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CHAPTER 1

Introduction and Theory

Preface

We are glad that you have decided to purchase this book on architectural
renderings with 3ds Max and V-Ray. We hope that you will enjoy reading
the book and the opportunity to learn new things while working through
the lessons. We trust that you will be able to apply this information in
your future projects. The book is divided into six chapters. The first
chapter focuses on theoretical knowledge. The information provided in
this section spans a range, from light in real life via computer graphics to
its significance in architecture. We will discuss sources of light specific to
V-Ray, as well as materials and cameras. Different render algorithms and
their advantages and disadvantages will be introduced. The other five
chapters show you how to proceed with 3D Studio Max and V-Ray,
workshop-style. Architectural scenes and lighting scenarios are described,
from opening the file to the final rendering settings. We decided to use
V-Ray as the rendering plug-in, because it is a very fast, high-quality
renderer and is available for all commonly used 3D software solutions.

Architectural Rendering with 3ds Max and V-Ray. DOI: 10.1016/B978-0-240-81477-3.00005-3
Copyright © 2010 by Elsevier Inc. All rights reserved. 1
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V-Ray is now available for Cinema 4D, SketchUp, Rhinoceros, and 3ds
Max, to name a few. There is also a current beta version of V-Ray for
Maya. The parameters and theories that the settings are based on are the
same in all applications, which makes this book interesting for many
users, not just users of 3ds Max.

Have fun and enjoy working with V-Ray!
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Who Is This Book Intended For?

The book is mainly intended for computer graphics artists, enthusiastic
users, and students of all disciplines who want to present their drafts,
products, and ideas in three dimensions. Primarily, it obviously addresses
students of architecture and interior design, where ideas are often
conveyed through the medium of renderings. Furthermore, this book is
meant to offer experienced architects and creative people access to the
world of three-dimensional computer graphics. We hope to accomplish
this through clear and straightforward presentation of the basics and by
offering various problem-solving strategies as well as helpful tips for daily
production tasks. You should already have a basic understanding of the
user interface and operation of 3ds Max. As we focus primarily on light,
materials, and settings for V-Ray rendering, it would be beyond the
scope of this book to explain the basic elements of 3ds Max. It would
also be helpful if you have previous experience with AutoCAD. Some

of the models on which the scenes are based have been constructed in
AutoCAD and are linked with 3ds Max. Here, emphasis is placed on using
AutoCAD layers.



Basics of Architectural Visualization

The primary purpose of every picture is to impart an idea, concept, or
draft. Sketches and templates for image formation are not necessarily
required but can be very helpful. In architectural visualizations,
photorealistic pictures are not in great demand. Instead, abstracted
renderings are sought after in order to elaborate the idea and eliminate
unimportant elements. Good communication with your client is therefore
very important: you have to be speaking the same language, so to speak.
It is also helpful to have a certain amount of background knowledge about
your client’s trade.

More concrete basics are a three-dimensional, digital model, reference
photos of the surroundings, and materials or even mood pictures. You
should build a well-structured database of fixtures and fittings, textures,
background images, and other accessories. This database will grow rather
large over time, so it needs to be properly arranged.

We do not want to comment in great detail on technical equipment, as it
constantly needs to be updated. We recommend that you have at least two
computers. One should be a workstation with an up-to-date, powerful
processor; a lot of RAM; a good graphics card; and two monitors. Ideally,
one monitor should be at least 24 inches (diagonally) to allow comfortable
working. You are going to be working on this computer, while the other
one calculates your pictures. The second computer does not require a
powerful graphics card or monitors. If possible, you should use processors
of the same type.

In addition to your knowledge and your equipment, you will need a lot of
patience and of course a great deal of inspiration for creative computer work.

Considerations Regarding Light

In this section, we are going to approach the topic of light from three
angles: its observation in real life, its translation within computer graphics,
and its significance in architecture.

Light in the Real World

Perception and Mood

First, it must be said that the topic of “light” is far too complex for us to
sufficiently explore here. We are going to comment on only a few aspects
regarding atmosphere and phenomenology.

In everyday life, we rarely think about light in the real world, although it
is present everywhere. But we are so used to the conditions of reality that
we notice immediately if something is not real. Consequently, we would
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almost always notice a difference between a computer-generated picture and a
photograph. This is mainly due to differences or errors in computer-generated
presentations of light. Almost anyone can notice that these diverge from
reality, but only a trained eye can actually specify the differences.

Light has a subconscious influence on our feelings; it can stimulate
emotions and create atmosphere. For example, when we are watching
a sunset, we might feel romantic. Depending on its color, light can have
a calming effect or make us feel uncomfortable. Think of the difference
between warm candlelight and a corridor with the cold light from
fluorescent tubes. Creating moods therefore requires conscious and
deliberate observation of our surroundings.

In the real world, there are three lighting scenarios. The first one is natural
light, which means sunlight shining directly or indirectly onto Earth, such as
moonlight or through a layer of clouds. Natural and weather phenomena
provide an exception—for example, lightning and fire. The second scenario
is artificial light: any light that is not of natural origin, but manmade. This
includes electric light, but also candlelight. The third and most common
scenario is a simultaneous occurrence of both natural and artificial light.

One of the first discussions you should therefore have with your client is
determining which of these scenarios is present in the picture you are
going to create.

Some units of measurement in dealing with light:

« Luminous flux (lumen): Describes the radiated output of a light source
per second

« Luminous intensity (candela): Describes the luminous flux which is
emitted in a certain direction

«  llluminance (lux): Describes the luminous flux which arrives at a certain
surface

« Luminance (candelas per square meter): Describes the luminous flux
which is emitted from a certain surface

llluminance

Light is subject to a series of rules. Three of these are of great importance in
computer graphics. The first rule is that the illuminance decreases with the
square of the distance from the light source. This means that a surface of
one meter square that is one meter away from the light source is illuminated
with the full assumed luminous intensity of the light source. If you increase
the distance by another meter so that it is now two meters, the illuminance
is only a quarter of the luminous intensity. At a distance of three meters, the
illuminance is only a ninth of the luminous intensity. The luminous intensity
always remains constant.

The two other important qualities are the reflection and refraction of
light. If light hits a surface, a certain amount of it is absorbed and the
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~ 7 FIG 1.1 Light Source without
Decrease in Illuminance.

FIG 1.2 Light Source with Natural
Decrease in Illuminance.

FIG 1.3 The Blue Floor Makes the
Entire Scene Look Blue.

FIG 1.4 The Multicolored Floor
Affects the Coloration of the
Surrounding Objects, Depending on
its Surface Color.

rest reflected. The reflected part is the determining factor that enables us
to perceive objects. An object that absorbs 100 percent of light appears
completely black to us. White surfaces reflect most of the light. The darker
and rougher the surface, the less light it will reflect and the more it will
absorb. An object always reflects light in its object color, which can lead to
what is called color bleeding, or the bleeding or overlapping of colors onto
other objects.
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The refraction of light occurs if light travels through a translucent medium
with a different density than that of the medium in which the light was
before. Again, the light will take on the color of the material.

Light travels at the speed of light, which is measured inside a vacuum. If
the light's speed is decelerated by a change in density, there will be
refraction. The refractive index or index of refraction (IOR) can be determined
for each material. It measures how much the speed of light is reduced when
passing from air into the medium.

FIG 1.5 Refraction; Glass Cuboids
with Varying 10R.

The following table contains some examples.

TABLE 1.1 Overview of Refractive Indices

Medium IOR Medium IOR Medium IOR
vacuum 1 quartz 1.46 flint glass 1.56-1.93
air (near the ground) 1 Plexiglas® 1.49 glass 1.45-2.14
plasma 0-1 crown glass 1.46-1.65 lead crystal Up to 1.93
ice 1.31 polycarbonate 1.59 zircon 1.92

water 1.33 epoxy 1.55-1.63 diamond 242

The Color Temperature of Light

The color temperature of light has been measured in Kelvins since William
Thompson Kelvin realized that carbon emits different colors depending on
its temperature. In blue light, the red and green components of the light
source are lower or nonexistent. Under these circumstances, all red and
green objects would appear black. When using colored light sources, you
therefore need to make sure to always mix a certain proportion of all colors
to avoid black objects.
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FIG 1.6 Cuboids with the Three
Primary Colors and their
Combinations, White Light.
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FIG 1.7 The Same Cuboids, Red
Light (R:255; G:0; B:0).

FIG 1.8 Cuboids, Green Light (R:0;
(:255; B:0); Here You (Can See
(learly that the Green Portion is the
Largest in Our Color Spectrum.
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FIG 1.9 The Same Scene, Blue
Light (R:0; G:0; G:255).

The following table contains an overview of several color temperatures.

TABLE 1.2 Overview of Color Temperatures

Type of light Kelvin Type of light  Kelvin Type of light Kelvin

Candle light up to 1900  Neutral white 5000 Cloudy north sky 6500

Warm white Up to 3300 Sun at noon 5100-5400  Daylight white 5000-6800
(summer)

Light bulbs 2200-3400  Cloudy sky 5900-6400  Blue sky at noon  9900-11500
(January) (December)

Fluorescent tubes Over 3900  Xenon lamp 6500

Color Temperature and Its Effect

Colored light is very important, for example, to express the time of day. The
color of the light in the morning has a different proportion of red than the
light of the setting sun. The color of daylight also depends on the place,
the time of year, and the weather conditions while you observe it.

Shadow

The shadow being cast is not really a property of the light, but rather a
property of illuminated objects. A shadow in itself is the absence of direct
light and mostly refers to a diffusely illuminated area. Shadows always appear
behind objects that are positioned in front of a light source. The shadow area
does not necessarily have to be darker than the directly illuminated area.
Transparent objects, for example, also cast a shadow and can even produce
lighter shadows, due to a concentration of rays of light or caustics.

Shadows play a very important role: they indicate the position and type of
the light source. Without shadow, a picture cannot have any spatial depth.



An object that does not cast a shadow appears unrealistic, as if it were
always floating. Parallel shadows do not occur in nature; they can be
created only by artificial light.

Light in Computer Graphics

Unlike in the real world, the light in computer graphics is not subject to any
restrictions. You therefore have many options and great freedom, but it
becomes more difficult to produce realistic illuminated scenes. A watchful
eye is required to achieve a rendering that appears realistic. Sometimes one
light source is not enough and you have to resort to tricks in order to
achieve a result that appears realistic or expresses the desired idea.

Consider possible scenarios of illumination:

+ Location of scene, time of year, and time of day

+ Indoors, artificial light, sunshine with clear sky

+ Indoors, artificial light, cloudy sky

+ Indoors, only artificial light

«  Exterior view of a building, sunset, artificial light inside

Ask yourself which atmosphere you want to convey:

+ Do I want to create a calm atmosphere or a romantic one?
» Do | want to draw to attention to something in particular?
« Is there a reference that | need to integrate my rendering into?

