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There are a number of new features ithe newmental rayversion3.5 that make it easer to make
great r endtkeiatlogksta few difeedéwlfeatures,and some of thethingsl 6 ve been
using a lot lately.

There have been a | ot of things written about ment al
My goalis to be succinct, and to cover some of the essentials tve you an overview, andet you

going with thispowerful rendererin 3ds maxrelease 9 and Autodesk VIZ 2008 The best way to learn

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

For more details on these features | highly recommend two new books on the subjéRgndering 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 dtttp:// www.4dartists.comi CLE 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 lllumination. In Part Two
we'll look at Lighting and Materialsincluding the new Daylight Systepand the Car Paint,Arch &
Design and Watermaterials.

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 MNTALRAY?

mental ray (mr) is athird-party render engine for 3ds maxMZ and Mayawhich provides a number of
enhancements overthe default renderengine, including Indirect Illumination (bounced light), Caustic
effects (the concentrationor reflectionof light from a transparentor reflectivesurface), and
procedural effects ranging from water ripples teub-surface translucency (as with human skin)
amongmany other things. mental ray is produced by mental Images in Germany.
www.mentalimages.com

The defaultScanlinerendererin max and VIZvork on an image one horizontal line one at a time, from
top-to-bottom. mental ray, in contrast,r ender s s c e n exh pronessorBaran oart s 6 ;
machinetakes asmall rectangularregion of the rendeed image (a bucket) and processeshat portion
before moving on to the nexavailablebucket. Brackets appear around each bucket as it is

processing and when thebucket completes itjumps to the next easiest bucketo render (by defaull).
Here aresome completed buckets, andfour that are inprocessonaquadc or e machi ne é.

Figurel: mental ray bucket rendering

Buckets work independentlyf one another and complete asynchronouslgepending on howlong
each buckettakes to renderin a given CPU coremr will then pick up the next available bucketand

so on until the image is completed This image(above)shows a Spirabucket method rather than the
default, which starts in the center and works outward® 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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ENABLINGMENTALRAY

In the samplescenes providedwith this document,mental ray is already selected, butdfr your own
scenes Yu'll need to change the renderer to mental ray so you can play with the settings discussed
hereé.

In 3ds max, F10 brings up thdRenderScenedialog. Choose theCommontab, roll-down the Assign
Renderersection, and click the button '..." to choose mentaay:

Advanced Lighting

Renderer

Devices. ..

ered Frame Window [ Met Render

ip Exizting Images

Agzign Renderer

Default Scanline Fenderer

F'm&uctinn:

taterial Editor: |Default S carline B enderer J TE
ActiveShade:  Default Scanline Renderer J

Save as Defaults |

i+ Email Matifications i

[| I Seripts | 1 ] | Cancel |

® Production Frezet:
Render

£ ActiveShade Viewpnlt:lEameraD2 - |E

You can also choose a Preset from the bottom ofdtRenderScenedialog that includes mental ray as
an option.

1 n
kl

. r .
® Production Preset: mental.ray.nl:n.glll

] o)
Jdsmay scanline no sdudnced lighting. draft
JAdzmax. zcanline. no. advanced. ighting. high
Jdzmax. zcanling. radiozity. draft
Jdzmax. zcanline.radiozity. high
mental.ray. daylighting. draft
mental. ray. daylighting. high
mental.ray. hidden. line. contavrs
FARESARIS SIS A RIS RS RS p—

riental. ra.fa. Eli. hil:lh

 ActiveShade e

Load Preszet ..
Save Prezet .
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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 pddldown menu, and select thé'Customize Ul and Defaults Switcher..." option,
and then choosing a option with mental ray:

© Choose initial settings for tool options and Ul layout.

'.Ihitial setlir;g§ for toc;l optiﬁns: Ul schemes:

Max
Max.mentalray
| Design¥IZ

b

Initial settings for Design & Visualization with the mental ray
renderer

Overview

Almost identical to the Design & Visualization intial settings. the DesignVIZ.mentalray intial settings are
configured to provide as much rendering performance possible with large scenes, containing many lights
using the mental ray renderer. Your application will be directed towards photo realistic rendering of typical
architectural models.

= mental ray Extensions: enabled by default*.

Layers: all objects are created "By Layer™.

Material Editor: populated with Arch & Design (mi) materials, displays reflectance and transmittance
information* [more below ]

Lights: all cast raytraced shadows*.

Daylight: defaults to mrSun and mrSky.

Rendering: using the mental ray renderer*, exposure controls is pre-assigned.

Motion Blur: all objects will use motion blur when created*.

Cloning: objects are instanced by default.

Select By Name: display subtree and select dependent are enabled.

i-drop: maps are copied from the i-drop source to the /downloads/folder .

Inverse Kinematics: optimized for interactive manipulation.

Viewport Shading: optimized to support many light sources.

Real-World Texture Coordinates: Set to support real-world scaling of UVW coordinates.

Set Cancel

As you can see from the description, a nuneb of settings are changed as yoawitch between options.
| tend to customize my Ul quite a bit, and if you do the same be sure to save yaurent Ul 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 seany errors or warning that are producedGo to the Customize and
Preferences dialog, then the mental ray tab:
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Preference Settings @

General Filez | Viewports | Gamma and LUT | Fendering i TS
Inverse Kinematics | Gizmos | MAXS Crpt | Radiozity | mental ray
r General

[ Enable mental ray Extensions

— Rendering
[ Show Brackets on Current Buckets

[v_Show Visual Final Gather Proare:

[V Clear Frame Window B efore Rendering

— Meszage
v Open Meszage ‘Window on Error

™ ShowdLog Infomation Messages

[~ Show/Log Progress Messages

™ Log Debug Messages [Tao File)

[ ‘wihite Messages to File I~ &ppend to File

Cancel |

| turn off the O6Clear Frame Windowéod button, as

the view so | can compare. Mental ray @ NOT do Region renders like Scanline, and there is no way
| know of doing a region without post compositing.

