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There are a number of new features in the new mental ray version 3.5 that make it easier to make 

great renderings.  Weõll take a look at a few of the new features, and some of the things Iõve been 

using a lot lately.   

There have been a lot of things written about mental ray, and Iõll try not to duplicate too much here.  

My goal is to be succinct, and to cover some of the essentials to give you an overview, and get you 

going with this powerful renderer in 3ds max release 9 and Autodesk VIZ 2008.  The best way to learn 

is to teach, I believe, so this is an exercise in learning as much as anything else. 

For more details on these features I highly recommend two new books on the subject, "Rendering with 

mental ray & 3ds max" by Joep van der Steen, and "Realistic Architectural Visualization with 3ds max 

and mental ray" by Roger Cusson and Jamie Cardoso. 

The files used in this document are at http:// www.4dartists.com/ CLC/ mental_ray/ index.html.  The 

'Light Gallery' scene is a slightly modified version of a mental ray sample provided with 3ds max. 

In Part One we'll look at the general features of the renderer, and Indirect Illumination.  In Part Two 

we'll look at Lighting and Materials, including the new Daylight System, and the Car Paint, Arch & 

Design, and Water materials. 

This document talks about 3ds max release 9, but all subject matter also pertains to Autodesk VIZ 

2008, and to some degree Maya 8.5. 
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WHAT IS MENTAL RAY? 

mental ray (mr) is a third-party render engine for 3ds max, VIZ and Maya which provides a number of 

enhancements over the default render engine, including Indirect Illumination (bounced light), Caustic 

effects (the concentration or reflection of light from a transparent or reflective surface), and 

procedural effects ranging from water ripples to sub-surface translucency (as with human skin), 

among many other things.  mental ray is produced by mental Images in Germany.  

www.mentalimages.com  

The default Scanline renderer in max and VIZ work on an image one horizontal line one at a time, from 

top-to-bottom.  mental ray, in contrast, renders scenes in ôBucketsõ; each processor core in your 

machine takes a small rectangular region of the rendered image (a bucket) and processes that portion 

before moving on to the next available bucket.  Brackets appear around each bucket as it is 

processing, and when the bucket completes it jumps to the next easiest bucket to render (by default).  

Here are some completed buckets, and four that are in-process on a quad-core machineé. 

 

Figure 1: mental ray bucket rendering 

Buckets work independently of one another, and complete asynchronously depending on how long 

each bucket takes to render in a given CPU core.  mr will then pick up the next available bucket, and 

so on until the image is completed.  This image (above) shows a Spiral bucket method rather than the 

default, which starts in the center and works outwards to complete the image.  The default appears to 

randomly walk the image, working on the parts that are easiest to accomplish, and this giving you a 

faster preview of your image. 
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ENABLING MENTAL RAY 

In the sample scenes provided with this document, mental ray is already selected, but for your own 

scenes you'll need to change the renderer to mental ray so you can play with the settings discussed 

hereé. 

In 3ds max, F10 brings up the Render Scene dialog.  Choose the Common tab, roll-down the Assign 

Renderer section, and click the button '...' to choose mental ray:  

 

You can also choose a Preset from the bottom of the Render Scene dialog that includes mental ray as 

an option. 
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Another method that changes your complete max/VIZ configuration to use mental ray as a default is to 

go to the Configuration pull-down menu, and select the "Customize UI and Defaults Switcher..." option, 

and then choosing an option with mental ray: 

 

As you can see from the description, a number of settings are changed as you switch between options.  

I tend to customize my UI quite a bit, and if you do the same be sure to save your current UI before 

switching things here.  3ds max has a few additional options over the VIZ version. 

LOG FILE 

You can get a feel for what mental ray is doing by looking at the log that is created while rendering.  

This also allows you to see any errors or warning that are produced.  Go to the Customize and 

Preferences dialog, then the mental ray tab: 
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I turn off the ôClear Frame Windowéó button, as I like to see bucket progress with the last render in 

the view so I can compare.  Mental ray does NOT do Region renders like Scanline, and there is no way 

I know of doing a region without post compositing. 

Turn on the ôShow/Logõ buttons and press OK, and then got to the Render pull-down and select the 

òmental ray Message Windowéó option to see the messages as they are generated.  Usually I keep 

that closed, but it will open automatically if there are any errors during the render. 

DISTRIBUTED RENDERING 

Because mental ray subdivides of the image into buckets, it can distribute the rendering to other 

machines, potentially allowing every computer on your network to work on individual buckets at the 

same time (provided you have mr licenses for those CPU cores).  

When you click on the Render button your scene is translated into a format that mental ray 

understands, and that translated scene is passed on to the renderer.  In distributed rendering those 

translated scene files are sent to the other machines and the buckets are managed from the one copy 

of max or Maya that you are using.  At the remote computers you need to have either a copy of max 

installed, or the satellite version of mental ray.   

