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There are a number of new features ithe newmental rayversion3.5 and 3.6 that make it eader to
make gr eat r etakd @look atagfew.ofthe e f@dtures, and some of thethings| 6 v e
been using a lot lately.

There have been a | ot of things written about ment al
My goal is to be succinct, to cover some of the essensab give you an overview, andet you going
with this powerfulrendererin 3ds max2009.

For more details on these features | highly recommend two books on the subjé&endering with
mental ray & 3ds max" by Joep van der Steen, and "Realistic ArchiteatWisualization with 3ds max
and mental ray" by Roger Cusson and Jamie Cardoso.

| also recommend the training videos avww.mentalboutmax.com They are very well done, and very
affordable.

The files used in thé document areat http://www.4 DAInc.com/mentalray/index.html. The ‘Light
Gallery' scene is a slightly modified version of a mental ray sample provided with 3ds miaar the
Exterior scenes, thdile 'Houston.max" is available on the site.

In Part Onewe looked at the general features of the renderer, and Indirect llluminatiamsing Final
Gather. In Part Two we look at Lighting and Materials, including the new Daylight Syst8ky Portals,
the Arch & Design materiagland , including the Indirectlllumination technology of Ambient Occlusion.
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QUICK REVIEW

The followingdocumentwill assume thatyour Ul Defaults are set to the "DesignVIZ/mental ray" preset,
as described in the "mental ray 101" documentlf you are using3ds Max Design, this is the default.

A QUICK NOTE ON SHHEG UP TESRENDERS

When you are learning any new rendering tool, it is imperative that you spend some time doing test
renders and playing with settings. This can, and will, take up a lot of congrutime, and it is

important to learn a few things that will speed up thigest phase in any projectand not eat up too

much ofyourtime. Your mileage will vary, and it depends on your scene and computer speed whether
you need to do the following:

1. Use Network Render and a different computer for test renderings. Although not a
requirement, this one is pretty important if your time is tight. It both to frees you up for more
work while the render is burning, and gives you extra computer resources when gead to
do your final renderings. To justify the expense, look at the time lost waiting for test renders,
and what billable time you could use for something else.

2. Enable the Area Lights/Shadows as Pointsoption in the Render DialoggCommon tab(F10).
Unless, of course, you need the Area Lights/Shadoviar the test or final renders These
features are a big time killer, and this checkbox should be Enablédghts as Pointsunless
you are prepping for final renders, and have more time available to rerder. See later in this
document for Area Lights.

3. Use'Draft' mode for Final Gather. It gives you a quick idea of what your lighting and materials
will look like without a lot of overhead.

4. Use the FG pass as a quick preview, and cancel when the rentlegins. You lose the FG
'image’, but do get a good idea what your lighting and materials will look like just from the FG
data.

5. Keep yourSample Rateto 1/4 and 4, or less. Unless you are doing a final render, having
higher settings usually just consumegour time. You'll have small jagged edges on objects in
your render, but save a lot of time.

6. Set the Spatial Contrastsetting t00.9 for RGBA. The Spatial Contrast is the difference it
needs to see between pixels and supixels before it jumps to the higer Sample Rate.

Keeping this high (0.52 is the default) speeds up your rendering considerably as the lower
Sample Rate is almost always chosen.

7. UseMaterial Override This is a technigue that allows you to replace every material in your

scene with a sirgle material and speeds up renders that do not require maps and materials
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© Render Scene: mental ray Renderer g|§|@

Carnmar ! Renderer |

Indirect llumination | Processing | Fender Elements |

Translator Options |

— Memany O ptian

I” Use Placeholder Objects  Memary Limit: [T500 3 |MB
[~ Use mental ray Map Manager| Conserve Memary

M aterial Overide

[V Enable  Material: Overide |

T ErpoTtiTTm i T

The "Material:" slot contains a material | made, cleverly called 'Override’, which is usually a
"ProMaterials: Wall Paint" materiah flat white dragged here from the MaterigEditor.

Turning off the Enable checkbox will give you back all the materials that are applied to the
objects, of course.