Get an overview of the light sources and their qualities:

« Standard light sources

+  Point light, spot light, parallel light

«  Create even illumination

« Are not subject to physical laws

+  Photometrical light sources

+  Point light, plane light

« Are essential for physically correct illumination

« Can be expanded with IES profiles

« Are based on physical units

« Daylight systems

+ Even, diffuse lighting (sky) and direct illumination (sun)

+ Light-emitting materials

«  For representing luminescent, such as neon tubes or monitors
+ Render-engine-specific light sources

+ Dependent on the render engine used (V-Ray, Mental Ray, Maxwell, Brazil)

These are some tips when working with light:

«  Try to work with surrounding light that corresponds to natural light
from the sky to light the scene diffusely.
« The main light should always be clearly noticeable.

Introduction and Theory
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« Pay more attention to convincing light setup than physical
correctness.

« The shadows are as important as the light.

«  Become familiar with materials in reality and their physical properties.

« Hardly any material has a completely smooth surface; the irregularities
affect the light distribution on the surface.

« Highlights help the viewer to determine the quality and nature of a
material, but not all materials have hard highlights.

+ No two materials are the same; the differences in surface appearance
create a more realistic effect.

Light in Architecture

Light has always played a decisive role in architecture. Light creates
atmosphere, can make rooms appear bigger or smaller, and can emphasize
details or hide them. The first great buildings that specifically employed
light were religious buildings. Initially, they did not let much natural light in,
in order to emphasize the few existing windows. The windows seemed to
shine, creating a mystical effect.

Light and architecture are closely linked; light presents good architecture
favorably, but can also show mistakes. During the day, the light wanders
across the facade, constantly giving it a different appearance. Architects
have always used this medium, from the old master builders of temples
and churches to famous architects of today, such as Tadao Ando, Jean
Nouvell, or Louis I. Kahn. Light can also be used as an effect in architecture,
such as the Empire State Building, with its varying illumination for different
occasions. The use of artificial light is of particular importance in exhibition
architecture, whereas daylight plays an important role when constructing
domestic buildings.

V-Ray

Let's now turn our attention to the render engine V-Ray. We will begin with
some product specifications that convinced us to work with this product;
then we will comment on the methods for light calculation and introduce
some features specific to V-Ray. Last, we will discuss linear workflow.

Why V-Ray?

Here is a list of the product features that we particularly appreciate during
our daily production tasks:

« V-Ray is platform-independent and available for many 3D programs.
« The parameters are the same for the different applications.
« The product is relatively cheap.
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« The quality of the pictures is in good proportion to the render
time.

« V-Ray is constantly being updated.

+ There is a large worldwide community.

+ V-Ray is used widely, also in the film and advertising industry.

+ It has excellent displacement.

« It supports IES data, an important factor for architectural
visualizations.

+ Version 3 and later also support Mental Ray materials.

« V-Ray is very well integrated into the 3D programs.

Indirect lllumination

The calculation of indirect illumination in V-Ray is divided into two
processes, which can be combined in different ways:

+  Primary bounces—The light is emitted from the light source
onto the scene until it hits an object. The first complex calculation takes
place here, and the light is scattered, absorbed, refracted and reflected.

FIG 1.10 Rendering without Global
[llumination.

FIG 1.11 Rendering with Global
[llumination.

1
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» Secondary bounces—Starting from the point where the primary
bounce hits the geometry, the light is spread around the scene once
more in this calculation process, achieving diffuse illumination of the
scene.

If you did not activate the calculation of global illumination, only the
process of primary bounces is applied automatically.

In the following section, we will introduce the various render algorithms
with their advantages and disadvantages.

Brute Force
The Brute Force algorithm calculates the Gl (global illumination) for each
pixel in the picture.

Advantages:

« Few setting options

«  Very consistent results

+ Reveals even small details

«  Only little flickering in animations

Disadvantages:
« Very high render times, especially in complex scenes

Renderings are partly affected by severe noise, especially in darker image
areas, which can be remedied only by higher render settings and therefore
very long render times.

Irradiance Map

The IrrADIANCE MaP algorithm calculates the Gl depending on the complexity
of the scene with different accuracy. Interpolation takes place between the
calculated areas. A multitude of setting options is available and can be
managed well with a selection of presets.

Advantages:

» In comparison with the brute force algorithm, this produces shorter
rendering times for the same complexity of scene.

«No noise in darker image areas.

»  The irradiance map—the result of the calculation—can be saved and
reused, which can drastically reduce the render time for animations.

Disadvantages:

«  Due to interpolation, fine shadows can be lost in detailed areas.
»Animations can be affected by flickering, which can be remedied by
saving the irradiance map as a multiframe incremental map (i.e.,

provided that the output frame sizes are equal).
» Requires a lot of RAM.



«  Very complex setting options.
« The light solution is dependent on the location—only the visible
portion of the scene is calculated.

Photon Map

For the PHoton maP algorithm, photons are emitted from all light sources
in the scene and then bounced around between objects until their
energy is used up. Only true light sources are taken into consideration,
not surrounding illumination or luminous materials. The algorithm is
useful for interior scenes with many light sources and achieves good
results with short rendering times when used in combination with
irradiance map.

Advantages:

«  Very fast algorithm.

» Location-independent.

« The photon map can be saved, but changes in material, light, and
position of objects are not possible.

Disadvantages:

« Very imprecise calculation; usage under primary bounces is not
recommended.

+ High memory requirements.

+ Restrictions in selecting light sources.

Light Cache

This algorithm functions in a similar way to the photon map, but the
photons are emitted into the scene from the camera and the algorithm can
be used for any kind of scene.

Advantages:

+  Simple setup.

« Very quick calculation.

+  Very fast, good results in combination with the irradiance map.

+ Very precise calculation of contact shadow and shadows in corners.

«  Preview during calculation process; therefore, serious mistakes can be
spotted quickly.

Disadvantages:

+ Location-dependent; has to be recalculated every time.
+  Problems in calculating bump maps, but this has no effects when used
for secondary bounces.

Finally, we would like to offer you some guidance by comparing the most
sensible combinations for an interior scene and an outdoor scene. For the
first comparison, we refer only to the quality of the result; for the second

Introduction and Theory
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comparison, we relate the quality to the rendering time. We are analyzing
only stationary images—these comparisons are not necessarily applicable
to animations.

Interior Scene
Criteria: Quality

The best quality is produced by a combination of the algorithms BRruTE FoRrce
(primary bounces) and LicHt CacHe (secondary bounces). Hardly any artifacts
occur, and even in detailed image areas, the accuracy remains high. A clear
disadvantage, however, is the long rendering time.

Criteria: Time invested in relation to quality

In this case, we recommend a combination of IRRADIANCE MAP (PRIMARY
BOUNCES) and LigHT CAcHE (SECONDARY BOUNCES). The calculation is very quick
and exact, even in detailed image areas. Possible errors can usually be
fixed by selecting a better preset. This combination is the better choice
for everyday work.

Exterior Scene

For the exterior scene, the same applies as for the interior scene. The
calculation can potentially take even longer in this case, as the scene has a
higher number of polygons due to trees, bushes, and lawn, and therefore
more detailed areas.

We can therefore conclude that the combination of IrraDIANCE MAP and LiGHT
CacHE is the most appropriate. As there is an exception to every rule and
sometimes the rendering time is irrelevant, you should not completely
disregard the other algorithms.

Ambient Occlusion

In areas where two or more objects are touching, there is insufficient
light, and these areas appear darker in comparison to the surroundings.
These darker areas are called contact shadows (ambient occlusion or AO).
Ambient occlusion is always calculated without direct light, and with
only a diffuse surrounding light. In V-Ray, there are several options for
calculating the ambient occlusion. For example, you can output it as a
separate rendering channel, resulting in a grayscale image. In an image
editing program, you can multiply this image with the actual rendering.
Only certain image areas are darkened, as the image consists of color
values between one and zero. In this book, we use a VRAYDIrRT material
for objects that are to have a contact shadow. In this case, the ambient
occlusion is already saved in the output image. As you can adapt the
parameters for each material, you have good control over the contact
shadow.
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FIG 1.12 Ambient Occlusion
Channel.

-l i

FIG 1.13 Diffuse Channel, Rendered
without a Light Source.

FIG 1.14 Result of Overlaying Both
Channels.

15
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VRayLight

Using V-Ray light sources (VRavLigHTs) is the best choice when working with

V-Ray. These light sources behave with physical correctness. Unlike standard
light sources, the light is emitted by a three-dimensional source, not by one
point. VRayLights require shorter rendering times, have integrated falloff as

the standard, and always produce a realistic-looking area shadow. There is a
choice of four light sources:

1. Plane
« The light is emitted by an area (i.e., from the light flux direction of
the plane object only).
+ The bigger the light source, the more light is emitted and the softer
the shadows it produces.

FIG 1.15 VRaylight, Type Plane.

2. Sphere
«  The light is emitted by a three-dimensional sphere.
The bigger the light source, the more light is emitted and the softer
the shadows it produces.

FIG 1.16 VRayLight, Type Sphere.

16



3. Mesh
= The light source can be linked to a three-dimensional object and
emits light from its geometry.
« The bigger the light source (the object), the more light is emitted
and the softer the shadows it produces.

4. Dome
«  The light is emitted evenly into the scene in order to achieve
diffuse illumination without applying Gl, especially for exterior
visualizations.
- The position and size of the light source have no effect; it should
not be rotated in direction x or y.

Introduction and Theory

FIG 1.17 VRaylight, Type Mesh.

FIG 1.18 VRaylight, Type Dome.

17
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FIG 1.19 VRayLight, Dome with
90 Degree Rotation.
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The V-Ray light sources have almost the same parameters as standard light
sources. A big difference is the option to be able to work with different
units of light intensity. Here is an overview of these units:

« Default (image)
No relation to physical values; this is based on the multiplication
system internal to 3ds Max.
Light intensity and shadows depend on size of light source.
+  Luminous power (Im)
Is measured in lumen (luminous flux).
Physically correct unit, size of light source has no impact.
+ Luminance (Im/m?)
Physically correct values for light intensity can be looked up in
catalogs provided by lighting manufacturers.
The size of the light source has decisive impact.
- Radiant power (W)
+ Measured in watts, describes the total energy that is emitted from a
light source.
During application, it is important to remember that a light-bulb, for
example, transforms most of its energy into heat, which means the
value of 100 watts for a lightbulb cannot be directly transferred.
+  The size of the light source has no impact.
+  Radiance (W/sr/m?)
- Indicates the total energy of a light source per solid angle per
square meter.
The size of the light source influences the total energy emitted by
the light source.

