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Creating Vegetation on a Large Scale 
 
Introduction 
In a 3D scene, one of the most difficult elements to simulate realistically is vegetation. This is 
especially true when your scenes are animated, and your cameras move in and around the 
vegetation. Whether a scene contains 2D vegetation, 3D vegetation, or a combination of both 
depends on numerous factors, such as rendering time available, your vegetation libraries, 
distance of the vegetation from the camera, camera paths, and available RAM.  Improperly 
created vegetation can lead to extremely large files sizes, excessive rendering times, or even 
system crashes.  So how do you add thousands of trees and plants to your scenes without 
crashing 3ds Max or without taking weeks to render?  Furthermore, how do you even place the 
vegetation without taking endless hours to do so?  The solution can be elusive and is completely 
scene dependent, but the following is a discussion on some considerations that may make the 
solution easier to find.  
 

Types of Vegetation 
Vegetation in a visualization can be categorized in one of two ways; 2D or 3D.  2D vegetation is 
represented by imagery and 3D vegetation is represented by models physically simulating the 
structure of a certain type of vegetation.  For each type, there are several methods of 
implementation and endless tips and tricks to be utilized.  But before jumping into a discussion 
about implementation, let’s look closely at both vegetation types and the pro and cons of each.  
 
2D Vegetation  
 
There are two main types of 2D vegetation; imagery represented by Edit Mesh or Edit Poly 
objects or imagery created through the use of a plugin.  With the first type, vegetation is usually 
represented by an image placed on two criss-crossed polygons, and an image in the opacity 
channel to mask areas of the object where the vegetation does not show.  When the left image 
below is placed in the diffuse channel of a material, and the middle image is placed in the opacity 
channel, you are able to simulate the appearance of 3D vegetation, as shown in the image on the 
right.     
 

 
 
The greatest advantage of this type of vegetation is that it requires only four faces (or two 
polygons) per object, and therefore, it renders quickly. This type of 2D object, however, casts 
poor rectangular shadows, shown in the left image below. Certain shadow types allow you to take 
direct advantage of the image in the opacity channel and cast shadows that mimic the shape of 
the vegetation, as shown in the left image below, but even these shadows can appear stretched, 
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distorted, or difficult to control.  This added realism comes at a modest increase in rendering time, 
but some shadow types and some advanced render engines do not even allow this option.   
 

 
 

Another advantage of this criss-cross vegetation type is that all objects with the same vegetation 
material can be attached together as a single object.  When creating a large amount of 
vegetation, the importance of this advantage can not be overstated.  As we’ll discuss in part II of 
this article, the number of objects in a scene is a critical factor in the time it takes to render.  In the 
image below, all of the trees are part of the same object (not to be confused with being part of the 
same group).  Still another advantage is that you can populate your scene extremely fast with this 
type of vegetation.  When done correctly, you can create thousands of trees and all the shrubs 
and flowers your scene needs in just minutes, regardless of the size of your scene. 
 

 
 

Another disadvantage of the criss-cross vegetation type is that the images become distorted 
when viewed at high perspectives, such as those greater than 45 degrees above the horizon, as 
shown in the image below.  These object types are also usually illuminated poorly and it is usually 
easy to see the individual polygons that make up the object.  Shortly, we’ll look at ways to create 
far better shadows and improve the appearance of this type of vegetation in ways that don’t 
require you or your computer to work too hard. 
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The other main 2D vegetation type is created with a plugin which uses a dummy object to set the 
position, rotation, and scale of the object.  An example of this is the widely known RPC (Rich 
Photorealistic Content) plugin, shown below.  The advantage of this type of object is that you can 
simulate 3D vegetation much better because you can see a different image from each different 
perspective.  Another advantage is that when used in moderation, they render much quicker than 
3D vegetation, though not as quickly as the criss-cross vegetation.  The disadvantages, however, 
are numerous.  RPCs are memory hungry because they must load into RAM all of the individual 
images that will represent the vegetation from each unique perspective.  When too many are 
used, they can swallow-up all the available RAM in your computer and leave you with nothing left 
to render.  Another disadvantage is that they can not be attached together, and therefore, must 
remain their own individual objects.  As we’ll see later, the result means much greater rendering 
times.  Still another disadvantage is that they cannot be placed as quickly as the criss-cross 
vegetation type because they can not take advantage of some of the great placement tools 3ds 
Max has to offer. 
 

 
 
 
3D Vegetation 
 
3D trees use models containing sometimes hundreds of thousands of polygons per tree, 
depending on the type of tree and the level of detail. The obvious advantage of 3D trees is that 
they have depth and look completely 3D. They also look different at every angle and cast great 
shadows and unlike 2D vegetation they cast realistic shadows on themselves, a tremendous 
advantage that adds to their depth.  The clear disadvantage with this type of tree is that it 
significantly increases your refresh rate and render time. 3D trees slow down render times, not 
only because the tree must be displayed, but also because the shadows must be displayed. The 
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image below shows a 3D generic oak created with 3ds Max’s Foliage feature.  The tree has 
depth and casts realistic shadows, but at a price of 24,000 faces. 
 

