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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 9/2008/2009  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. 

Essential Settings 

òEssential Settingsó ð the things that you should look for and learn first when learning mental ray ð 

will have Blue Bold text associated with them saying, cleverly, òEssential Settingsó.  Although I do not 

cover all the settings of the renderer I tried to stick to the things I use the most, and there are certainly 

things here that are aimed to the other geeks in the world. 

I will also have Very Important Notes within blue-bordered text boxes.  Other notes will simply be offset 

with a bold òNOTE:ó right before. 

Additional Reading 

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. 

A PDF version of this document, and the Max scene files used, are at http:// www.4da-

inc.com/ mental_ray.html.  The 'Light Gallery' scene provided 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, including the Daylight System and Exposure Controls, and in Part Three we'll look 

at Materials, including the new Car Paint material, Arch & Design, and Water materials, among others. 

Part Four will cover GI and Caustics. 

This document talks about 3ds Max release 2009 and newer, but much subject matter also pertains 

to 3ds Max 9/2008, Autodesk VIZ 2008, and to some degree Maya 8.5+. 

mental ray is a registered trademark of mental images GmbH.  3ds Max, Autodesk VIZ and Maya are 

registered trademarks of Autodesk, Inc. 
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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, an NVIDIA company.  

www.mentalimages.com  

The default Scanline renderer in Max and VIZ work on an image pixel-by-pixel 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 to 

work on, and so on, until the image is completed.  This image (above) shows a Spiral bucket method - 

a method that starts in the center and works outwards to complete the image.  The default method 

appears to randomly walk the image, working on the parts that are easiest to manage, and this 

method giving you a faster preview of your overall image as it can work on less complicated buckets 

earlier in the render.. 
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ENABLING MENTAL RAY 

In 3ds Max Design 2009, mental ray is the default rendering engine, and the materials in the material 

editor are, by default, mental ray's "Arch & Design" and "ProMaterials".  For legacy scenes, and if you 

are using 3ds Max 2009 or earlier, you may need to select the mental ray renderer manually. 

In the sample scenes provided with this document, mental ray is already selected. 

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 (press F10) that includes a 

few mental ray options: 
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As with all settings, it is best to look at the various mental ray settings to see what is changed with 

each preset both to learn what they do, and to see what you may need to adjust to get the look you 

need.   

Another way to set mental ray as your default renderer is to go to the Customize pull-down menu, and 

select the "Customize UI and Defaults Switcher..." option, and then choose an option with mental ray: 
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As you switch between tool options youõll see that a number of settings are changed.  This tool 

changes your complete Max/VIZ configuration, in this case to use mental ray (and the other settings 

shown) to a new default. 

The right side of the dialog box optionally changes your UI.  I tend to customize my UI quite a bit, and if 

you do the same then be certain to save your current UI before switching things here.  The 3ds Max 

dialog has a few additional options over the VIZ version.  The "DesignVIZ mental ray" option is the 

default in 3ds Max 2009 Design. 

 

MENTAL RAY GENERAL SETTINGS 

For mental ray general settings, go to the Customize and Preferences... dialog, then the mental ray 

tab: 

 

I turn off the ôClear Frame Windowéó button (Off by default for Max 2009) as I like to see bucket 

progress with the last render in the view so I can compare.  Otherwise it blanks the Rendered Frame 

Window (RFW). 

Prior to Max 2009, if you do a region render, it will blank the area around the region when the render 

completes, and you'll need to save the region to a separate file and use a compositing program to 
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paste that region into your original render.  Adobe Photoshop or Corel PhotoPaint skills are usually 

required in this field.  

In Max 2009 mental ray does do Region without clearing the Rendered Frame Window, eliminating the 

need for compositing regions in another application.   

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

This also allows you to see any errors or warnings that are produced.  Turn on the ôShow/Logõ buttons 

(previous image) and press OK, and then go 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.  As you are learning mental ray 

it can be interesting and informative to see what messages are being generated, including warnings 

you wouldnõt know about otherwise.  This can help you to optimize and troubleshoot your scenes. 

 

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 (with some limitations).  This is known as Distributed Bucket Rendering, or DBR. 

This is just one of the big advantages to using mental ray over the Scanline renderer, the ability to use 

additional hardware to get your image completed faster.   

A little about how it works under-the-hoodé 

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

understands, a 'mib' format, and that translated scene data is passed on to the renderer.  3ds Max 

can optionally cache (store) the data to the hard drive for later reuse. 

In distributed rendering, the translated scene data and associated bitmaps are sent to other machines 

where each machineõs processor core(s) will handle the rendering of an individual bucket.  The 

buckets are managed from the one copy of 3ds Max or Maya that you are using.  At the remote 

computers you need to have either a copy of 3ds Max installed, or the stand-alone satellite version of 

mental ray.   3ds Max allows you to use 8 distributed CPUs without purchasing additional stand-alone 

licenses.. 