VRaylES

Companies that produce luminaires and lamps can provide so-called IES
files. These enable you to simulate real luminaires with physical correctness.
Their behavior corresponds to a three-dimensional object that emits light,
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just as in reality. The emission properties of the lamps and the effects of
built-in reflectors are taken into account. The light distribution within the
room and on the walls appears more realistic than using standard light
sources. It is important to activate the option Use LiGHT SHAPE in order to
calculate soft shadows as they appear when using a three-dimensional light
source in reality. The rendering time is longer, but this is compensated for
by increased realism.

FIG 1.20 VRaylES, IES File by
Company Erco.

VRaySun

The VRavSuN is a V-Ray-specific light source, and its way of functioning
differs from that of other light sources. It simulates a daylight system,
composed of sun (direct light) and sky (diffuse light). When creating a
VRAYSUN, a VRAYSky shader is automatically placed into the channel of the
environment map. The VRAYSuN has the same intensity as the real sun. The
color and the light intensity of the VRaySun are determined by its position,
just as with the real sun.

FIG 1.21 VRaySun, Time 06:00.

19
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FIG 1.22 VRaySun, Time 08:00.

FIG 1.23 VRaySun, Time 10:00.

FIG 1.24 VRaySun, Time 12:00.

20
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FIG 1.25 VRaySun, Time 14:00.

FIG 1.26 VRaySun, Time 16:00.

FIG 1.27 VRaySun, Time 18:00.

21
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FIG 1.28 VRaySun, Time 20:00.

FIG 1.29 VRaySun, without
VRayPhysicalCam.

22

For example, the lower the sun, the softer the shadows. In this respect, the
value INTENsITY MuLTiPLER —which sets the intensity—cannot be compared to
other light sources. There are two possibilities of working with the sun
system. For one, you can set the intensity in the multiplier to 0.007 in order
to be able to use it with other light sources without exposure
compensation. This is not recommended, however, as the result is not
physically correct. The better method is using the physical camera,
VRAYPHYsicALCAM.

Here is a brief introduction to the main parameters of VRAvSun:

« Turbidity
+ Haziness, degree of air pollution
The higher the value, the lower the amount of sun that gets
through, the softer the shadows become, and the redder the picture

is tinged.
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FIG 1.30 VRaySun, with
VRayPhysicalCam.

FIG 1.31 Turbidity 3.

FIG 1.32 Turbidity 10.
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+  Ozone
Affects the color of the light, yellow for a value around 0, blue for a
value near 1

FIG 1.33 Ozone 0.35.

FIG 1.34 Ozone 1.

+ Intensity multiplier
- Light intensity of the sun, the value 1.0 is physically correct, but only
to be used in combination with the VRayPHysicaLCam.
«  Size multiplier
Affects the size of the sun.
The larger the sun, the softer the resulting shadows.
+ We recommend values between 0.5 and 5.
+ Shadow subdivs
The higher the value, the better the resolution of the shadows and
the quality, but the rendering time will also be longer.
We recommend values between 8 and 64, depending on distance
between observer and shadow.
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+  Shadow bias
- Moving an object’s shadow away from the object.
+ Values below 0 move the shadow away from the object; values
above 0 pull the shadow closer to the object.
+ Choose values slightly above 0 in order to obtain realistic results
and avoid errors in calculation.
+  Photon emit radius
- Within this radius, photons are emitted that can be used for
calculating caustics.

VRaySky

VRavSky offers the same setting options as the sun and is by default linked
to the sun. It influences the diffuse light incidence within the scene. The
shader with which the parameters can be set is located in the ENVIRONMENT
Map channel in the EnviRoNMENT AND EFrecTs dialog box. The sky can therefore
be accessed independently from the sun'’s position, and each can be
adjusted on its own by enabling the manual sun node function.

Introduction and Theory

FIG 1.35 Size Multiplier 1.

FIG 1.36 Size Multiplier 10.
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FIG 1.37 Rendering with Sky and
Sun Linked.

FIG 1.38 Rendering with Separate
Sky; the Shadows Remain the Same,
but the Sky's Ambient Light
(Changes.
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Here we offer a brief overview of the advantages and disadvantages of
VRAYSUN and VRavSky (the daylight system).

Advantages:

- Easy to set up and modify.

+ Good results with little effort.

»  Physically correct.

+  Well suited for daylight situations.

Disadvantages:

+ Longer rendering times in comparison with standard light sources.

» Limited adjustment options.

« Additional light sources in the scene have to work with
photometrical data.

» Working with VRAYPHysicaLCam requires knowledge of photography.



VRayPhysicalCam

The application of the VRAYPHysicaLCam enables working in V-Ray with
physically correct values. In combination with VRaySun and VRAvSky, it

can be used to perfection. Using physically correct light sources is a
requirement. The advantages in comparison to the standard camera are
physically correct calculation of depth of field blur, motion blur, and bokeh
effect (explained later in this section). The parameters, such as the exposure
time, are equivalent to those of a real camera. The disadvantage is a
comparatively long rendering time.

Here once again an overview of the most important parameters.

Basic Parameters
+ Type
« Selection of different camera types, camera (Sti. Cam), film camera
(Movie Cam), digital video camera (Vibeo Cam).
Affects aperture and therefore appearance of blur.
+ Targeted
- If activated, the camera has a target point.
- Very helpful for working with depth of field blur.
+  Filmgate (mm)
The camera’s sensor size.
Important for matching the camera to the photograph (camera
match).
+  Focal length (mm)
« The camera’s focal length.
«  Zoom factor
The camera’s zoom factor.
*  F-number
+  Relative aperture of the camera, analog to photography.
«  Affects brightness if the Exposure option is activated.
- Affects depth of field blur.
+  Guess vert./Guess horiz. shift
Camera correction, removes perspective distortion; at times you
may have to tweak its parameters.
»  Exposure
- If activated, parameters such as F-NUMBER, FiLM sPEED (1so) affect the
image brightness.
If deactivated, the camera behaves like a standard camera except
for DistorTiON, MoTioN BLUR, and DEPTH-OF-FIELD.
+ Vignetting
- Simulation of the reduction of the image brightness in the periphery
when using a real lens.
+  White balance
- Regulates the white balance.

Introduction and Theory
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FIG 1.39 Rendering, without
Vignetting.

FIG 1.40 Rendering, with
Vignetting.

FIG 1.41 Neutral White Balance.
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FIG 1.42 Daylight, Optimized White
Balance.

FIG 1.43 User Defined White
Balance.

»  Shutter speed
- Exposure time or shutter speed, analog to photography.
+ Values are given in s™': the higher the value, the shorter the
exposure time and the darker the picture.
+  Shutter offset
- Direction of the motion blur when using a Movie Cam.
+ Latency
Latency, influences motion blur when using the Vipeo Cam.
+  Film speed (ISO)
Simulates the light sensitivity of an analog film.
The higher the value, the more light-sensitive the film and the
lighter the image.

Bokeh Effects

The term bokeh describes the appearance or quality of blurred areas in a
photo. It depends on the lens used; for example, blurred image areas
appear softer if the aperture has many sides. The effect only applies if DeptH
of FiELD is activated, and it is very calculation intensive.
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FIG 1.44 Depth of Field Blur with
Near Focus.

FIG 1.45 Depth of Field Blur with
Focus Far Away.
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Blades
Number of blades of the aperture. If the option is deactivated, a
circular blur is calculated; if activated, the blur appears polygonal,
depending on the number of blades.

Rotation (deg)
Alignment of blades.

Center bias
Determines which areas of the blur appear lighter. Values above 0
make the outside appear brighter.

Anisotropy

« Simulation of amorphous lenses, the bokeh is stretched horizontally
or vertically.

.

Sampling
«  Depth of field
Activates the depth of field blur.




+  Motion blur
- Activates the depth of field blur.
«  Subdivs
- Determines the amount of subdivision during calculation, also
referred to as resolution.
- The higher the value, the higher the quality of the effects and the
bigger the expenditure of time required for the calculation.

V-Ray Materials

In this section, we discuss the V-Ray materials. These are installed together
with the plug-ins and are naturally optimized for V-Ray.

VRayMtl

The advantage of this material is that it has been optimized for the
renderer and therefore enables it to calculate a physically correct result. It
behaves physically correct with regard to absorption, reflection, and
refraction of light. The material is based closely on the standard material
and has similar parameters. For example, within the material you can set
and change the diffuse color channel, the reflection, refraction, bump
mapping, displacement mapping, and other qualities of the desired
material. If possible, you should work with this material, as it has been
optimized for V-Ray, and—if used in combination with V-Ray—it requires
less time for rendering than other materials.

VRay2SidedMtl

The VRrAY2SiDEDMTL enables creating translucent materials. Amongst other
things, it is suited very well for the representation of leaves, curtains, and
paper screens.

VRayOverrideMtl

The VRaYOverriDEMTL enables you to override certain behaviors such as
global illumination (Gl), reflection, refraction, and shadow of a material
independently from one another.

VRayLightMtl

With the VRavLiGHTMTL, you can create self-luminous objects. Unlike a
light source, the material does not emit photons and does not create
caustics. The rendering time is shorter than if using a standard material
with self-illumination, and it can be used to illuminate a scene. In
combination with a VRAYDIRT map, you can create an ambient occlusion
channel very easily. The material cannot be used if you are working with
motion blur.

Introduction and Theory
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VRayMtIWrapper
This material applies the V-Ray Ossect ProperTIES to @ material. You can create
matte objects via materials already present in the scene.

VRayFastSSS

With this material, you can simulate the so-called subsurface scattering
surface effect. The light within an object is transported on to the object.
Materials such as wax or skin have this property. The VRayFastSSS material
has a shorter rendering time and can be controlled easily.

VRayFastSSS2

This material is also used primarily for the simulation of skin, marble, and
wax-like structures. It has more parameters than the VRAYFAsTSSS material.
You can use it for example to influence reflection and shine.

VRayBlendMtl

This material offers the option of placing several materials on top of one
another, to blend them. In each case, you can choose another material for
masking. The rendering time is shorter than with 3ds Max standard
materials such as SHeLLAC, BLenp, or Composie. This material is used for
creating complex surfaces, such as car paint.

VRaySimbiontMtl

This is a special material that you can use with procedural shaders by
the company Darkling Simulations. It enables you to create very complex
shaders that are built completely procedurally and represented in full
quality, independently from the representation distance.

V-Ray Image Sampler (Antialiasing)

“Sampling” here refers to the sampling or resolution of an image.
It influences the relation between sharpness of edges and avoiding
aliasing (jaggies, or stair-like lines instead of smooth lines).

Antialiasing

Antialiasing is used to reduce aliasing when converting a vector graphic
into a raster picture. This method is usually achieved with smoothing of
edges and occurs mostly with angled lines. In V-Ray there are two
methods of antialiasing. We are going to give you a brief introduction
to both.