To enable Distributed Rendering, you open the Render dialog in max (F10), and with mr as your 

renderer, you go to the Processing tab and the Distributed Bucket Rendering roll-down section: 
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Before it will work, you need to add the name or IP address of the remote machines to the 'rayhosts' 

list by clicking the Add button.  Here I have three of my machines listed. 

Each license of 3ds max allows up to 8 processor cores to render without buying additional mr 

licenses, and Viz allows two processor cores.  Additional licenses are relatively cheap, and the pricing 

model seems more reasonable than other third-party renderers such as VRay or Brazil, but weõll need 

to do some math on that.  

Maya Complete gives two mr processor licenses, and Unlimited gives eight licenses.  

So, for example, if you have a quad-core machine running Viz 2008 or Maya Complete, it will use two 

of your CPU cores and no more.  3ds max and Maya Unlimited will use all 4 cores in your machine, 

plus 4 on another machine if available. 

My experiences so far are that some Archvision RPC content may show up as red boxes if you use 

distributed rendering.  Archvision is aware of this, and hopefully this will be fixed. 

The bandwidth used on the network with distributed rendering seems pretty reasonable, although I did 

upgrade everything to gigabit connections with new switches.  I still tend to Backburner network 

render to remote machines rather than use distributed rendering, and use the Backburner Split 

Scanlines option for large images.  This way multiple machines still work on the one image, and 

progress is saved along the way if there are issues with a machine or memory. 
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DIRECT ILLUMINATION 

As its name implies, direct illumination is the light that shines directly on a surface from a light, and is 

not bounced (indirect) illumination.   

 

Figure 2: Rendered in mr with only Direct Lighting from 'mr area spot' lights in ceiling and a 'mr area omni' in lamp. 

This scene is mr_LightGallery_DI_start.max.  With only Direct Illumination in a scene, areas in shadow 

are completely dark.  Without using methods of calculating indirect light, more realistic renderings are 

produced by adding lights to your scene to simulate that missing light. 

INDIRECT ILLUMINATION 

Indirect Illumination is ôbouncedõ light in your scene.  In the real-world, light strikes a surface, some of 

it is absorbed and the remainder will become the color of that surface and is scattered to other 

surfaces, to be partially absorbed and re-colored again and again until the light is gone.  The changed 

color of the light will affect the color of objects they strike, so, for instance, a bright red carpet will give 

you a pink tint throughout your room.   

Perhaps 80% of the light that illuminates a space is from Indirect Light that has bounced off of 

surfaces, and simulating this process is essential to produce the best-quality results. 
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Figure 3: mr_LightGallery_FG_start.max scene with Indirect Illumination enabled. 

As you can see, visible areas of your rendering that are in-shadow and not in direct light still receive 

illumination from all other visible surfaces; those areas will be illuminated to some degree.    

As a side-note, the first two scenes are using a Material Override inside of mental ray, which is a 

technique that allows you to replace every material in your scene with a single material. 

 

The "Material:"  slot contains a material I made, cleverly called 'Override', which is an Ideal Diffuse 

Architectural material in white .  Turning off the Enable checkbox will give you back all the materials 

that are applied to the objects.   
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This technique helps you to see how your lighting is affecting surfaces without the confusion or 

overhead of colored and mapped materials.  However, you'll notice that all glass is opaque, and you 

will not necessarily get accurate Indirect Illumination results without turning off Shadow Casting on 

normally clear objects. 

 

INDIRECT ILLUMINATION IN MENTAL RAY 

Indirect Illumination in mental ray is produced by one or more of three technologies: 

 Final Gather 

 Global Illumination and Caustics 

 Ambient Occlusion 

Ambient Occlusion is an Indirect Illumination effect controlled inside of materials, and will be covered 

in Part 2.  GI and Caustics are not new, and will only be briefly covered here. 

FINAL GATHER 

Final Gather in mr isnõt new, but the oh-so-easy presets, and a different way that the technology can 

work, gives you a free and zero-effort way to add Indirect Illumination to your scenes.  FG is often used 

with the Global Illumination technology (described later) on interior scenes, and often used alone for 

exterior scenes.  The Indirect illumination sample image on page 8 was produced with Final Gather 

and the Low preset. 

To try this yourself, first open the mr_LightGallery_FG_start.max scene and render to see Direct 

lighting.  Then..... 

 

ENABLING FINAL GATHER 

In the Render Dialog (F10), choose the Indirect Illumination tab, and turn on the Enable checkbox for 

Final Gather.  Then choose a Preset, such as Draft or Low, and increase the number of Diffuse 

Bounces.  Weõll describe these as we go along. 
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That is all there is to it!  Render the scene and see the resultsé 

HOW FINAL GATHER WORKS 

Final Gather  takes the viewpoint of the surface being rendered, looks randomly out into the scene 

from that point. and collects illumination from the objects it sees.  It shoots a finite number of rays out 

from a finite number of points, and it averages those points to give every pixel in your rendering an 

Indirect Illumination value.   The more points it stores, and the more rays it shoots, the more accurate 

the FG solution and the better the rendering.   

Open the mr_LightGallery_FG_02.max scene, Render, and observe the resultsé..  