To enable Distributed Rendering, you open the Render dialog in Max (press 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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NOTE: According to the mental ray documentation with 3ds Max, you must turn on the òUse mental ray 

Map Manageró translator option in the òProcessingó tab when using DBR.  Check to make sure all your 

maps look okay in test renders, though!  If you see seams, then keep it off.  More on this option later. 

NOTE: You must use the òUse Placeholder Objectsó translator option when using DBR.  More on this 

option later. 

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.  Above I have six of my machines listed with five selected for use (in 

blue), giving me five total machines that will be used for the render (including my local machine).  If 

you are running 3ds Max 64-bit, then the target machines must also be x64. 

Here is a matrix of the mr capabilities of 3ds Max and VIZ from Autodesk: 

 VIZ 2008 3ds Max 9-2009 

Number of mental ray satellites 2 8 

Local Processing cores limit for mental ray 4 8 
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Unlimited network rendering or integrated mental ray 

via backburner 

N Y 

64-bit architecture N Y 

Additional licenses are relatively cheap, and the pricing model seems more reasonable than other 

third-party renderers such as VRay or Brazil, but youõll need to do some math on that.   

Maya Complete 2008 gives two mr processor licenses, and Unlimited gives eight licenses.  

NOTE: VIZ users that need a lot of mental ray power, or have very large scenes requiring more 

memory, or want to network render mr scenes, should upgrade to 3ds Max rather than use VIZ 2008.  

Since VIZ is now discontinued, an upgrade to 3ds Max is probably inevitable.  The additional 

functionality that 3ds Max brings to mental ray makes the upgrade a good value, in my humble 

opinion. 

NOTE: My experience so far is that 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 some time soon.  In 

this case, use the Split Scanlines option in Network Rendering to use the other computers.   

NOTE: The bandwidth used on the network with distributed rendering seems pretty reasonable, 

although we do use gigabit adapters with gigabit switches.  I still tend to Backburner network render to 

remote machines rather than use distributed rendering, and use the Backburner òSplit Scanlinesó 

option for large images.  Backburner differs from DBR in that only the local copy of Max is used to 

render an image, or portion of an image in the case of Split Scanlinesó.  With Backburner and Split 

Scanlines, multiple machines still work on the one image, and progress is saved along the way if there 

are issues with a machine or memory.  The render ôserverõ machines need Max installed, but do not 

need a license. 

MEMORY MANAGEMENT IN MENTAL RAY 

Since the topic of memory settings have come up with DBR, we need to go over a few essential 

options.  As mentioned in the DBR section, (with caveats) two options should always be enabled when 

using DBR: 

¶ Use Placeholder Objects 

¶ Use mental ray Map Manager 
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USE PLACEHOLDER OBJECTS 

The ôUse Placeholder Objectsõ option allows mental ray to store your objects as empty bounding-boxes 

ð placeholders ð and  swap out parts of your scene to conserve memory.  DBR will still work if you 

donõt turn this on, however mental images says that this is a ômustõ.   

The use of this option causes the ôTranslatorõ ð the mental ray process that converts your scene into 

mental ray data ð to only send to the renderers ôbounding-boxesõ (empty placeholders) of the scene 

geometry.  Once a bucket hits a piece of geometry that is represented by a placeholder, then the 

actual translated geometry is passed to the renderer.  If needed, placeholders and their geometry can 

be removed from memory.  This can save a lot of memory for mental ray, and reduce network 

bandwidth, particularly if geometry is off-screen or not something a distributed machine might render. 

USE MENTAL RAY MAP MANAGER 

The òUse mental ray Map Mangerõ option causes mental ray to only read bitmaps from disk when they 

are needed.  It then converts them into a mental ray format and they are held in memory.  mental ray 

can also remove the map from memory as need. 

Turning this Off prevents mr from off-loading the bitmaps, and all maps are held in memory.  This can 

be faster, as 3ds Max also holds bitmaps between rendering jobs. 

Because the algorithms used are slightly different between 3ds Max and mental ray, you generally 

would not switch between these two methods for a particular image. 

My experience with the mr Map Manager is that I can get ôseamsõ in some bitmaps, and I cannot 

always use this feature.  Turning down the bitmapõs ôBlurõ setting fixes this, and an alternative may be 

to use the 3ds Max Bitmap Pager instead. 

MEMORY LIMIT 

This is an Essential Setting. 

This should be set somewhere near the available memory limit on your computer, figuring in resident 

applications, 3ds Max and mental ray.  This is the threshold where mental ray will begin to remove 
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placeholders (when used) and also bitmaps from memory to make room for more.  The default is 

640mb, and this should be set as high as you can.  For 4gb machines Iõll set this to 3000mb. 