Oversampling (Supersampling)
A rendering consists of several pixels created when converting the
vector-based graphic to a raster image. The number of pixels determines



the resolution of an image and therefore its quality. Each pixel can

again be subdivided into subpixels. The number of subpixels is the
square of the number of subdivisions. For example, with a subdivision

of 1, the pixel is divided once. There is only one subpixel. With a
subdivision of 2, the pixel is divided into 4 subpixels. The finer the
subdivision into several subpixels, the higher the resolution and therefore
the quality of antialiasing. However, the required rendering time also
increases sharply.

Undersampling

In undersampling, the opposite occurs. Pixels are not subdivided, but
combined. Again, the relation is square. To keep the required rendering
time low, this method is suitable for preview renderings.

V-Ray offers three antialias algorithms. Oversampling and undersampling
are used differently in each. Again, we will give you a brief introduction.
Choose the algorithm in the Renper Setup dialog box, the V-Ray tab in the
V-RAY: IMAGE SAMPLER (ANTIALIASING) rollout:

+ Fixed image sampler
Simplest antialiasing algorithm.
Each pixel is divided into an equal amount of subpixels.
The number of subpixels is always the square of the Susbivs value.
The higher the value, the better the quality.
The required rendering time increases rapidly with higher values.
Used for highly detailed scenes, high amount of motion blur,
blurred reflections, detailed textures.
+ Adaptive DMC
+ Number of subdivisions calculated for each individual pixel.
Subdivisions depend on the difference between a pixel and
neighboring pixels.
Undersampling not possible.
Min Sugbivs: number of minimum subdivisions per pixel.
Max Suspivs: number of maximum subdivisions per pixel.
Cir TresH: influences the decision about which pixels are divided into
how many subpixels; the smaller the value, the higher the quality
and the required rendering time.
Use DMC SawmpLer TresH: also influences the subdivision, different method.
- Adaptive subdivision
Complex image sampler, can also do undersampling.
CiRr TresH: influences the subdivision, smaller values produce a better
result with longer rendering time.
Ranpomize SampLEs: better antialiasing for approximately horizontal or
vertical lines.
Ogect OutLiNe: undersampling of edges for all objects.
NormAL TresH: objects in which the normals differ greatly are always
subdivided more.

Introduction and Theory
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Summary

For scenes with sharp reflections and soft, blurry textures, always use

the AbapTive Imace SampLer. Scenes with highly detailed textures and lots

of geometry or blurry reflections should be rendered with the Apapmive DMC
SampLER. It gives the best result with relatively short rendering times. Depending
on the circumstances, the ApapTiveE SupIvisIoN IMAGE SAMPLER may Yield a lower
quality, despite longer rendering times. For highly complex scenes with a great
number of details and effects, apply the Fixeo ImaGe SavpLer. The required
rendering time may be very long, however.

Linear Workflow (LWF)

Put simply, the linear workflow describes a method of governing

the input, processing, and output of image material in 3ds Max. The
monitor is not able to display an image in the same brightness as we
see it in reality. Each image has a gamma correction curve in order to be
displayed on the monitor in such a way that our eyes see it correctly.
This is usually a gamma correction value of 2.2. Because 3ds Max works
internally in a linear way—that is, with a gamma of 1.0—this correction
has to be reversed. To do this, choose the following settings in 3ds Max
and V-Ray.

3ds Max

Open the Prererence SeTTINGS dialog box (Customize/PREFERENCES. ..). Switch to
the tab Gavmma anp LUT. Activate the checkbox ENABLE GAMMA/LUT CORRECTION
and set caMmA to a value of 2.2. This setting defines the monitor's gamma
correction. In the Birmap FiLes group, set the INpuT Gamma and OuTpPut GAMMA
also to 2.2. This tells 3ds Max that all image data has a correction and it
can reverse this. The output images (renderings) are saved once more with
the gamma correction to ensure that they are displayed correctly. Also
activate the two checkboxes in the group MateriaLs AND CoLors. This ensures
colors and images display correctly in the material editor.

V-Ray
Open the Renper Setup dialog box and switch to the v-ray tab. In the V-Rav:
CoLor MAPPING rollout, set Gamma to 1.0.

Here, no correction is applied. In the latest V-Ray version, 1.50 SP3, you have
the option to use the value 2.2 in combination with the option DoN'T AFFecT
COLORs (ADAPTATION ONLY). V-Ray is already working with the corrected brightness
internally. The correction is not yet saved into the picture, however, but used
only for calculating the sampling. This produces a better quality, as image
areas that are too dark are lightened by gamma correction.

In order to have the V-Ray frame buffer display the correct brightness, you
must activate the option DispLAY CoLors IN SRGB spAcE.



Inverse Kinematics ‘ Gzmos |  MAXSoipt ‘ Radiosity |  mentalray {
Genersl | Fies | Vewports | GammaandlUT | Rendering | Animation |

[¥ Enable Gamma/LUT Correction

-Display —— -Materials and Colors
¢ Autodesk View LUT [V Affect Color Selectors
Browse...|| IV Affect Material Editor

r—Bitmap Files
Input Gamma: 22 |4
OutputGamma: [2.2 | 4]

lff|Render Setup: ¥-Ray Adv 1.50.5P3a

i =101 x]
Common | VRay | Indrectilumination | Settngs | RenderElements |

[+ V-Ray:: Authorization i
[+ About VRay [i
[+ V-Ray:: Frame buffer I]
[+ V-Ray:: Global switches [
[+ V-Ray:: Image sampler (Antialiasing) [
[+ V-Ray:: Adaptive DMC image sampler i
[+ V-Ray:: Environment I1
ri= V-Ray:: Color mapping l

Type: ILinear multiply LI I Sub-pixel mapping
[V Clamp output Clamplevel: [1.0 2|

Dark multipher: [1.0° 4| ¥ Affect background

Bright multipler: [1.0~ 2| I™ Don't affect colors (adaptation only)
Gamma: [1.0 3| I Linear workflow

[+ V-Ray:: Camera |i

Introduction and Theory

FIG 1.46 Render Setup Dialog Box,

Gamma, and LUT.

FIG 1.47 Render Setup, VRay:: Color

Mapping, Gamma 1.0.
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FIG 1.48 Render Setup, V Ray: Color
Mapping, Gamma 2.2, Don't Affect
Colors (Adaptation Only).

FIG 1.49 V Ray Frame Buffer,
without Gamma Correction.
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FG 1.52 Actvating and Seting th 21
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FIG 1.54 Material Editor before Gamma Correction. FIG 1.55 Material Editor after Gamma Correction.

About the CD Included with This Book

Directory Structure

Before you start reading the next chapter, please take the time to read the
following comments. All files in the following chapters can be found in the
corresponding subdirectory to that chapter—for example, chapters/ch 02
for Chapter 2. This directory contains the 3ds Max files. The first file

(ch 02 01.max) is the introduction to the chapter, and the second file

(ch 02 02.max) shows the image at the end of the chapter, after applying
the changes discussed in the chapter. You can use this file to quickly refer
to a material, for example, or if you want to try something without having
to work your way through the entire chapter first. Each chapter directory
contains subdirectories for textures, AutoCAD files (dwg), and so on.
Figure 1.56 shows the directory structure of Chapter 2.

Folders x | Mame =+ | size| Type FIG 1.56 Directory Structure of
2 3 chioz af| Sdwg | File Folder Chapter 2.
® | _{ dwa ‘_'.jmerge File Folder
@ £ merge h_jtextures File Folder
@ £ textures Dvis File Folder
B D vis @ch_ﬂz_ﬂl.max 72KB 3dsMaxDesign scene file
® 3 ch_03 L_g ch_02_02.max 4.,988KB 3dsMaxDesign scene file
# 2 ch_04 =
® ) ch_05
& 1) ch_o6
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FIG 1.57 Open File, Adopt File’s
Unit Scale.

FIG 1.58 Units Setup Dialog Box,
Change Units.
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Units

Our AutoCAD and 3ds Max files are all measured in centimeters (cm). This scale
lends itself for architectural visualization. All objects or light sources are covered
well without an excessive amount of zeros before or after the decimal point.
The 3ds Max system unit is set to centimeters as well. If you are using other
units, 3ds Max will ask you when opening our files if you want to keep the
units or convert to your settings. Please make sure that you adopt the units of
measurement from our file to avoid conversion errors. In the FiLe Loap: Unrrs
MismatcH dialog box, choose the option Apopt THE FiLe UNIT's ScaLe. Otherwise,

you can end up with wrong values, such as for the intensity of light sources.

File Load: Units Mismatch 3

The Unit Scale of the file does not match the
System Unit Scale.

File Unit Scale: 1 Unit = |1.0000 Centimeters
System Unit Scale: 1 Unit = [1,0000 Inches

Do You Want To:
" Rescale the File Objects to the System Unit Scale?
@ Adopt the File's Unit Scale?

You can view and change your settings in the Units Setup dialog box
(Customize/UNis SeTup...). Make sure that the unit for lighting is also set
correctly: under LigHTing UNITs, you should have the unit INTERNATIONAL
selected. You can change the system unit by clicking on the System Unit
Setup button in the Unis Setup dialog box.

CEETTEE 21

H System Unit Setup il
r~Display Unit Scale
& Metric
ICenhmetefs _'_]
=
]
" Generic Units
- Lighting Units - 0 T
Ilntemauonal ﬂ
oK Cancel |




System Unit Setup
— System Unit Scale
1 Unit =Il.0 ICenﬁrneters ‘_'_I

[V Respect System Units in Files

Distance from origin: [ 1.0cm

Resulting Accuracy: [0.0000001192cm

Gamma Correction

File Load: Gamma & LUT Settings Mismatch

To be able to work correctly with 3ds Max, you should generally adopt the
settings described in section 1.3.11. Again, 3ds Max will ask you if other
settings should be used. Adopt the settings from our file when loading it
by choosing the option Apopt THE FiLE's GAMMA AND LUT SetminGs in the FiLe
Loap: GAmMMA & LUT SetTings MismaTcH dialog box.

The Gamma & LUT settings of the file do not match the

System Gamma & LUT settings.

~File's Gamma & LUT Settings:

Gamma & LUT Correction: Enabled

Bitmap Files Input Gamma: 2.2

Bitmap Files Output Gamma: 2.2
—System's Gamma & LUT Settings:

Gamma & LUT Correction: Disabled

Bitmap Files Input Gamma: 2.2

Bitmap Files Output Gamma: 2.2

—Do You Want To:

" Keep the System's Gamma and LUT Settings?
# Adopt the File's Gamma and LUT Settings?

Adapt Paths (Asset Tracking)

In our 3ds Max files, all textures, IES profiles, AutoCAD files, and so on are
mostly linked. You can therefore copy the CD’s folder structure to any
folder on your hard drive and 3ds Max should be able to find all used files.

Introduction and Theory

FIG 1.59 System Unit Setup Dialog
Box, Change System Units.