ThisMaterial Overridetechnique helps you to see how your lighting is affecting surfaces
without the visual confusion or processaoverhead of rendering colored and mapped
materials. It is perfect for rendering animation test runs, and lighting/bounced illumination
tests. Itis important to note thatwith this technique all glass is opaque and you will not get
accurate Indirect llumination results without turning OfShadow Castingon those clear
objects properties.

8. Keep the Rendered Image size to a minimuntor example, dubling an image size
guadruplesthe amount of space required to render the image since you double in two
dimensions. Use a small size and rake liberal use of the Region and Crop render todis
only render areas you need texamine

9. PreCompute and save Final Gather files, and Freeze them for instartuge. The FG pass
can take longer than the renderingtself, so reuse that information as much as possible. If
you make a lot of changes, or see splotches in your render, then delete the file and make a
new one. Always precompute for animations, computing every few frames.

10. Compute the FG file on a reducesized render image and Freeze, even for final renderings.
This save time and money, and often allows you to use a higher FG setting and get better
results. A haltsize rendering (more or less) is usually sufficient.
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DAYLIGHT SYSTEMND EXTERIORGHTNG

A Daylight System is an object that combinewo lights that simulate thedirect illumination of the Sun
and diffuse illumination of theSky, for a particular place date and time. It greatly simplifies outdoor
lighting set up, and produces exceptiodaesults. Themental ray lighting used in a Daylight System

simulate physically real outdoor illuminatioathe Sun is the intensity of
the real sun-which allows for physicallyeal direct and indirect
lighting effects.

You can find the Daylight systa in the Create Tab Systemscategory,
as shown at right:

The DaylightSystempositions the Sun in the sky based oits settings
in the Motion tabfor Time, Date and Location.Time and Datecan be
animated to produce Sunlight Studiesshowing the positiorof sun
and building shadow over the course of a day.

Thebasic procedureto create mental rayDaylight

1.

4,

5.

Createthe Daylight Systenm{Choose Yes for now to any pep
up dialogs you get) Selectmenu items Create>Systems
>Daylight then click and dragin the viewport to place a
Compass Rose, moving slightly to set the size of the Compass
Rose(keep it small) thenreleaseand move the mouse and
click againto set the Orbital Scale offset of the light
assembly.

In the Modify tab, ensurethe lights inthe Daylight systenmare
mr Skyand mr Sun (This is the default if your Ul Defaults are
set to DesignVIZ/mental ray.Choose Yes to any pepp
dialogsif you change these to the mr types)

Click theSetup button in the Modify tab to go to theMotion
tab.

Change theLocationand TimeDate of the Daylight object to
match your scene and desired Sun position in the sky.

[ A e @ T
0 B v & o [
IStandard j

[- Ohject Type ]
= AutoGrid

Bones | Hing.ﬁ.rra}ll
Sunlight ||

Dalight |
_—
Biped

[ Daylight Parameters |
Sunlight. M Active

mr Sun j
Skylight ¥ Active
lmrSk_l,J | j
r Pogiion————————————
7 Manual

@ Date, Time and Location
7 WWeather Data File

Setup...

Set the North Direction to align the Compass Rose to your scene's true North angle

If you use 3ds Max Design or the Ul setting for "DgsVIZ/mental ray", these next settings are
prompted for in popup dialog boxes, and don't need to be set again:

6. Set the Environment map to use thenr Physical Skyshader. (Press 8 for dialog).

7.

Use themr Photographic Exposure Control (Press 8 for dialoy

A LITTLE MORE DETAIL

When you create the Daylight System, you may get a dialog that asks if you want to userthe

Photographic Exposureontrol, and set it to a daylight setting of5. Saying Yes to this is finéor now,

and you can tweak this late
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When prompted pu will also want to change the Environment Background to ther Physical Sky
map. This map dynamically creates a cloudless sky with correct coloring and

AdjustCompass RoseSizeand Orbital Scale valuesis necessary so that the Compass Rose is ne
large that you can't see it in the viewport, andusuallyensure that the Orbital Scale is outside the
extents ofmy geometry but close enough so that | can find it when | nee@ihe Daylight object will
work perfectly fine with any seihg you choose for these values

In the Modify tab, you'll see an object called "Daylight01", and in the stack you'll see the base object
"DaylightAssemblyHead'along with the settings for the Sun and Skylightsyou'll findsettings for the
Position andTime of Day for theDaylight object within the Motion tab.