CONSERVE MEMORY 

The ôConserve Memoryõ option causes mental ray to work harder to minimize memory use, at the 

expense of additional time in the Translator reading-in placeholder objects and reading/writing maps 

to the hard drive.  Remember that the hard drive is an order-of-magnitude slower than RAM, so having 

adequate RAM in all computers is essential to optimal speed and efficiency in rendering. 

Other Memory Optimizationsé 

We will cover other memory issues as we hit topics throughout the document. 
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DIRECT ILLUMINATION 

As its name implies, Direct Illumination is the light that shines directly on a surface from a light source, 

and is not bounced (indirect) illumination.  Here is a night scene with incandescent ceiling ôcanõ lights 

at 75 watts, and a cylindrical white light in the floor lamp at about 150 watts.: 

 

Figure 2: Rendered in mr with only Direct Lighting from Photometric Spot lights in ceiling and a Photometric Cylinder Area Light 

in floor lamp. 

This scene is the mr_LightGallery_Direct.max  scene.  With only Direct Illumination in a scene, the 

images is somewhat dark despite a low exposure setting, and areas in shadow are completely dark 

(although the cylinder light helps to fill those shadow areas somewhat).   

 

INDIRECT ILLUMINATION 

Indirect Illumination is the light in your scene that is reflected off, and/or  refracted through, objects.   

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. Some of it will pass through objects and be 

refracted. The light is partially absorbed, reflected/refracted and re-colored again and again until the 

light is fully absorbed by the surfaces.  As it bounces, the changed color of the light will affect the color 

of the other objects it strikes, so, for instance, a bright red carpet will give you a pink tint throughout 

your room, and light refracted through colored glass will become the color of the glass. 

In the following image, you can see the increased illumination in the scene from the bounced lighting, 

and also the color splash from the flooring onto the lower edges of the walls and the ceiling:   
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Figure 3: mr_LightGallery scene with Indirect Illumination enabled. 

This image used the Indirect Illumination òFinal Gather Mediumó preset and Global Illumination, and 

has identical exposure settings as the previous image. 

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

illumination bounced from all other visible surfaces.   Those previously dark areas will be illuminated 

to some degree, and your image is brighter.   You also have light splashed off of surfaces, and this is 

most noticeable on the ceiling. 

  

Perhaps 80% of the light that illuminates a space is from Indirect Illumination, and simulating 

this process is essential for producing the highest-quality images. 
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INDIRECT ILLUMINATION IN MENTAL RAY 

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

 Final Gather (FG) 

 Global Illumination (GI) 

 Caustics 

 Ambient Occlusion (AO) 

ôFinal Gatherõ, as we will see shortly, is a pre-process to a rendering that looks from random points on 

surfaces out into the scene and collects illumination from other surfaces and light sources, saving this 

information for the final render pass.  At render time these FG points are averaged around a pixel that 

is being rendered to add indirect illumination to that pixelõs final color. 

ôGlobal Illuminationó is often used as a generic term for Indirect Illumination, but in mental ray it is a 

type of indirect illumination.  GI works in the opposite way as FG, and Photos are shot out of light 

sources into the scene and bounced around to ôpaintõ indirect illumination on surfaces.  Final Gather is 

used to clean-up and smooth the GI solution. 

Caustics are the effect of light photons that have been reflected off of or refracted through an object, 

and produces effects such as magnifying light through glass, or light reflection patterns off of a water 

surface. 

GI and Caustics will only be briefly discussed later in this document.   

Ambient Occlusion is an Indirect Illumination effect produced inside of mental ray materials, and are 

covered in Part 3.  In mental ray AO is used for detail enhancement and helps to produce contact-

shadows and fine details in objects.  

 

  

Without using methods of calculating indirect light, brighter and more realistic 

renderings must be produced by adding lights to your scene to simulate that missing 

'bounced' indirect illumination. 
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FINAL GATHER 

Final Gather (FG) gives you a free and near zero-effort way to add good-quality Indirect Illumination to 

your scenes.  It is often used alone, or combined with Global Illumination (GI) for highest quality 

results. 

 

FG works by taking the viewpoint of a point on a surface in your scene, it shoots random rays out into 

your scene from that point, it collects the illumination and colors of the surfaces it samples, and stores 

that FG data for when the surfaces are being rendered.   

At render time mr averages points it finds in the area around a pixel, the averaged FG illumination and 

color value are then added to the Direct Illumination to give a final brightness and color. 

FG is often used with the GI technology (described later) on interior scenes, and often used alone for 

exterior scenes.  However, Final Gather works very well by itself on interior scenes; that said, for 

interior scenes, adding Global Illumination (GI) can greatly speed overall rendering time and improve 

the brightness and quality of your images. 

Final Gather does require your scene to be properly illuminated with some form of Direct Lighting for it 

to produce results, and for a pleasing and accurate simulation you'll need perhaps a minimum one-

third to one-half of the scene lit with Direct Light.   

NOTE: mental ray materials that use Self Illumination can produce indirect illumination when used 

with FG. 