 
 
 
Unfortunately, 3ds Max presents a meager selection of unrealistic looking vegetation native to the 
program.  To really get great looking vegetation into your scene, you will have to use 3rd party 
software or content and it is best to invest in good vegetation rather than creating it yourself from 
scratch.  At 3DAS, we spent several hundred man-hours over the years creating our own 
vegetation only to abandon most of it for the more realistic vegetation we can produce in a 
fraction of the time with Onyx Trees (http://www.onyxtree.com/).  This is a software package we 
highly recommend regardless of your skill level.  It is very easy to use and provides great 
functionality for creating just about any type of vegetation you can imagine.  When combined with 
good materials and lighting, some of the great vegetation you can produce using Onyx trees are 
shown in the images throughout our website at www.3das.com.  You can even step up the quality 
of your animations by having the vegetation blow in the wind. 
 
 

Tips for Implementing 2D Vegetation 
 
In the first few years we worked on visualizations at 3DAS, no other element in a scene caused 
more frustration and late nights than vegetation.  We tried just about every conceivable approach 
to creating realistic looking trees, shrubs, and flowers in an efficient and cost effective manner.  
Some worked well and some did not.  Some methods that used to be great with previous versions 
of 3ds Max (and 3d Studio for former DOS users), have been made obsolete by new program 
features or new plugins.  But nonetheless, until computers reach real-time speed regardless of 
the quality of the rendered output, there will always be a few fundamental procedures that can 
save you countless hours in the course of a visualization project.  In this next section, we will look 
at some of these procedures. 
 
Creating Illumination 
 
Perhaps the biggest drawback users find in creating 2D criss-cross vegetation is the poor 
illumination that usually plagues its use.  The reason for this is because the light(s) in the scene 
do not evenly illuminate the 2 polygons that make up the tree.  To ensure that the illumination is 
even, you must first ensure that the 2D vegetation does not cast shadows on itself (as well as on 
anything else), and that enough lights are used to cast equal illumination in all directions around 
the perimeter of all trees.  The first part of this is simple - just turn off the Cast Shadows option of 
the trees (in the Properties dialog box of each object).  The 2nd part requires you to place lights 
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around your scene that only affect the 2D trees and that cast light horizontally across the ground.  
In the left image below, there are approximately one thousand 2D trees that are being illuminated 
solely by 4 individual Direct Target lights placed in 4 locations around the perimeter of the scene.  
Notice that these lights are oriented so that they project light parallel with the ground.  The image 
on the right shows the Exclude/Include dialog box for one of the instanced lights.  As you can 
see, the light is set to include illumination for only the 6 objects shown in the window on the right, 
which means of course that all the other objects in the scene are excluded from illumination.  
Notice also that there are 3 tree types and two different objects for each tree type.  Whenever we 
create 2D vegetation, we use at least 2 different versions of the same vegetation so that it doesn’t 
all look the same, which is a tale-tell sign of 2D.  Ideally, more versions of the same vegetation 
type should be used, especially when they are in the foreground of an image.  
 

 
 
The benefit of using this approach is striking.  In the left image below, the 2D tree is illuminated 
with one light that represents the sun in the scene.  Notice how easy it is to tell that the tree is just 
an image.  Even when using global illumination, this variation in illumination will almost always 
still exist (at least for a large portion of the vegetation).  In the image on the right, the tree is 
illuminated, not by a single light representing the sun, but rather by 4 instanced direct target lights 
placed evenly around the scene.  This 2D tree looks much better because it’s illuminated evenly.  
With a forest of trees, a 3D version might take several hours to render, but the same trees in 2D 
could render in seconds and still look decent.  As stated earlier, whether your vegetation is 
sufficient as 2D or whether it should be replaced by a 3D version depends on a lot of things, such 
as rendering time available, distance from the camera, camera movement, available RAM, etc.  
However, when you do decide to use 2D vegetation, you should always make sure they are 
evenly illuminated using this approach. 
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Creating Trees 
 
When you do decide to use 2D vegetation, perhaps the most efficient way to create it on a large 
scale is by using the Scatter command.  The Scatter command is used to create copies of one 
object over the surface or within the volume of another object.  In this way, it gives you a quick 
and easy method to create realistic vegetation for an entire project, regardless of size. Creating 
vegetation this way can produce effective and realistic results with minimal burden on your 
computer. As mentioned earlier, it’s often unimportant to the client exactly what type of trees and 
plants they see in their visualization and since landscape drawings are usually one of the last 
things created during a project’s planning, landscaping will often not even be decided by the time 
your work begins. When this is the case, the client may want you to play landscaper and tell you 
to simply create something that looks good. This can be a double-edged sword. Although it is 
nice to not be constrained by placing the exact required vegetation type throughout your scenes, 
the client may not like what you use. Good communication about landscaping requirements and 
exactly how you will meet them cannot be overstated. In fact, if anything should be highlighted in 
your contract, it should be details regarding the landscaping. Whenever possible, we highly 
recommend gaining flexibility from the client in this area.   
 