Again, easure that the Sunlight and Skylight dredown menus are both set to the mr Sun and mr Sky
options, respectively. If you have your Ul Defaults set to mr, thiars should be all set.

Clicking on thePosition's Setup...' button just brings you to the Motion tabwhereyou can change the
Date, Time and Location.

A little aboutAssemblies

An Assemblysuch as the Daylight Assembly Heads typically a combinaibn of Geometry and Lights
combined into a newassembly'object, similar to a group When you create your own Assemblies from
the Group>Assemblypull-down menus, you will have a groujke object with ahandy Multiplier

setting within the Modify tabyou can use to set the intensity of the light.

The Daylightassembly is more sophisticated than a normal assembly object, and consists of a
Compass Rose, alg/ight object, and a light to represent the Surand a number of settings for both
lights.

SETTINGIME AND OCATION

3ds max 2009 now has the ability to set the position and intensity of the Daylight System based on a
Weather Data File, provided by the US government, going back many years anditmus points

around the globe. The defaulbptionis to have you set the location and Date/Time yourselénd not

to use a weather file

E Mame and Color |

With the Daylight assembly selectedhressing theSetup button in the [Daylightot [
Modlfy tab, or. going to the Monon tgb, brings you to the Time, Date and BT
Location settings for the Dayght object. ™ Manual Dveride
Azimuth Altitude

Settings you will want to use: [T [75

— Time

P Lt : H Mins. Secs.

Usually it |s_|mporF§1nt that the lighting reflect r_ealltyfgr your outdoor |T°“'SJ|D—'”SJ|D—B°SJ
sceneand its position on Earth so one of the first thinggo do after Month  Day  Year
creating the Daylight objects to click on theGet Locationbutton, and - - e
select a location close to where your environment is locatedThis is Time Zone: [z
found in the Motion Tabwhen the Daylighbbject is selected). M Detleliienig Lz

r Locatian
When the"Geographic Location..." magialog opens, tick on the map B e, \
to set the locationto a citynearby. If your part of the world is not S AEGEE, B
shown, you can choose a different location from the Map dregiown Latiude:  [7618 2]

Longitude: |122-3?3 ﬂ

~Site—————————————
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list, or you can choose a Lat/Lon location in the settings to specify a point on the Earth.

Geographic Location

City:

Carson C& ~
Carzon City NV

Caza Grande &7

Casper W'

Cecil FL

Cedar City UT

Cedar Falls 14

Cedar Rapids 14

Center Paint T
Central City K
Central lslip MY
Cerritos CA
Chadron ME
Champaign IL
Chanute K5
Chapel Hill MC
Chardon OH
Charleston SC
Charleston Wi
Charlatte NC
Chattanooga TH
Cherokes Wi’
Chezapeake '/
Chesterfield 5C

=5

You also want to make certain that the compass rose is ptéa towards theNorth Direction of your
scene. By default North is pointing in the positive Y directiaf your World Coordinates

DAYLIGHT TYPE
Let's take a look at theessential settings in the Modify Tab...

If you used the Ul switcher and one of the méal ray options,or use Max Designthen the default
lights for the Daylight objectire the mr Sun and mr Sky.If not, then the default light types for the
Daylight system area Standard (nonphotometric)light for the sunand a standard Skylightfor the sky;,
and you will need to change theséghts manually to themr Sunand mr Skylight types.

In the Modify tab image below, the Sun and Sky were switchigdm Standardlights to the newmr
types, and once the Sky was switched tar Sky, the dialog shown belowight pops up to ask if you
want to use the'mr Physical Skyimap for the environment in your scene. Choose yes, and we'll go
over what this is in a little bit.

[ Daplight Parameters |
Sunlight v Active

[| + mental ray Light Shader

[i

Im[ el ﬂ mental ray Sky
Elzei
\  ‘You are creating a 'mr Sky'l
" Manual \?(}
#® Date, Time and Location

It is recommended to also add & 'mr Physical Sky' environment map.
Setup... Do you want this ta be done automatically?