Interior scenes that are lit through a small window, or have minimal lighting from small directed light 

sources (a ôfilm noirõ scene lit from a desk lamp, for instance), may not produce good results without 

some help.  Even outdoor scenes that do not have a lot of direct light (only skylight, for instance) may 

not work as expected, or/or may take a lot of time.   

In this case, adding lights for Direct illumination, mental ray "mr Sky Portal" lights to windows and 

openings, fill lights to help illumination, or (even better) just switching on GI, may help considerably.  

We'll discuss these options in more detail later.  

To try the FG feature yourself, first open the mr_LightGallery_Direct.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 Final Gather 

checkbox.   Then choose a FG Precision Preset, such as Draft or Low, and increase the number of 

Diffuse Bounces.  Weõll describe these as we go along. 

So, why is Final Gather in the ômental ray 101: Essentialsõ document, and not a more advanced 

chapter?  First, it is easy to use and second, it adds greatly to your rendered images and should 

be used for just about every scene. 
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That is all there is to it!  Render the scene and see the results for yourselfé 

NOTE:  If your final gather pass is taking too long, then turn down the preset to Draft, or change the 

Diffuse Bounces to 0 or 1, or reduce the rendered image size. 

 

HOW FINAL GATHER WORKS 

Final Gather takes the viewpoint of the surface being rendered, shoots a finite number of rays 

randomly out into the scene from that point, and collects illumination and color from the objects it 

sees.  As the rays travel through your scene some of the illumination is absorbed, and some of it is re-

colored at a new intensity and will propagate through your scene for multiple bounces.  The FG rays 

follow the inverse-square law for light, and produce a natural decay over distance. 

At render time mental ray averages the FG points in a small area around each pixel to give that pixel 

an Indirect Illumination value.   The more points it stores (Draft to Low to Medium, and so on), and the 

more rays it shoots, the more accurate the FG solution and the closer to reality the rendering.   

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

The High and Very High presets take a Very long time, and I generally do not use them in a 

production rendering. I use Medium for most final renders.  If you do not get good results with 

Medium on interior scenes, then see if you need mr Sky Portals, fill lights, or the addition of GI.  

Proper lighting is always the first thing! 
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Figure 4: The completed render with Daylight System outside and a mr Sky Portal added to the window, Medium Final Gather 

preset and 2 Diffuse bounces. 

One thing that you will notice when you render with Final Gather enabled is that it does the rendering 

essentially in two passes.  The first pass is the low-resolution Final Gather pass, and after that 

completes, it goes back and renders the buckets for your final image using the FG information to add 

indirect illumination to every pixel rendered. 

This is what the scene looks like during the Final Gather pass..... 

.
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Figure 5: mr Final Gather pass with the "Draft" FG preset, 2 bounces, and some completed buckets. 

As you can see, with just the FG pass you get a pretty good idea how the overall rendering is going to 

look, albeit in a low-resolution fashion.  The higher the preset, the less grainy the FG pass, but the 

longer it will take to produce.   

One added benefit to the Final Gather pass is that it allows you to see a quick preview of what the 

Indirect Illumination is going to look like (and your rendered scene) before committing yourself to the 

actual Render pass.  With the FG you can often times skip the render pass when doing test renders, 

and you can cancel and go back to make adjustments to FG settings, materials and lighting, if needed, 

without the long wait you would have for a render pass.   

The Draft FG Preset is great for test renders, obviously, and Medium and even Low give good final 

results. 

VISUAL DIAGNOSTIC TOOL 

To better understand what the renderer is doing with the FG settings, we can use the Visual Diagnostic 

tool in mental ray to see what is going on 'under the hood'. 

(Reference the image on next pageé)   With mental ray and Final Gather turned On and set to Draft, 

go to the Processing tab in the render dialog (F10) and enable Visual Diagnostics checkbox and 

choose the Final Gather radio-buttoné.  render the scene...... and observe the resultséé 
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Figure 6: Scene with Final Gather Diagnostics and the Draft FG preset. FG samples are stored in 3D space. 

Here are the Final Gather settings for the Draft preset: 

 

At each green point shown, the FG process shot 50 rays randomly into the scene and collected the 

illumination and color at those points.  Because Diffuse Bounces is set to 2, each ray propagated two 

more bounces and collected more illumination and additional color information.  The rays take into 

consideration the inverse-square decay of light over distance. 

With Draft preset, for every pixel in the final rendering mental ray averaging the 30 nearest FG 

samples into the indirect illumination for that pixel.  

It is important to remember that each point is stored in 3D space, and is view dependent.  I'll discuss 

this shortly. 

Now change the FG preset to Medium, and render the diagnostics viewé.. 
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Figure 7: Final Gather Diagnostic mode, with Medium preset. 

This diagnostic mode gives you a visual idea of where it is calculating Final Gather points; areas that 

need more definition get more points; areas with the greatest change in lighting values and contrast 

have the highest concentration of points, as do areas of high detail. 