When you aren’t constrained by creating vegetation of particular type, I recommend using the 
Scatter command to create at least a portion of your plants. Doing so can save an enormous 
amount of time, especially for larger projects. Some projects call for the use of thousands of trees 
and plants and placing each of these one at a time can take days but with the Scatter command, 
you can create the appearance of a beautifully landscaped scene in a fraction of the time. 
 
If you would like to see a foundation level discussion on the use of the Scatter Command, you 
can see a 4-page excerpt from Foundation 3ds Max 8 Architectural Visualization by opening the 
file Scatter.pdf. 
 
Method 1 - Creating a Forest 
 

1. To create a forest of 2D trees very quickly, start by lining up a single copy of each tree 
object you want to scatter, such as the 6 unique trees shown below.   

 

 
 

2. Create a closed spline that encompasses the area in which you want to place the trees, 
as shown in the image below. 
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3. Attach the splines together in you want the same trees scattered in all areas. 
4. Add the Edit Mesh modifier to turn the spline into a surface. 
5. Select one of the tree objects that you want to scatter and select Create > Geometry > 

Compound Objects > Scatter.   
6. Open the Display rollout and enable the Hide Distribution Object option. 
7. Open the Transforms rollout and in the Rotation section, type 90 in the field next to Y.  

This will randomly rotate each tree +/- 90 degrees so that all the trees aren’t aligned the 
same way in your scene. 

8. In the Scatter Objects rollout, select the Area option.  This provides the most even 
distribution method for the trees. 

9. Deselect the Perpendicular option.  This will allow the trees to remain upright in your 
scene. 

10. Click the Pick Distribution Object button and click on the editable mesh that represents 
the area you want to scatter the tree. 

11. Increase the Duplicates value to increase the number of trees. 
12. Delete the distribution object. 

 
Note that depending on the location of the pivot point of the tree being scattered, you may have to 
move the entire scatter object up or down so that it’s not above or below its desired location.  The 
below image shows the result of using the Scatter command in this manner. 
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Method 2 – Using Landscape Drawings 
 
If you’re fortunate enough to have landscape drawings at the time you need to create the 
vegetation for your project, which seems to be less than half the time for us, you might want to 
take advantage of the CAD linework already in place.  In this method, you replace the landscape 
symbols with a simple triangle, import the triangles into 3ds Max, apply the Edit modifier, and use 
the Scatter command to place a tree at the center of each face (i.e., the triangles you imported).  
If you’re even lucky to have landscape symbols as blocks, this routine is even more effective.  
When the symbols are blocks, all you have to do to create the triangles is edit each block, delete 
the linework that makes up the block, create a triangle and resave the block.  Then just explode 
all the blocks and import the linework into AutoCAD.   
 
The two images below show an example of this in action.  The top image shows the triangles that 
were created using this method and the bottom image shows an aerial view of the finished project 
including the landscaping that was scattered on these imported triangles.  The entire process was 
very quick and took only a couple of hours. 
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1. In the AutoCAD landscaping drawing, double-click on a landscape block or type RefEdit. 
2. Create a new layer and give it the name of the tree you want to scatter. 
3. Make the layer you created the current layer. 
4. Create a polygon triangle in the center of the block. 
5. Type RefClose to save and close the block editing feature.  All the blocks with the same 

name will now appear as triangles. 
6. Repeat steps 1 through 5 for all landscaping blocks. 
7. Explode all of the landscape blocks. 
8. Import the linework into 3ds Max. 
9. Use the Scatter command like you did in the previous exercise except this time, use only 

one duplicate and instead of using the Area method for distribution, use the All Face 
Centers option. 

 
 
Creating Shrubs and Flowers 
 
The two methods described for creating trees works for creating shrubs and flowers with a couple 
of differences to the first method.  To create shrubs using the first method, you can scatter a leaf 
rather than a tree and instead of applying the Edit Mesh modifier to turn the spline into a surface, 
you should extrude the spline to create a volume within which you want to apply the scatter.  The 
amount you extrude will be the height you want the shrubs to exist.  To create the look of flowers 
among the shrubs, simply create a copy of the scatter leaves, raise them slightly higher than the 
shrubs, reduce the number of duplicates, and apply a unique material that gives it a colored 
appearance like that of a flower.  
 
The image below is a screen shot from a sample animation where this procedure was used to 
create all the shrubs and flowers.  In this particular project, not only were landscape drawings not 
available, the client had absolutely no idea what they wanted for landscaping.  As usual, the client 
said, ‘just make something that looks good’.  And so below is our attempt to play the role of 
landscape architect. 
 

 
 

Summary 
In this first part of the article, we looked at the differences between 2D and 3D vegetation and the 
many advantages and disadvantages of each.  Additionally, we looked at a few tips and tricks for 
creating 2D vegetation.  In Part II of this article, we will look at how to create realistic and efficient 
shadows for 2D vegetation, and finish by looking at ways to implement 3D vegetation effectively 
without all the undesirable side effects that usually persist with their use. 