FIG 1.60 File Load: Gamma & LUT
Settings Mismatch Dialog Box,
Adopt File's Gamma Correction.
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We recommend that you adapt the links to your file system. Open the Asset
TrackinG dialog box (3DS/ManaGe/AsseT TrackiNG). Here you can see all file links
in the scene. You can change the paths by right-clicking on an entry and
choosing Ser PatH.... Even if 3ds Max displays an error message when
opening a file, telling you that a file was not found, you can use this dialog
box to assign the correct path to that file.

I'v)l O & B&R-m- =‘ ch_02_02.max IF Tvpe a keyword or phrase % - % § ﬂ'{ @ 'I == s
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FIG 1.61 Asset Tracking Dialog Box, Assign New Path to Selected Files.
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Versions Used

This book refers to the current program versions, 3ds Max 2010 or 3ds Max
Design 2010 and V-Ray Advanced 1.50.SP3a. The files included on the CD
are also in the most current format. If you are still using older versions of
the programs, you can download a trial version of the current products
from each manufacturer’s web site. You may need to register to do so.

»  Autodesk (http://www.autodesk.com)
+  Chaos Group (http://www.chaosgroup.com)
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CHAPTER 2

Loft Apartment in Daylight

Introduction to Scene

A classical loft apartment provides the setting for this daylight scene. The
floor is covered by dark floorboards, the outer walls are exposed brickwork,
and the internal walls are painted white. The large industrial windows let

a lot of light into the room.

Preparing the Scene

We will link an AutoCAD file using the FiLe Link MaNAGer and insert the
furniture into the room with the Merce function. First we need to create a
preset for linking the AutoCAD file.

Preset for File Link Manager

Start 3ds Max and open the File Link Manager (3DS/Rererences/FILE LiNk
Manacer). In this dialog box, go to the Presets tab and click on the New...

Architectural Rendering with 3ds Max and V-Ray. DOI: 10.1016/B978-0-240-81477-3.00006-5
Copyright © 2010 by Elsevier Inc. All rights reserved.
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FIG 2.1 Loft Apartment.

New Settings Preset x|

New Name: I acad|

Format: IAutDCAD Drawings (*.dwg;*.dxf) EI

ok | cancel |

FIG 2.2 File Link Manager, New Preset.

button. Enter the name acad. Confirm with Ok, then select the new preset
from the list and click on MoorFy....

In the resulting FiLe Link Setings: DWG FiLes dialog box, go to the Basic tab
and increase the value for Curve Steps to 76 and the value for Maximum
Surrace DeviaTioN For 3D SoLibs to 0.1 cm. This increases the accuracy when
reading the AutoCAD geometry, which affects (above all) curves. Deactivate
all the checkboxes in the INcLuDE group. You want only the geometry to be
included.
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21 %] FIG 2.3 File Link Manager, Preset,
= Basic.
Basic | Advanced | Spline Rendering |
I~ Weld nearby vertices  Weld tiveshold: [0.0om | 4
¥ Auto-smoothadjacent  Smooth-angle: [15.0 3
I™ Orient normals of adjacent faces consistently

™ Cap dosed splines

Texture mapping: |Generahe coordinates for all objects ﬂ
Curye steps: [16 =

Maximum surface deviation for 3 solids: [0.01cm 2|

~Indude

I™ External references I Lights

I™ Hatches ™ sun and sky

™ Points ™ Views and Cameras
I Ucss (grids)

Switch to the Abvancep tab. Set the drop-down menu Derive AutoCAD
PrimiTIVES BY to LAYER, BLocks As Nobe HierarcHy. This specifies that the layer
structure of the AutoCAD file is adopted and the objects are arranged
according to this hierarchy. The great advantage is that you can assign
materials and modifiers to a whole layer. If you change anything in the
AutoCAD model's geometry, you can update the file in 3ds Max and the
assigned materials are maintained. To save the preset, click on Save.

R 7 24 Fie ik Manager, e,

Advanced.

acad
Basic | Advanced | Spline Rendering |
Derive AutoCAD Primitives by:

Select Lavers to indude... I

[ Create helper at drawing origin

| | Use Extrude modifier to represent thickness

[ Create one scene object for each AutoCAD Architecture ont
I™ Use scene material definitions

[~ Use scene material assignments on Reload

™| selective Reload

¢ Selected in Scene

& Selected in List Linked Objects..,

save | cancel |
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FIG 2.5 File Link Manager,
Link File.

FIG 2.6 Merge, Select All.
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Open File

Go to the book CD directory Chapter\Ch02 and open the file ch02 01.max.
In the main menu, choose the menu 3DS/Rererences and open the FiLe Link
Manager. Link to the file ch02 01.dwg in the dwg subdirectory. Use the Preser

acad you created previously.

[f¥File Link Manager ) x|

Attach | Files | Presets |
File...

lch_ﬂz_ﬂl .dwg

=

Preset .
I~ Rescale
Incoming fle units: I 'I
Select Layers to include... I
Atachthisfle |

Load the interior for the scene with the command 3DS/Merce. From the
subdirectory merge, choose the file ch02 mg.max. Select all objects in the
Merce dialog box. Use the Viewports and the LaverR MaNAGER (3DS/MANAGE

Lavers...) to familiarize yourself with the scene.

lffMerge - ch_02_mg.max

I

FixedWindow11
FixedWindow12
[floor lamp]
Mesh01
Mesh02
Mesh03
Mesh04
Mesh05
Mesh06
Mesh07
Mesh08
Mesh0s
Mesh 10
Mesh11
Mesh12
picture
rug
[sockets]
[table]

vl

CB e | et | s |
[V Display Subtree [V Display Influences
[~ selectsubtree [~ Select Influences

I™ Find Case Sensitive
—Sort
& Alphabetical
" By iype
") By Color

] 21x|

~List types
¥ Geomewy _Al |
I shapes  None |
Pt tnvert |
¥ cameras

V¥ Helpers

IV space Warps

[ Groups/Assemblies
¥ Bone Objects
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Adapt Viewport and Image Output

Activate the Perspective Viewport. Now right-click on PerspecTive and activate
the option SHow Sare Frames (Shift-F). The visible image section is now
marked with a yellow rectangle. Open the Renper Setup (RENDERING/RENDER
Setup...) and set the Outeur Size to a square image format 500 by 500 pixels.

[ +] [ Perspective ] ['Wireframe ]

Show Safe Frames Shift+F

Undo Yiew Change Shift+2

Track
Schematic

Grid

Scene Explorer
Extended

Shape

- ArtiveShade
FIG 2.7 Show Safe Frames.

Camera Setup

Change to the Top ViewporT: in the CommanD PaneL, under Create/CAMERA, Create
a VRayPHysicatCam. This gives you the option of using exposure parameters,
such as exposure time or aperture, as analogs of photography. Now you
can select your camera and set the FocaL LengtH (Mm) to 35 mm (also in

the CommanD PaNEL, in the MopiFy tab). This enlarges the displayed image
selection, which is often useful for indoor renderings, where the camera is
usually positioned very close to the objects to be depicted, but at the same
time you want to show a lot of the room. Shift the camera left, below the
rug. Move the TarceT to about the top-right corner of the model. In the
PerspecTive ViEwporT, select the camera by pressing the C key. Adapt the
height of camera and target as well. Set the camera to a height of about
80 cm and move that target so that a little bit of floor remains visible in
front of the rug in the lower part of the picture; see Figure 2.8.
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FIG 2.8 Create Camera.

To finish, apply the camera correction to remove perspective distortion.
Select your camera, then go to Commanp Panel/Mopiry and click on the Guess
VerTicAL SHIFT button. The value is calculated automatically—you can check
the result in the Camera Viewporr. If you change the camera position, you
need to apply the correction again.

FIG 2.9 Camera without Camera Correction.
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FIG 2.10 Camera with Camera
Correction.

Basic Settings for Texturing

Before we can texture the scene, we need to make some preparations in
order to reduce rendering time, to check geometry for errors, and to enable
us to check the textures in neutral light.

Create Test Material

Open the MarteriaL Epior. In the first slot, create a new VRayMtL and name it
Test Material. In the Dirruse cHANNEL, set all the color values for RGB to 230.

FIG 2.11 Test Material.

|fMaterial Editor - Test_Material

LK._.

== o
ANGEE
5 J4R1er [0 a8 [an

‘ RE:EMEMBX! ZI

2% (% %% 2SI % 3

P [reovaera =] ey
Basic| f

™ s o 00
|mx¢y|5etected ] b
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This corresponds to a neutral white. In the Laver MaNAGER (TooLs/MANAGE
Lavers...), select all layers and assign the test material to them.

To save time in the following section, switch the layer 07 glass to not
visible (Hioe). The calculation of glass is very complicated; therefore, we
will activate it only when we are ready for fine tuning. Now all objects in
the scene have a uniform material. This way, it is easier to assess newly
created materials. Also, it prevents unwanted color bleeding and
reflections.

lf#Layer: 0 (default) ..?J_.’EJ
Layers | | Hide | Freeze | Render | Color | Radiosity |
= 0 (default) Vv - - oy ] ~E
[ & 01_baseboard - - o o iz
& 01_ceiing - - V) = -I\,bj
[ ¥ 01_ceiling_suspended - - o ] -I_xta_:
§ 01_chrome - . Oy m ta
£ £ 01_fioor_livingroom —_ —_ o [m] i
S Q@ - © B ¥
[# 2 01_intel_internal_window -— - Lol @ j!«_j
£ 01 joist - - & (] nba
£ 01_lintel_external_window - = e o i
[ £ 01_sideboard_white -_ - Caj ] -;!{
£ 01_wall_brick_displacement - - oy ] 2
[ & 01_wall_brick_natural - - L) [m] by
& 01_wall_brick_white - o @B Ata
[ & 01_wall_external - - & o s
£ 01_wall_internal_window - - Oy ] nta
£ 01_window_frame - - @& ] '}!{
g _ blocks —_ — & m] Ria
[ & furniture - - Lo = aEe
& sofa - — ) 5] oy

FIG 2.12 Switch Off Visibility of Layer 01 Glass.

V-Ray Basic Settings

All the following parameters are set in the ReNper SETUP (RENDERING/RENDER
Setup...). Select the V-Ray tab and open the V-Rav:Frame Burrer rollout. Check
the box EnasLE BUILT-IN FRaME Burrer. This replaces the default 3ds Max Frame
Buffer. Now you have access to V-Ray-specific functions, such as the sRGB
mode for gamma correction. We will get back to this later.

In the V-Rav: GrosaL switcHes rollout, deactivate the Hippen LigHTs to make sure
that invisible light sources are not included in the light calculation. In the
DerauLt LigHTs drop-down menu, the option O witH Gl should be selected.
The default light is used only if no Global Illumination is used.

Now change to the V-Rav:: Imace sampLER (ANTIALIASING) rollout. Select the
option Fixep in the ImaGe SampLER and deactivate the AnTiALASING FILTER. Leave
all other settings at the default.