Skylight v Active

Skylight |
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Again,if you used the Ul switcher to select a mental ray Ot,are using Max 2009 Designthen going

to the Modify Tab will show that the Daylight system is already set to use the new mentalmaySun
and mr SKy. Youmay stil get the mental raymr Skywarning when creating the Daylight object.

The nice thing abouusing the mr Physical Sky is that the background sky image will change based on

the time of day and position of the sun.

MR SUN PARAMETERS

| tend tonot adjust the values in the Daylight systels Sun relying
on the correct representation provided by thebject. hstead, most
of my adjustments are in the Exposure Controls for thmar
Photographic Exposurediscussed latet

Settings you might use:

f

mr Sun Photons

0 Use Target: Enable the use of the Radius setting.

o0 Radius: This value allows you to focus ptons
from the sun into a specific area (radius) around
the target for the light. This is an optimization,
and is used, for instance, where you use the mr
Sun to produce light for an interior scene; you
don't need photons throughout the outdoor
portion of your scene, and carfocus them through
a window, for example

[ - mr Sun Basic Parameters |

¥ On  Mulipher[TO 2]

v Targeted

~Shadows———————————
¥ On Softness:[T0 3]

Softness Samples: IE ﬂ

~ ¥ Inherit fram mr Sky
r Monphupsical Tuning

Red/Blue Tint: [T0_ 2]
S aturation: I 1.0 ﬂ

[- it Sun Photons |
F‘ Usge Photon Target

Radius: [Too 3

O Photons are needed for Gl and Caustics, but not for Final Gather.

MR SKY PARAMETERS

il

3ds Max 2009 introduced three different lighting models
for the mr Sky instead ofust the one found in Max 9 and
Max 2008. The mr &y modelin those versions was the
same as the default for max 2009, the "Haze Driven" sky
model. Basically thismodel produces a nice blue sky and
is great for beautiful architectural renderingslt is not for
Lighting Analysis or fotrue physical accuracy.

ThePerez All Weathesky model is aphysicallyaccurate
sky model, recognized as an industry standard. It is good

for daytime renderings, and not twilight or night renderings.

It should be used wherusing the new Lighting Analysis
tools.

TheClEsky model is another industngtandard physically
accurate sky representation. It has settings for Overcast
(default) or Clear Sky. | usually change this to Clear.
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¥ On Mubiplier [TT 2
[

Ground Color
Sky Model

Haze Dinven

Perez Al "W eather
CIE

r T T T '|

[- rorSky: CIE Parameters |

Diffuse Horiz:

L

Direct Mormal luminance
|1DEIEIEI.D ﬂ 3

® Overcast Sky

" Clear Sky




Settings you might want to use:

il

Multiplier: Obviously, he intensity of the sky.This isn't

something | usually change. | just want to point out that [ Sk Parameters |
although the documentation would lead you to believe this ¥ On  Muligher: [TD 2|
affects illumination, you can only really see this in the Ground Color e
environmentmr Physical Skyunlessyou turn on Indirect Sky Madel

lllumination's Final Gathertool. Without FGonly the { i
environmentbackgroundimage changes. With FG greatly

affects overall illumination.
For CIE Sky: Turn on th€lear Skyoption if needed-

Overcast is thedefault - or your scene will seem dark. | Faze: oo [
usually keep the other settings ass. [ Sky Advanced Parameters |
ForCIE and Perez: | usually leave the options for the T —
Diffuse Horiz and Direct Normal illumination ais. Note, Height: | [
however, that these are animatable if you aren't using a Elur: jor 3

Weather Data file.