Turn on the 6Show/ Logd buttons andowpandskecttbeK, and

oment al ray Message Wi esagesasthepgietgéneratedt Wdsuallyd leept h e
that closed, but it will open automatically if there are any errors during the render.

DISTRIBUTED RENDERAN

Becausemental ray subdivides of the imageinto buckets, it can distribute the rendering to other
machines, potentially allowing every computer on your network to work amdividual buckets at the
same time (provided you have mr licenses for those CPU coyes

When you click on the Render button your scene is translated into a format that mental ray
understands, and that translated sceneis 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 computersu need to have either a copy of max
installed, or the satellite version of mental ray.

To enable Distributed Rendering/ou open the Render dialog in mafF10), and with mr as your
renderer, you go to the Processing tab and the Distributed Buck®¢ndering rodldown section:
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© Render Scene: mental ray Renderer EHE|E|

Carnrnam ! Renderer |
[ndirect lurination | Processing | Fender Elements |
] L J— |

" Final Gather

|- Distributed Bucket Rendering

Iv Distibuted Render
[ Distributed Maps

C:hAutodeskh3ds Max 3 #32vmentalraysmas. ravhosts
All

I one

&dd
Edit

R emowve

# Production F'reset:l ......................... |
° ActiveShade "-.-"iewpl:nrt:ITc.p jﬂ

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 | 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 thirdartyrendee r s such as VRay or Brazil,
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 quacbre 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 faare that some ArchvisionRPC content may show up as red boxes if you use
distributed rendering. Archvisionis aware of this, and hopefully this will be fixed.

The bandwidth used on the networlwith distributed renderingseems pretty reasonable, although | did
upgrade everything to gigabit connections with new switches. | still tendBackburnernetwork

render to remote machines rather than usédistributed rendering and use theBackburnerSplit
Scanlinesoption for large images. This way multiple machines still work on the one imaged
progress is saved along the way if there are issues with a mawhior memory.

mental ray 101: The Essentials, Part 1



DIRECT ILLUMINATION

As its name implies, direct illumination is the light thathines directly on a surfacdrom a light and is
not bounced (indirect) illumination.

Figure2: Rendered in mr with only Direct Ligimg from 'mr area spot lights in ceiling and dmr area omnl in lamp.

This scene ianr_LightGallery_DI_start. maxWith only Direct llluminationin a scene areas in shadow
are completely dark. Without usingmethods of calculatingindirect light, more realistic renderings are
produced by adding lights to your scene to simulatbat missinglight.

INDIRECT ILLUMINATNO

I ndirect Il lumination i s 06 b-warldlgh strikes b sudadee, somenof your scer
it is absorbed and the remaider will become the color of that surface ant scatteredto other

surfaces, to be partially absorbed and reolored again and again until the light is goneThe changed

color of the lightwill affect the color of objects they strike, sdfor instance,a bright red carpet will give

you a pirk tint throughout your room.

Perhaps 80% of the light that illuminates a space is fromndirect Light that has bounced off of
surfaces, and simulating this process igssentialto produce the bestquality results.
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Figure3: mr_LightGallery_FG_start. max scene with Indirect lllumination enabled.

As you can see, igible areas of your renderingthat are in~shadowand not in direct lightstill receive
illumination from all othervisible surfaces, those areaswill be illuminated to some degree.

As a sidenote, the first two scene are using a Material Overridénside of mental ray which is a
technique that allows you to replace every material in your scene with a single material.

& Render S5cene: mental ray Renderer,
|'—'I'

[T500 " 2

e —

The "Materal:" slot contains a material | made, clevericalled 'Override’, which is aldeal Diffuse
Architecturalmaterial in white. Turning off the Enable checkbox will give you back all the materials
that are applied to the objects.
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Thistechnique helps youto see how your lighting is affecting surfaces without the confusion or
overhead of colored and mapped materials. Howevsmou'll notice that all glass is opaque, and you
will not necessarily get accurate Indirect lllumination results without turningf &hadow Casting on
normallyclear objects.

INDIRECT ILLUMINATNON MENTAL RAY

Indirect lllumination in mental ray is produced by ongr more ofthree technologies
Final Gather
Global llluminationand Caustics
Ambient Occlusion

Ambient Occlusion is alndirect lllumination effect controlled inside of materials, and will be covered
in Part 2. Gl and Caustics are not new, and will only be briefly covered here.

FINAL GATHER

Final Gatheinmri s ndt n e wsoedsywptesets,lard a difierenway thatthe technologycan
work, gives you dree and zeroeffort way to ald Indirect Illlumination to your scenesFG isoften used
with the Global llluminationtechnology (described laterpn interior scenes, and often used alone for
exterior scenes. Thelndirect illumination sample imageon page8 was produced with Final Gather
and the Low preset

To try this yourselffirst open the mr_LightGallery FG start.maxscene and render to see Direct
lighting. Then.....

EENABLING FINAL GATRIE

In the Render Dialog (FQ), choose the Indirect lllumination tab, and turn on thEnablecheckbox for
Final Gather. Then choose a Preset, such as Draft or Low, and increase the number of Diffuse
Bounces. Wedl |l describe these as we go along.
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Thatis all thereistoit! Render he scene and see the resultsé

EHOW FINAL GATHER WCOR

Final Gather takes the viewpoint of the surface being rendered, lookandomlyout into the scene
from that point. and collectsillumination 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 lllumination value. Me more points it stores, and the more rays it shoots, the more accurate
the FGsolution and the better the rendering

Open themr_LightGallery FG 02.maxscene,Rendey and observe the resultsé.
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