Set the value for Suspivs in the V-Ray:: Fixep IMAGE sampLer rollout to 7.
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Indirect ilumination

Common | V-Ray |
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=10i]
| settings | Render Elements |

[+ V-Ray:: Authorization fi
[+ About VRay fi
B V-Ray:: Frame buffer |
[V Enable built-in Frame Buffer Show last VFB |

[V Render to memory frame buffer
- Output resolution
[V Get resolution from MAX Pixel aspect: ]_._ ﬂ
width [e0 5| | edoxa80 | | 1024788 | | 1600x1200 |
Height [350 2| || 800x600) | | 1280%9600 | | 2048x15%6 |
—V-Ray raw image file

[~ Render to V-Ray rawimage fle [~ Generate preview
rSplit render channels
™ Save separate render channels |7 SzveRce [V Saveziphz  Browse..

[+

Browse...

V-Ray:: Global switches fi

i Render Setup: ¥-Ray Adv 1.50.5P3a =10 x|

Common | VRay | Indrectilumination | Settings | Render Elements |

[# V-Ray:: Authorization fi
[+ About VRay I
[+ V-Ray:: Frame buffer i
I= V-Ray:: Global switches |
~Geometry ~Materials
[ Displacement [V Refiectionrefraction
I” Force back face culling [~ Maxdepth [ 2
~lighting W Maps
[V Lights [V Filter maps [ Filter maps for GI
Defaultlights [off with Gl =] || Max transp.levels[S7 3
I™ Hidden lights Transp. cutoff[0.001 4|
¥ Shadows [ Override mt: None
[~ Show GI only [V Glossy effects Override Exdlude. .,
~Indirect ilumination ~Raytracing
I~ Don't render final image Secondary raysbias[0.0 | 2
~ Compatibility
I Legacy sun/sky/camera models [V Use 3ds Max photometric scale

[+ V-Ray:: Image sampler (Antialiasing) fi

FIG 2.13 Render Setup, V Ray:
Frame Buffer.

FIG 2.14 Render Setup, V Ray:
Global Switches.
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l{ARender Setup: V-Ray Adv 1.50.5P3a ' o ] 3

Common|V-Rav| Indirect ilumination |Settngs] Render Elements |

[+ V-Ray:: Authorization fi
i About VRay fi
[+ V-Ray:: Frame buffer fi
i V-Ray:: Global switches li
- - V-Ray:: Image sampler (Antialiasing) |

—Image sampler

Type: lFixed :I
— Antialiasing filter
[“'on [area v tes Antialiasing using a variable
I_ '_] ize area filter,
Sizes ]1. 5 E]

[+ V-Ray:: Fixed image sampler i

FIG 2.15 Render Setup, V Ray:: Image Sampler (Antialiasing).

M Render Setup: ¥-Ray Adv 1.50.5P3a =10 x|

Cmmm|V-Rav| Indrectilumination | Settngs | Render Elements |

[+ V-Ray:: Authorization |i

[+ About VRay i

[+ V-Ray:: Frame buffer i

M+ V-Ray:: Global switches li

N+ V-Ray:: Image sampler (Antialiasing) i
- V-Ray:: Fixed image sampler |
Subdivs: [T 3

[+ V-Ray:: Environment |i

FIG 2.16 Render Setup, V Ray: Fixed Image Sampler.

In the next step, we will determine the settings for indirect illumination,
that is, the light calculation itself. First we need to activate it. Choose the
INDIRECT ILLUMINATION tab and activate the On checkbox in the V-Rav:: INDIRECT
ILLuminaTioN (GI) rollout. As described in Chapter 1, the light calculation in
V-Ray is determined by the PrimarY Bounces and Seconpary Bounces. Taking

an acceptable rendering time into consideration, the best result will be
achieved by a combination of IrrabiaNcE MAP (PriMARY Bounces) and LigHT CAcHE
(SEcONDARY Bounces). Choose both.
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Common | V-Ray | Indrectilumination | Settngs | Render Elements |
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f- V-Ray:: Indirect illumination (GI)

¥ On [~GI caustics — ~Post-processing——— |~ Ambient occlusion
™ Reflective Saturation[1.0 ||| T on [0 2
[V Refractive Contrast[1.0 2| Radius [10.0an 3|
Contrastbase [0.5 2| || Subdivs[s 3]

—Primary bounces

Multipler [1.0 | 3 GI engine |Irradiance map

=

~Secondary bounces

Multiplier ] 1.0 3[ GI engine ILight cache

=

n+ V-Ray:: Irradiance map
FIG 2.17 Render Setup, V Ray:: Indirect lllumination (GI).

Open the V-Ray:: IRrRADIANCE MAP rollout. In the CurrenT PreseT drop-down

menu, choose Very Low then Custom. We want to reduce the accuracy even
more. Under Basic ParamETERs, set the value for Max raTe to -4. Reduce the
HspH. Suspivs to 30. To get an impression during your rendering procedure
of what your result will look like, activate the checkbox SHow caLc. PHase
under OrTions. This enables you to stop the rendering any time if an error

occurs.

lf#IRender Setup: ¥-Ray Ady 1.50.5P3a

=101

Common | V-Ray | Indirectilumination ]Seth'1gs| Render Elements |

[+ V-Ray:: Indirect ilumination (GI)
1= V-Ray:: Irradiance map |
—Built-in presets
Current preset: ICus'mrn - I
~ Basic par ters Options

Minrate:[4 4|  Crthresh:[0.3  3||| Showcale. phase
Maxrate:[4 5| Nemthresh: [0.3 | 3] Show direct light |~
HSph. subdivs: [30 3|  Distthresh: [0.1 | 3 Show samples [
Interp. sunples:lzo_ﬂlnterp. ﬁ'ames:lg— ﬂ Use camera path [

~Detail enhancement

[ on scale: [Sqeen ¥ Redus:[c0.0 = Subdvsmuitifo.s (|

— Advanced options

Interpolation ILeast squares fit (good/smmﬂ'_:l IV Multipass
Sample lookup: IDensi!y-based (best)
Cale. pass interpolation samples: [T5 3

¥ Randomize samples
LI ™ Check sample visibility

FIG 2.18 Render Setup, V Ray:: Irradiance Map.
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In the last step, go to the V-Rav:: LigHT cAcHE rollout and set Susbivs to a value
of 300. To make the best possible use of your computer’s abilities, set the
NumBER OF PAsses to twice the number of your CPUs, such as 8 for a quad-
core machine.

Tip: Make sure that the SHow caLc pHasE checkbox is activated to get

feedback.
JRSTEY
Common | VRay | Indrectiluminaton | Settngs | RenderElements |
[+ V-Ray:: Indirect ilumination (GI) f
T+ V-Ray:: Irradiance map fi
- V-Ray:: Light cache !
~ Caleulation parameters
Subdivs: [300 = Store direct light v
Sample size: [0.02 | 3 Show cale. phase [V
Scale: [soreen v Use camera path [
Adaptive tracng [
Number of| :[8 B
gy | Use directions only [T
~Reconstruction parameters
Pre-filter: I_I'_'J il Filter: Nearest ¥
Use light cache for rays [ e
i e Interp. samples: ]_10—- :_I
~Mode

Mode: ISmgIe frame j Save to file
File: I Browse

FIG 2.19 V Ray:: Light Cache.

VRayLight Setup

To illuminate the scene evenly, it is a good idea to choose a light source
that emits only diffuse light. Create a VRavLiGHT in the Top ViewporT (COMMAND
PanEeL/Create/LicHTs/V-Ray/VRavLiGHT). You need to determine the type of the
light source in the Mopiry tab: choose Dome from the Type drop-down menu.
For OrTions, activate the InvisiBLE checkbox. Now the light source is not
visible in the rendering and the light color is determined only by the CoLor
value. Now render an image. The V-Rav Frame Burrer opens, and as you can
see, the result looks somewhat dark. This takes us back to the linear
workflow. Activate the DispLAy CoLors IN SRGB Space icon in the status bar

of the frame buffer. V-Ray now applies gamma correction and the image
appears lighter.

Now we still need to adapt the Camera ViEwporT, as 3ds Max is illuminating
the scene with the new light source. Right-click the display mode (SmooTH+
HiGHLIGHTS), then go to LiGHTING AND SHADows and choose the ILLUMINATE wWiTH
DerauLT LicHTs option. The Viewport is now evenly lit again.
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FIG 2.20 VRaylight (Dome) and V Ray Frame Buffer.
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FIG 2.21 Camera Viewport, llluminate with Default Lights.
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Create and Assign Textures

A rendering stands or falls according to the degree of care taken in
texturing. We work exclusively with the V-Ray materials to achieve the
best possible results. Little tricks help us represent the result even more
realistically. We create the textures step by step in the MaTeriaL EpiToR,
select the objects in the scene, and assign the material. Choose an empty
slot for each new texture and assign it a name. It's very important to
keep track of things!

Brick, White Paintwork

Let's first turn our attention to the outside walls. The building is a former
factory; therefore, the outside walls are exposed brickwork.

+  Open the MaTteriAL Epior and name an empty slot brick white.

Click on the button to the right of the name field and create a VRAYM1L in
the MateriaL/Map Browser. This is the standard V-Ray material.

* DIFFUSE CHANNEL

Change the color value to a Gray of 230. This corresponds to a neutral
white, as mentioned previously for the test material.

oS % %% (26 &[S

Z [ wall_brick_white >|  vRaymid

Difuse  [100.0 3@
Roughness [100.0 2|V
Refect  [100.0 2|
HGlossiness [100.0 3|V
RGlossiness [100.0 2|V
Fresnel IOR [100.0 2|

Anisotropy [100.0 /W
An. [100.0 3|Iv
Refract  [100.0 4|™
Glossiness [100.0  2|Iv
IOR [100.0 |
Translucent [100.0 3|V
Bump [300  2llv Map #4 (bricks_b.jpg)

FIG 2.22 Brick White, Overview.
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*  BumP CHANNEL

The Maps rollout of the MateriaL Epiror lists all map channels. Click on the
None button in the Bump cHaNNEL. Choose Bitmap and use the image brick b.jpg
in chapters\chO2\textures of the book CD. This is a grayscale image, and
bump-mapping makes lighter colors appear raised.
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In the MaTeriaL EpiTor, activate the option SHow STanDARD MAP IN ViEwpoRT for
the current material. Now the map is displayed in the Viewrorr, instead of
the Dirruse color. This is generally recommended for any newly created
material, as it lets you check the mapping. Depending on your computer’s
hardware specs, handling the scene may be difficult. If you have many
materials in one scene, you may need to deactivate the display again.