Just for curiosityõs sake I rendered a half-size image at the Very High preset and Diagnostic mode: 

 

It took four cores at least five hours to complete, and Iõm not sure exactly how long.  Could have been 

eight, as I just let it run and mr/ Max has a bug in its render Time display. 

I could see rendering this Very-High setting FG pass at this small size and saving the FG data to be 

reused in a large render.  Otherwise, stick with Medium or less, and tweak the values you need to 
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tweak.  Again, FG plus GI would be a good choice if you need the highest quality, but GI takes some 

time to master. 

FG VIEW DEPENDENCY 

Final Gather points are stored in 3D space and are View Dependent, in that it computes points based 

on what it can see in the rendered viewport.  Anything that is not seen is not computed, so any change 

to the view (an animation or alternate camera angle) requires everything to be re-computed for that 

new view.  As weõll see later, there are ways to save FG data, but remember that animations and 

alternate camera views requires additional computing.  The points are stored in 3D space, and can be 

re-used in other views, so that only missing data needs to be added to those other views. 

FG SETTINGS 

For those looking for the Essential Settings, choosing a Final Gather Preset is the way to go.  It is a 

great way to see what settings are changed from one to another, and what you might want to tweak.  If 

you need to, then dig into what each of these settings meanéé 

The main settings that are changed with the different Presets are: 

 Initial FG Point Density:  quantity of FG points in the scene.  The more, the better the FG accuracy, 

but too high greatly increases render time without corresponding benefit. 

 Rays per FG Point: number of random rays looking out to the scene from each FG point, collecting 

illumination and color.  The more, the better.  Since the rays are random you need to have a good 

sampling to prevent FG points from being too dark or too bright.  The next setting helps with this, 

too. 

 Interpolate Over Num. of FG Points.  A smoothing between the FG points.  Too high removes 

details in shadows and lighting, reducing contrast, and too low is splotchy. 

A FG setting that is not changed with a preset is the Diffuse Bounces, which is the number of times the 

light is bounced in your scene before mr calculates another ray.  It increases the brightness and 

accuracy of your scene, and values of 1 or 2 are usually sufficient, depending on the time you have 

available to render.  A value of 5 is about as far as I go.  I tend to use the lower settings as it produces 

an image with better contrast, in my humble opinion. 

I'll explain a bit what these settings are... 

INTERPOLATE FG POINTS 

Since rays shoot out randomly, some will be overly bright because they randomly strike bright 

surfaces/lights, and others will be dim for the opposite reason.  Interpolation helps to level the 

illumination in the FG solution. 

After the FG pass and during the render pass, pixel FG illumination is averaged between nearby points 

to determine the indirect illumination of the individual pixel being rendered.  mr looks in an increasing 

radius around the pixel until it collects the number of FG points required, the Interpolation setting.   

This Interpolation setting is 30 FG points on Draft, and doesnõt change until the Very High preset, and 

is then 100.  You can, of course, adjust this manually if you want to blend more or less FG points to 
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soften or sharpen the FG results, respectfully.  Too high of a value will reduce illumination detail in 

your scene as it will average over a larger area, and too low leaves splotches. 

Here is a very low interpolation value for our scene: 

 

Figure 8: Final Gather 'Interpolate' set to 200 and 1, Medium FG settings. 

It is a little like a Paint-Ball gallery now, a rendered version of the FG pass, and you are seeing the 

individual FG samples, noise filtered, and added to the direct illumination.  

Youõll notice that in the Interpolate=200 side that there are few shadow details, particularly if you look 

at the baseboard.  This side also seemed to take a lot more time, as mental ray must look for more 

points to interpolate for every rendered pixel. 
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DIFFUSE BOUNCES 

Another Essential Setting that you will want to play with is the "Diffuse Bounces" setting.  This allows 

the bounced light to propagate to additional surfaces, resulting in a brighter scene and a more 

accurate solution.  Here are example images with five bounces and zero bounces: 

 

Figure 9: FG Low Preset with Zero (right) and 5 (left) Diffuse Bounces. 

Because this was Low preset there wasn't much of a time penalty with this scene, however you may 

see your final-gather times multiply by the number of diffuse bounces.  Adding bounces does make a 

scene brighter, closer to actual lighting perhaps, but can also reduce contrast in images. 

Some diffuse bouncing is essential, and a setting of 2 is not unusual for many of my scenes and gives 

good contrast.  Leave at 0 for test renders, go to 2 for most renders, and go to 4 or 5 for high quality 

results.  I recommend that, if you need high settings for FG bounces or other high FG settings, then 

you may want to look at your lighting, whether you need to add mr Sky Portals or fill lights in particular, 

or should add GI for a faster high-quality solution. 