Haze For Hazedriven model. Basically, 'Smog' in the air,
default 0.0 and maximum 15.0. Creates a yellow tinge that
gets deeper as you look further into the distance. Affects
the overallsky and the rendered object colorsand makes

| -mr Sky: Haze Diriven [mr Sky) |

Might Calor: -
r Mon-Phyzical Tuning
Fed/Blus Tint [O0 2]
Saturation: |1,D ﬂ

me wheeze a bit ~ ¥ Acrial Perspective —
Horizon: A general Sk setting for all. This group creates a Wizibility Distance:
colored ground plane and a fuzzy 'horizon line' terminator (10% haze] [32808%4.7 2|
between the ground plane and the sky.
o0 Height: Vertical position of the horizon line, which
affects not only it's apparance in the sky butalso
the position at which the surisets'. You can ompensate for your point of view, so if
you areat a high elevation andhe horizon is below youyou can move the line with a
negative value A slight negative value can remowvbe horizon from most scenes at
ground level.
0 Blur: Adds a slight blur between ground and sky. 0.1 is default, and 0.0 is a sharp
line. Useful up to 0.5.
0 Ground Color: This should be set to an average color for your ground plane. It

represents the 'fbor' of your environment, and affects the color of the horizon line. If
you do not have a ground plane in your scene, this color is visible in your
environment, generategeflected illumination, and affects the lighting and color of
your scene.

1 Aerial Pespective. This is the fuzzy horizon that is added to your background image. This is
usually fine if you are using the mr Physical Sky map for your environment, but Ml ook
correct if you have a bitmap there. I'll turn this option offhen using abackground image.

MR PHYSICAISKYENVIRONMENT MAP

One of thegreatthings about the nental ray flavor of the Daylight systenis that it cancontrol an
environmentmap typecalled "mr Physical Sky. With this Environment mapas the time of day
changes in your Daylight system thenvironment mapsky in your renderingswill adjust accordingly
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both in intensity and color You'll even have a sun disk properly positioned in the sky, and the sky will
glow brighter where the sun isocated, and fadeand change coloappropriately as the sun rises and
sets. You can also get simulated haze effects which interact with the light effect from the mr Sky light.

The disadvantage to the mr Physical Sky is that there are no clouds, howevdo#s support custom
environment maps with some caveats.

As we saw earlier, 3d#ax mayautomaticallyprompt you to add themr Physical Skymap to your
environment settingswhen setting up the Daylight systerto use the mr Sky Thismap can also be
addedin the usual way, via the Environment settings (press 8 for dialog).

EACCESSING THE MR FHEAL SKY'S SETTINGS

To examine and edit the settings for the mr Physical Sky émy environment map), youmust bring it
into the material editor:

1 Open the Enviroment Dialog and the Material Editor at the same time.

1 Ifitisn't already, set the Environment Map to the mr Physical Sky map type.

1 Click and drag the map button from the Environment and Effects dialog to a sample area in
the Material Editor, and create arinstancetype.

Eriranment | Effects |

[- Cammon Parameters

— Background:
Caolar: Erriranment M ap: v Us
tap #1 [ mr Phye

Instance tCnpyl Map

Drag from here... | Methad

AT .

#® |nstance

 Copy

[- E xposure Control

|<n0 exposure control: hd

[~ Active cance |

Instancing the map allows you to change settings in the Material Editor and have the changed
reflected in the Environment. You'll find many map types in max that can only be edited by dragging
them into the Material Editor.

MR PHYSICAL SKY SETTIBIG

Generally, the settings areset to use what has been configured within the Daylight system, and there
is not much hee to tweak. Let's assume you'll keep this configuration as we asaly covering the
essentials and not thelittle-used details. :)
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Settings you might use:

In the "Sun Disk Appearance" section you can change the size of the sun (Scale), the intensityeo
disk, and the surrounding glow. The sun is overlyarge by default, and usually that looks pretty good.

- mi Physical Sky Parameters |

Sun Disk Appearance

Disk Intenszity: I 1.0 ﬂ Scale: | 4.1 ﬂ
Glow Intensi:  [T.0 2 (1.0 ="real" size]

[~ Use Custom Background kap: Mare |

|_|7 [ ket from mr Sky

| e | 1 | |

Decreasing the Intensity can give the effect of a dense atmosphere, blocksmne ofthe sun.
Decreasing the Glow will make the atmospheredk crisper, as with lesdliffraction of light.

Scale=1

Glow = 0.1
Defaults Disk - 0.05

These are all 6am in San Franciscolhe Custom Background Image, as you can see, eliminates the
appearance of the Sun and Glow the rendering and the color and intensity will not automatically
match the Daylight- you'll have to make adjustments Background image mapsnay also need their
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