[{iMaterial Editor - wall_brick_white = [m] 4
Material Mavigation Options LUlilities

OO

i
L

> & @ OE|

Reflectance Transmittance |
Avg: 32% Max: 92% Avg: 0% Max: 0% Diffuse: 0%

B2 X %2 % Ol 6 e

Bumpmap:  Z* |Map #4 ~|  Bitmap

[+ Coordinates fi
[ Noise fi
‘- Bitmap P. b |
Bitmap: \extures\bricks_b.jpg |
Reload Cropping/Placement
Eitering—————— T Apoly  ViewImage |
@ Pyramidal @& Crop ¢ Place
r‘: :;‘:‘“‘“‘” v s wifto 3
vifoo 3] Hi[To 2

FIG 2.23 Brick White, Bump Map.

« Assign material

Open the Laver ManaGer and select the layer 07 wall brick white. All objects
within the layer are now selected. In the MarteriaL EpiTor, assign the new
material with MATERIAL/ASSIGN TO SELECTION.

+  UVW Mapping

To project the material onto the wall correctly, you must assign UVW
coordinates to the wall with the UVYW Map Mobirier. Select the layer

01 wall brick white in the Laver MaNaGer again. Under CommaNnD PANEL/MoDIFY,
pull down the Mobirier List and choose the UVW Map Mopirier. Change the

57



Architectural Rendering with 3ds Max and V-Ray

w (= E K- E@_vl ch_D2.4.1.max ‘P Type 2 keyword or phrase H-A KD '|

Tools  Group  Views  Create  Modifiers Animation Graph Editors Rendering  Lighting Analysis  Customize  Help

H|o%o[il P S T = e T

ysical -+ Highhghts + Edged Facsz |

| @] 2 \
ILaver.O 1_wall_brick_white F
IModiﬁer List R}

!

w(l~slm

Linked Geometry

 Spherical
¢ Shrink Wrap
# Box
¢ Face
€ XYZ to LVW.
Length: [500.0cm 3]
Width: [600.0cm 3|
Height:[350.0cm 3|
UTie[10 2| Fip
Viie 1o i Fip
W10 2| Fip

F!Tiiﬁlb’llllllII?Ll|_|_|4L|III5L|_I'I5L”|I7L””IIIIIJJ”III&’ I™ Real-World Map Size |
B3 xi[+20.00m  2htifss0.00m 2l21[ 150 Or autokey[seeces ] e b W [ [ ﬁal
!IUelcume to i Imm 0:00:11 SetKey \ Key Filters. .. |F"|| _JIE‘@I}{'BG-_;‘

FIG 2.24 Layer 01 Wall Brick White, UYW Map.

mapping type in Box. The material is now projected three-dimensionally
onto the object. The values for LenatH, WiptH, and HeigHT always depend on
the material—in our case, on the picture we use. If you look at our picture
of the bump texture, you will notice that it is very large. You can estimate
the dimensions of the texture in the scene from looking at the brick size.
You also need to take into account the picture's aspect ratio, to make sure
that the texture does not get distorted. Set LenctH and WipTH to 600 cm and
HeiGHT to 360 cm. Render the picture to test the material.

Brick, Exposed Brickwork

The material of the exposed brickwork is the same as the one used before.
Additionally, we place an image for the map color into the DiFFUSE CHANNEL.

+ Create a new material in the MaTeriAL EDITOR and name it brick natural.
*  DIFFUSE CHANNEL

Place the image brick d.jpg from the Texture folder of the chapter into the
DIFFUSE CHANNEL, Using a Birmap. The image has of course the same size as the
bump texture. Here's something to watch out for: in the BitMap PARAMETERS
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FIG 2.25 Brick Natural, Overview.

rollout, the default setting of FiLTeriNG is PyramipAL. The image will be blurred
and details will be lost. To keep the details intact and avoid perspective
washout, choose Summep Area. This is recommended for almost any texture
based on image material.

+  Bump CHANNEL
Allocate the Bump cHANNEL analog to the texture brick white.
+ Assign material, UYW mapping

In the LAvEr MANAGER, assign the material again to the layers 07 wall

brick natural, 01 wall internal window, 01 wall brick displacement and

01 wall external. Apply the UVW map modifier to the layers. As the images
used have the same size, the values are again identical.

Floor, Parquet

We will cover the floor with dark, solid parquet flooring. Now reflection comes
into play and the time required for rendering the image increases noticeably.
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FIG 2.26 Wood D.jpg, Output
Amount.

FIG 2.27 Floor Parquet, Overview.
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« Create a new material. Name it floor parquet.
*  DIFFUSE CHANNEL

Load the image wood d.jpg into the DiFruse cHANNEL as Birmap. This is a

very dark image, so we will lighten it a little bit. Open the Outpur rollout.
Increase Output AMOUNT to 2.2. You can vary this setting later if the result is
too light or too dark.

* REFLECTION CHANNEL

The parquet flooring reflects unevenly, as do many structured materials.
Consequently, we do not use a fixed gray value for the reflection

¥} Material Editor - floor_parquet o =] 4|
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intensity, but a bitmap with different gray values. We provide the file
wood s.jpg for this purpose. As with the bump map, the same advice
applies in this case: the lighter the gray value, the bigger the effect (in
this case, the reflection). This time we use the Output AMOUNT to reduce
the reflection. Enter a value of 0.1. Go back to the top layer of the
material. In the MaTeriaL EpiTOR preview window, you can now see strong
highlights on the wood. Reduce the value RerL. GLossINEss to 0.65 to
make the reflection softer and more natural. Increase the Susbivs in the
field below to 76. The softer the reflection, the higher the values need
to be in order to avoid unwanted grain in the picture. You do need to
think carefully about the value you decide to set, however, as this
affects the required rendering time greatly. A value of 76 should be
okay for now.

*  BumP CHANNEL

Of course we again use a Bitmap texture. Use the file wood b.jpg from the
subdirectory textures. Because of the fine joints in this texture, it is
especially important to set FILTERING t0 SUMMED AREA.

+ Assign material, UYW mapping

Assign the material to the layer 07 floor livingroom. Apply the UVW map
modifier with these settings: LengtH 200 cm, WiptH 400 cm. Choose PLANAR as
the mapping type.

Picture

Now we turn our attention to the nondescript rectangle above the couch.
We want to turn it into a work of art that makes the large white wall look
less austere. We will base it on an abstract photograph by artist Anna-
Dorothee Arnold. The main focus is on assigning the material. We will use a
MuLti/Sus-OsJecT material and give the object more vividness with a little
trick.

«  Prepare Picture object, assign material

In the Topr Viewporr, select the rectangle above the couch (picture) and
isolate it by right-clicking on the object and choosing IsoLaATe SeLecTion from
the resulting menu. Alternatively, you can press Alt + Q. First press the

Z key to center the picture in every viewport. In the Mobrry tab of the
CommaND PANEL you can see that this is a Box object. But we want to texture
the individual faces differently by working with MareriaL ID. The Epr PoLy
modifier is our first choice in this case. Apply it to the object. If you
expand the modifier, it offers you five different options for altering the
object. We want to edit faces, so PoLvcon is the best option. First, select all
areas. In the Porycon: MaTeriaL IDs rollout, enter 2 for Set ID. Now select only
the object’s polygon that faces the room and assign the ID 7 to this

polygon.
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+  Multi/Sub-Object material

Name a free material slot picture multi. For the material, choose MuLt/Sus-
OgJecT. As you can see, there is a list of ten currently unassigned materials.
They have an ID, Name (description), and a material slot. Use the Ser Numser
button to limit the number to 2.

Now we are going to create the two materials:

« Assign VRAYM1L to the first slot. Name it picture painting. Place a Birmap
texture into the Dirruse cHANNEL and select the file picture.jpg.

«Name the second slot of the Multi/Sub-material picture painting back.
As new material, choose VRAYOverriDEMTL. This enables overriding
properties such as global illumination (Gl) color or reflection color with
new materials. For the Base MaTERIAL, create a VRaYMTL with a Gray value
of 230 in the Dirruse cHANNEL. For the GI MaTeriAL, also create a VRAYMTL,
but set the RGB value in the Dirruse cHANNEL to O, O, O.

We aim to achieve two things with this material. The picture is displayed
on only the front of the picture frame, so the sides and back are white.

I Material Editor - picture_multi =100 x|

Material Navigation Options LUkilities
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FIG 2.30 Picture Multi, Multi/Sub Object Material. FIG 2.31 Picture Painting Back, VRayOverrideMtl.
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FIG 2.32 Rendering with Picture.

But these white areas bleed black during the calculation of the indirect
illumination. This darkens the wall area around the picture and the picture
frame stands out more. That seems like a lot of effort for such a small
effect, but it is these sorts of details that make a good rendering.

White Material, Matte

Now we will do something less spectacular, just for a change. There are
some objects in our scene, such as window frames and skirting boards, to
which we will assign a simple white material. These do not need any
reflection.

+Name the new material white matte. Create a VRAYM1L and set the Gray
value to 230 in the DIFFUSE CHANNEL.
«  Assign material
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FIG 2.33 White Matte, Assign to Lampshade.

In the Laver MaNAGER, select the following layers and assign the material.

+ 01 ceiling

+ 01 window frame

+ 01 baseboard

+ 01 joist

« 01 lintel internal window
+ 01 lintel external window

Now select the object floor lamp in one of the viewports. This object is
actually a group containing several objects with different materials. We
want to assign the current material to the lampshade. Open the group
with Groupr/Oren. Select the lampshade and assign the material. Close the
group again to avoid accidentally changing other objects in it.

White Material, Reflecting

For other objects, we also need white material, but this time we want it to
reflect—for example, shiny plastic surfaces or varnished wood. The RerLecTioN
cHANNEL has something special to offer.
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FIG 2.34 Mix Curve, Bezier Corner.

FIG 2.35 Mix Curve, Adapted Curve.
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+ In a new slot, create the VRAYMTL material white reflecting, again with a
Gray value of 230 in the DIFFUSE CHANNEL.
*  REFLECTION CHANNEL

A lighter shade of gray in the RerLecTioN cHANNEL would produce a nice
reflection. But we want the effect to be a little more realistic. Next time you
get the chance, have closer look at a cue ball or a white porcelain cup. The
reflection on the curved surface increases towards the edges, whereas a
small area in focus has almost no reflection. This is particularly relevant for
the two end tables. To achieve this effect, select FaLLorF as map for the
REFLECTION CHANNEL. It enables falloff, in this case of the reflection, via a black-
and-white gradient. To limit the effect even more to the object edges, look
at the curve in the Mix Curve rollout.
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The horizontal axis indicates the gradient from black to white; the vertical
axis, the white content. At the moment, the gradient is linear, defined by
two points at bottom left and top right. Right-click on the bottom-left point
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and change the point's behavior to Bezier-Corner. Now drag the new control
point to the bottom-right corner. The black content—that is, the areas
without reflection—are now bigger, and the material reflects only on the
edges, just as we wanted.