MULTIPLIER AND COLOR SWATCH 

An optional parameter, Multiplier, allows you to adjust the impact Final Gather has on the rendered 

image, and optionally the color tint of the FG.  The default is 1.0 and white, and is usually okay.  Here 

is a comparison between a 1.0 multiplier and 0.5, both with 2 Diffuse Bounces: 
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This 0.5 multiplier image rendered without a time difference, and greatly darkened the scene.  

Numbers greater than 1 give a brighter image, of course, but also decrease contrast.  This is not a tool 

for adjusting lighting levels, and is instead for tweaking. 

Changing the color watch tints the color of the Indirect Illumination, to perhaps tone down a heavy FG 

ôtintõ from a saturated surface, or for special effects.  Keeping it white, and multiplier of 1.0, produces 

physically correct lighting. 

I do not generally adjust the Multiplier value. 

WEIGHT 

You can reduce the effect that FG Diffuse Bounces have over indirect illumination by adjusting the 

Weight setting.  Weight is a value between 0.0 (no Bounced Light) and 1.0 (full effect of Bounced 

light).   This is different than Multiplier, which adjusts the primary FG effect and not the additional 

bounces. 

I generally do not adjust the Weight value.  If you are getting too much splash off of grass on an 

exterior scene, for instance, this can help tone that down, although you are better off using an Arch & 

Design material and adjusting the FG effect for just that material. 

Here are renderings with 2 bounces, and 1.0 and 0.5 weight settings respectively.... 
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Figure 10: 4 Diffuse Bounce renders with different Weight Values 

NOISE FILTERING (SPECKLE REDUCTION) 

A Potentially Essential Setting.  The name for this setting is a little misleading, as I think of ôspecklesõ 

as small dots.  Actually this refers to any adjacent FG samples that are very bright or very dim 

compared to their neighbors, and can be large or small splotches in your rendering. 

If your FG solution is splotchy or you have some random bright spots, then try switching to High, and 

then go up from there.  It does take more computation time. 

 

 

ôUSE FALLOFFõ CHECKBOX AND SETTINGS 

Another setting you should look, a Potentially Essential Setting for outdoor scenes in particular, is the 

Use Falloff (Limits Ray Distance).  It keeps the FG process from looking for distant surfaces that 

reasonably would not add to the FG solution or go off into space, and speeds FG calculations.  These 

settings are positioned below the standard Final Gather settings in the Render Scene dialog: 

For interior scenes, much of the splotchiness you may experience can only be resolved by 

adding mr Sky Portals to the exterior windows and openings, and/or adding some fill lights into 

the scene.  mr Sky Portals also greatly increase the brightness of your interior scenes. 
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This is similar to the Attenuation value for lights, and adds additional attenuation on top of the inverse-

square decay of light over distance. 

If you need to speed up the FG process, this setting can help.  Donõt make it too small! 

SAVING YOUR FG DATA FOR LATER 

This is an Essential Setting to know.  mental ray can save and re-use Final Gather data, greatly saving 

you rendering time.  You enable this feature by going to the Indirect Illumination tab and enabling the 

Read/Write File feature.  You need to specify a file name first, and then any new FG points created will 

be added to that file after the FG pass:  

 

The default Final Gather Map ôfgmõ file location is in the '\ sceneassets\ renderassets\ ' folder of your 

current project.  This feature can also be enabled with the checkbox in the Rendered Frame Window 

(RFW), in the center, below, with a default file name of òtemp.fgmó: 
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You can also ôLockõ (Read-Only/Freeze) the FG solution, and ôRecycleõ (delete) the file .   

When you enable the 'Read Only' checkbox or the Lock icon (RFW), the FG pass of each frame's render 

take zero time.   

MR SKY PORTALS AND FINAL GATHER 

This is an Essential Technique. 

Here is an example of splotchiness caused by a lack of a mr Sky Portal on an interior scene: 

 

Not only is the scene darker than what you would expect with a scene with a large window and 

Daylight lighting, but the random nature of Final Gather causes some samples to see out the 

comparatively very-bright window more often than other samples, and creates a very uneven FG 

solution.  Turning up the FG settings, turning up FG Noise Filtering, or using GI will not resolve the 

situation. 
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Enter the mr Sky Portal to solve these issues.  It directs more light into your interior scene and gives 

you a much smoother FG solution.  It allows you to use a much lower FG setting than without, which 

speeds FG calculation, and lets you keep the Filter setting at ôNormalõ.  

The mr Sky Portal is covered in more depth in òmental ray 102: Lightingó. 

FLICKER-FREE ANIMATION WITH FG LOCK 

One big advantage with the ability to save, reuse and Lock the FG data is seen in animations, helping 

you to create flicker-free FG solutions and speeding up FG calculation immensely.  

NOTE: Flicker-free animation takes many factors to produce, from correct Sample Rate and Filtering, 

to the Final Gather settings.  This is only one part of the equation. 

