldMachine 2.3 beta (www.world-machine.com) 

xNormal 3.17 (www.xnormal.net) 

 

 

10. Hardware Specifications 

 

For the development of this visualization the following computer hardware was used: 
 
CPU: Intel 3770K @ 4.6GHz, 8 cores 
RAM: 16GB DDR3 
GPU: 2x AMD HD7970, 2x 3GB VRAM 
OS: Windows 7 x64 
 
Frame rates vary from 20 to 35 on this machine, depending on the amount of plants visible on 
screen. The performance requirement can be changed by altering culling values for geometry and 
shadow rendering. 
 

  

http://www.adobe.com/photoshop
http://www.autodesk.com/3ds-max
http://www.autodesk.com/mudbox
http://www.esri.com/software/arcgis
http://www.exlevel.com/
http://www.filterforge.com/
http://www.geocontrol2.com/
http://www.uvlayout.com/
http://www.sidefx.com/
http://www.unrealengine.com/udk
http://www.world-machine.com/
http://www.xnormal.net/
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