The technique for animations is to do a FG pass on every 5, or 10, or 25 or more frames with the 

'Read Only' checkbox Off, then render all of the frames with the checkbox On.  In Max 2009 you can 

set the òEvery Nth Frameó render ôcommonõ parameter to the interval you need, and then use the 

òGenerate Final Gather Map File Nowó button.  Max will then produce only the FG pass for the settings 

you have in the Common tab.  

 

 

 

What quantity to use for the Nth Frames setting depends on the speed of your camera and how much 

new geometry is exposed per-frame.  Remember that FG points are stored in 3 dimensional space and 

are View Dependent; only things that are viewable in the rendered window are calculated and 

ultimately stored.  By rendering every Nth frames, you should be storing enough FG data that the 

Interpolation still gives you a smooth FG solution. 
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For long, slow, walking-down-the-street animations Iõve used Nth Frame = 25, and for interiors where 

the camera is panning while moving Iõve used 5, and may even go back and add a few FG passes for 

frames in fast areas.  You can do different parts of the animation with different Nth Frames settings, 

depending on your needs, just keep the lock Off and the FG data will accumulate. 

Once the FG pass is completed and the Lock option is used, NO FG calculation is done for any 

rendered images.  The pre-calculated FG data is re-used, and mr goes directly to the render pass.  

Overall render times drop considerably as there is no FG pass, and this is particularly true when high 

FG settings were used. 

For still images, if you are rendering multiple camera views, youõll need to Read/Write any missing 

information for each view.   

 

NOTE:  You need to remember to clear the FG data by pressing the  or recycle button  when 

you make changes in lighting, or significant material changes that will affect the FG solution. 

NOTE: I have had random occasions where the FG file became corrupt, or one machine on the network 

decided to recreate the file, thus destroying the FG data.  It is good practice for any critical .fgm file to 

copy it to another folder and keep it safe. 

RENDERING LONG ANIMATIONS AND HIGH-RES STILLS 

The FG ô.fgmõ file size can get quite high, and can get to the point where a machine may generate a 

'memory allocation' or other error as a result, particularly with 32-bit machines.  This can happen when 

calculating FG, or even at some point while rendering an animation or high-res still with frozen FG 

data. 

Switching to a combined FG and GI solution can help with memory issues, as you can often get by with 

Low or even Draft FG settings just to clean-up the GI data. Using the new Importons with FG and GI 

helps even more, as do Irradiance Particles (all in Part 4).  As weõll talk about in Part 4, high GI settings 

can crash your renderer, too. 

Reducing the FG Preset setting to Low or even Draft, or rendering a lower pixel-resolution FG pass to 

store the FG information prior to the production run, and then switching to Read Only for a full-

resolution run, can help with memory issues.  This is true for stills and animation. 

If your rendering has dark or bright splotches that you cannot account for, then it may be time to 

create a new FG map file.  Remember that any bad or inaccurate information stored in the fgm file 

is never replaced, and only accumulates until deleted. 

The FG pass should only be produced by one computer at a time for correct results (do not 

network-render to multiple machines).  However you can use Distributed Bucket Rendering to 

compute this FG pass much faster, all managed from one machine. 
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Letõs take a looké 

CREATING LOW AND HIGH-RESOLUTION FG PASSES WITH BATCH RENDER  

First, in the Render Dialog (F10), set up your High-resolution render Common settings for the full-size 

image youõll eventually need.  Then set FG to the Medium Preset and 2 Bounces (for instance), set 

Read/Write enabled and Frozen, and set the Sample Rate to perhaps 1 and 16, or 4 and 16 for an 

interior.   

 

For determining your high-resolution print size, 3ds Max provides a ôPrint Size Wizardó that will 

choose image resolutions, and dots-per-inch settings, for most common sizes of paper.  Choosing a 

file name in the wizard automatically chooses the ôTIFFõ file format, which is preferred by print 

service bureaus and also will store the DPI information with the file.   

Always remember that a pixel-for-pixel image is never required when doing large-format printing, as 

the print device will dither (blend) between pixels.  Any graininess seen on a computer screen 

almost never translates to print graininess because of this smoothing, and a billboard has huge 

pixels when seen up-close. 

The best way to manage this process is to use the Batch Render utility and set up each camera, 

render preset, and file output that you need, both for a ôFG Saveõ and a ôFG Lockedõ pass.   
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Now save those settings as a Preset; the Render Preset tool is at the bottom of the Render Dialogõs 

Common tab.  Drop-down the list and choose the òSave Presetéó option. Save the render preset to a 

name, such as òFG Lockedó.  You will want to save at least the Common, mental ray Renderer, 

Processing and Indirect Illumination categories: 
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Then change the render Common parameters to a smaller image size (maintain the same Aspect 

Ratio), turn down the Sample Rate to something like 1/4 and 4 (or less), have FG Read/Write enabled 

and Freeze Off.  Do not change the FG settings, other than the Lock/Freeze option; these should 

match.  Save that to a preset such as òFG Saveó.   

In the batch utility create two jobs for each camera; one with the FG preset òFG Saveó, and another 

with the render preset òFG Lockedó.  The utility will run the batch for the FG Save pass, and then the 

high-res FG Locked ôfrozenõ pass.   

 

 

 

The file names donõt have to be different for each pass, but this protects each batch-run image from 

getting overwritten in case you need it later.  You donõt want to overwrite a high-res rendering that you 

might need with a future low-res pass. 

THE HIGH-RES PASS, AND CYA 

For the high-resolution pass I find that what also works well is using the Backburner network jobõs 

ôSplit Scan Linesõ option, where horizontal strips of the final image are sent to different machines, 

Batch jobs are rendered from top to bottom, and you canõt rearrange them. If you have a number of 

cameras then your batch list may get out of sequence, and youõll have to enable and run the FG 

Save passes, then select and run the Locked passes separately. 
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similar to frames of an animation.  A separate Backburner job is automatically created to stitch these 

strips back together and save the final high-res file. 

Backburner and Split Scan Lines are Essential Tools. 

Backburner is a great utility whether you have one machine or 1000.  All you need is a functioning 

network or an always-on Internet connection that gives you an IP address.  See the 3ds Max 

documentation for specifics. 

The Split Scan Lines option is in the Network Job Assignment window.  The ôDefineõ button allows you 

to choose how many strips will be created: 

 

Rendering to Split Scan Lines can help machines with smaller memory sizes handle the bigger images, 

as the Render Frame Window and associated buffers are only as large as the strip.  This combined 

with a lower-resolution FG pass, can help greatly with memory issues.  Turning off the RFW will also 

save memory and a small amount of render time. 

The Split Scan Lines option has a few additional advantages in that it eliminates the need to use 

Distributed Bucket Rendering (although you can use that) and with Backburner you can use all your 

machines without mental ray license limitations and can render with 9,999 machines without 

additional licenses.  DBR requires mental ray licenses beyond your 8 external processors. 

Split Scan Lines also helps to protect you from losing a lengthy high-res render if a machine crashes or 

cannot handle the full image after rendering for a while.  It happens.   

  

With Split Scan Lines, if a machine crashes all youõll lose is that one strip, nothing more.  It is an 

essential tool. 
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CONTROLLING FG CALCULATION 

You can control whether an object creates or accepts FG data through the individual Object Properties 

dialog: 

 

Right-click on an object and choose the Object Properties option in the quad-menu to get to this 

dialog. 

If you have an object that is far away or is animated, you may want it to receive FG but not contribute 

to or affect FG, saving time and memory.  It will get interpolated FG data.  This is also useful for objects 

like high-poly trees or polygon-based lawns, where you might pass-through the calculation to a base 

object, but receive the FG illumination bounced from that base. 

In the mental ray òArch & Designó material there is an advanced setting for controlling the FG 

calculation for surfaces with that material: 
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This feature is not available in other materials, including the ProMaterials. 

 

GLOBAL ILLUMINATION 

 

Figure 11: Daylight scene with Low FG and 0 Bounces, and Global Illumination. 

With FG, mental ray took the point of view of the surface being rendered, looked out into the scene, 

and computed indirect illumination from the rays it cast.   

GI, in contrast, works from the light source and shoots Photons (rays of light energy and color) into the 

scene and bounces them around to compute indirect illumination.  The photon method is closer to 

what happens in nature, and photons can trace through reflections, bend through refractions, and are 

absorbed and reflected in a scene.  Photons are needed to generate Caustic effects, too. 

Unlike FG, GI is not view-dependent and the entire scene and its light energy is computed at once for 

all geometry and lights.  This can be saved for reuse. 

With GI you need Photon Generators (lights ð ideally photometric), and objects enabled to produce 

and use GI.  Right click on an object and go to Object Properties, then the mental ray tab: 
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You can enable the effect per object as shown above, or you can enable it globally from the Render 

Scene dialog (F10) and turning on the GI Enable and the "All Objects Generate & Receive GI and 

Caustics" from within the Indirect Illumination tab and the GI group: 

 

I have not enabled GI in many scenes at this point, and have been sticking primarily with Final Gather 

for my scenes.  Ideally FG and GI would be used together for interior scenes and certainly deserves 

consideration, but will need more space and time than I have to describe at this point.  This will be 

covered in Part 4 of this series. 

CAUSTICS 

Caustics is an Indirect Illumination function, and uses photons to simulate the concentration of light 

through transparent objects (refraction), and scattering of light off of reflective surfaces.  Examples 

would be magnifying glasses and light through the wavy surface of water projected onto the ocean 

floor, and reflection of light off of the water onto objects. 
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Caustics will not be covered in Part 1 at this point, but is covered in Part 4.  Here are some random 

Caustic and ray-traced transparent effects: 

 

  