+ Assign material

In the LAYER MANAGER, select the layer 07 sideboard white (the sideboards
below the windows) and assign the material. Select the two sockets to the
left of the couch in any Viewport and also the two tables. Assign the
material to these objects as well.

K™ap #9

¥ Auto  Update

FIG 2.36 White Reflecting, Material Editor View.

Chrome

We also have some pretty chrome objects in our scene. These reflect
their surroundings almost entirely and create impressive light reflections.
Here we need a SHeLLAC material to overlay the reflection with a soft
highlight.

+ Create a new VRayMrL called Chrome.
»  DIFFUSE CHANNEL

Change the color swatch to black.
* REFLECTION CHANNEL

Create a FALLOFF map in the RerLECTION CHANNEL. You need to adapt the curve
in the Mix Curve rollout. Drag the left point upwards, to a value of about 0.6.
In frontal view, the object now has almost no reflection, but towards the
edges of the sphere in the MateriaL Epitor, it increases. Compare your
settings to those in Figure 2.38.
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FIG 2.37 Material Editor, Chrome,
QOverview.
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«  Shellac material

Create the Shellac material using the VRayM1L and change the SheLLac CoLor
BLenp value to 100. In the SHADER Basic PARAMETERS rollout, choose AnisoTropIC.
The following settings refer to the Anisotroric Basic ParameTERs rollout. Change
the color in the Diffuse swatch to black. Enter the value 60 for SpecuLAr LEeveL,
15 for Grossiness, and 90 for ANISOTROPY.
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+ Assign material

In the LAvEr MANAGER, assign the material to the layer 07 chrome (frame of
sideboards). Also assign the material to the following objects in the scene:

« ceiling lights
+ floor lamp

Isolate the group floor lamp and open it. Assign the material to all objects
except for the lampshade.

«  Couch base
Open the group couch and assign the chrome to the group couch frame.
« Tables

Again, only one object of the group table needs to have the material
chrome assigned to it. Here we use a Scene ExpLorer. Open a new ScenE

FIG 2.39 Chrome, Shellac Material,
QOverview.

FIG 2.40 Chrome, Shellac Material
Settings.
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FIG 2.41 Scene Explorer, Limit
Selection, Select Group Table.

FIG 2.42 Scene Explorer, Open
Group Table.
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the icons in the main menu bar, you can limit the selection of displayed
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In the selection list, activate the group table. Right-click on the selection
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Leather

The couch should have a black leather covering. Once the sunlight is
shining onto the couch, we want to achieve a nice soft sheen.

« Create a new VRayMtL and name it leather.
*  DIFFUSE CHANNEL

Set the Gray in the Dirruse cHANNEL to 70. Just as with white materials, we do
not set black surfaces to pure black.

* REFLECTION CHANNEL

Leather is also a reflecting material, but has a soft reflection. Assign a Gray
value of 8 to the amount of the reflection. Reduce the value for RerL.
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FIG 2.43 Scene Explorer, Select

Object Table Top.

FIG 2.44 Leather, Overview.

71



Architectural Rendering with 3ds Max and V-Ray

72

GLossiNEss to 0.8 to achieve a softer reflection. Increase Suspivs to 32. Now we
want to add a slightly harder, more precise highlight. Deactivate the box
with the L to the right of HiugHT GLossiNess. This removes the link between
HiLicHT GLossiNess and RefL. GLOSSINESS; you can now enter separate settings for
each. Set HiuGHT GLossiNess to 0.75 and look at the change in the material
preview.

»  Assign material

Open the group couch and assign leather to the group couch leather.

Ceiling, Textured Plaster

The ceiling has a textured plaster finish. We will create a white material,
again with a bump map.

» Name the new material ceiling. Again, choose a VRAYMTL.
»  DIFFUSE CHANNEL

Enter a Gray value of 230.
*  Bump cHANNEL

Place a Bitmap texture into the Bump cHANNEL. Choose the file ceiling b.jpg
from the folder chapters/ch 02/textures.

+  Assign material, UYW mapping

In the LAver MaNAGER, select the layer 07 ceiling suspended and assign the
material. We need to place a modifier UYW map onto the layer ceiling, as we
are using an image in the bump texture again. Choose Box as the mapping
method. Set LenatH, WiotH, and HeighT to 7150 cm.

Rug

Next, let’s focus on the plane below the couch. A large flokati rug perfects
the room composition and creates a cozy atmosphere. First, we will use a
bump map to make the rug look more 3D, and then we will apply the
displacement modifier.

+  Create a new VRAYMTL and name it rug.
+  DIFFUSE CHANNEL

Enter a Gray value of 230.

+  BumP CHANNEL

Create a Birmap texture and select the image rug b.jpg.
«  Assign material, UYW mapping

Select the object rug in the scene and assign the material. Now apply the
UVW wmapping modifier. Leave the mapping method set to PLanaAr and set a
value of 50 cm for LenetH and WiDTH.
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R ESmes PSS mooth + Highlightess Edged Faces ]

FIG 2.45 Bump Structure Display of Ceiling and Rug in the Viewport.

Glass
Now we'll create the glass for the window panes.

+  Create a new VRAYMTL and name it glass.
*  DIFFUSE CHANNEL

Set the DIFFUSE CHANNEL to a pure white.
* REFLECTION CHANNEL

For the reflection, change the gray value to white. The Fresnel reflection is
relevant for glass. Activate the Fresnel RerLecTions checkbox. The Fresnel
effect is determined by the FresneL IOR value. The default setting of 1.6
corresponds to the transition from air to glass, which is what we want here.
You can adjust this setting to achieve different reflections. But that is not
necessary in our case.

« Refraction channel

Enter again a value of 255. Ensure that the Arrect SHaDows checkbox is
activated, which allows light to pass through. Also select the CoLor+ALpHA
option under Arrect CHANNELS to make sure that it is taken into account
during the alpha channel calculation.
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FIG 2.46 Glass, Reflection Channel. : 5 s | G T o
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+ Assign material

In the Laver ManaGer, make the layer 07 glass visible again. Select the layer
and assign the material.

Light Setup

Now that we have assigned a material to every object in the scene, we can
get into the light setup. We are going to use only the V-Ray sunlight.

Sunlight

Before setting up the new light, delete the Dowme light that was used until
now. The V-Ray sunlight (VRaYSun) is a directional light; it has a light source
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FIG 2.48 VRaySun, Viewport Overview.

and a target. A texture for the surrounding area—the sky, so to speak—is
created automatically. You can change settings such as tint or atmospheric
pollution. Create the VRAYSun in the Top ViEwPorT (CoMMAND PANEL/CREATE/LIGHTS/
V-RaY). Place the target on the rug and drag the light source to the bottom
right. Adjust the direction of the light so that the sunlight falls into the
room diagonally from the right. There should be direct sunlight on the rug,
about a third of the couch and the wall. Compare your scene to that in
Figure 2.48.

V-Ray Rendering Settings

We have nearly achieved our aim. Next, we will work our way step by step
through the crucial V-Ray settings. Now our materials will really come into
their own. But we also have to strike a careful balance between rendering
time and quality of the final result. Our final result takes about 25 minutes
at a resolution of 2000 x 2000 pixels on a quad-core computer with 4 GB
RAM. If you use a dual-core computer, the required time will double. We
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recommend that you experiment with the settings described in the
following sections.

V-Ray

Open the Renper Setup dialog box and switch to the V-Ray tab. The following
bullet points focus on a rollout each:

+ V-Ray: Image sampler (Antialiasing)

Choose Apaptive DMC under Tyee and reactivate the AntiauasinGg FiLTer. Here
you should choose BLackman.

[f4RrRender Setup: ¥-Ray Ady 1.50.5P3a 101 x|

Common | V-Ray | Indrectilumination | Settings | Render Elements |

[+ V-Ray:: Authorization [i
I+ About VRay fi
[+ V-Ray:: Frame buffer Ii
[+ V-Ray:: Global switches i
= V-Ray:: Image sampler (Antialiasing) |

~Image sampler

Type: IAdapﬁve DMC :l
— Antialiasing filter
V on [CEEE N ~ | A 25 pixel fiter thatis sharp, but
ithout edge enhancement.

FIG 2.49 Render Setup, V Ray: Image Sampler (Antialiasing).

+ V-Ray: Adaptive DMC image sampler

Set MiN Suspivs to 4 and Max Suspivs to 10.

fRender Setup: ¥-Ray Adv 1.50.5P3a ] o ] 4|

Corrlm‘l|V-Rav| Indrectilumination | Settings | Render Elements |

[+ V-Ray:: Authorization i
L+ About VRay i
T+ V-Ray:: Frame buffer i
[+ V-Ray:: Global switches Ji
[+ V-Ray:: Image sampler (Antialiasing) Ji

= V-Ray:: Adaptive DMC image sampler |

Min subdivs: [4— | 4 Crthreshz [0.01 3] [T Show samples
Max subdivs: [10 4| Use DMC sampler thresh. ¥

FIG 2.50 Render Setup, V Ray:: Adaptive DMC Image Sampler.
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Indirect lllumination
Switch to the INDIRECT ILLUMINATION tab.
« V-Ray: Irradiance map

Choose the Mepium setting under CUrrenT Presets. Under Basic PARAMETERS,
increase the HSpH. Susbivs to 50.

L] 716 23T Fenderetup ¥ Ry

Irradiance Map.
Common | VRay | Indirectilumination | Settings | Render Elements |

[+ V-Ray:: Indirect ilumination (GI) i
£ V-Ray:: Irradiance map |

~ Built-in presets
Current preset: Im
—Basic parameters Options ——————
Mnrate: [ |5|  Clrthresh:[0.3 || 2]|| Show cale. phase ¥
WMaxraten]-1 || =[S Nemthreshefo.2  |1<] Show direct light [~
Hsph. subdivs: [S0 | 3| Distthreshi[o.1 3] Show samples [
Interp. samples: lzu_' :,‘J interp, frames: ]:_ i] Use camera path [

—Detail enhancement

[Con  Scale: ISa'een v] Radisz[60.0 || = Stbdvemuto.3 || =]

« V-Ray: Light cache

Change the Suspivs setting to 2500 and the SampLe Size to 0.07. Activate the
UsE LIGHT cACHE FOR GLOssY RAYs checkbox to ensure that soft reflections are
calculated in this process.

[f4Render Setup: ¥-Ray Adv 1.50.5P3a =101 x| FIG 2.52 Render Setup, V Ray:

Light Cache.
Common | VRay | Indirectilumination | Settings | Render Elements |
[+ V-Ray:: Indirect illumination (GI) fi
[+ V-Ray:: Irradiance map Ji
= V-Ray:: Light cache |
~ Calculation parameters
Subdivs: [2500 3| Store direct light v
Sample size: [0.01 3| Show calc. phase [V
Scale: [creen v Use camera path [
Adaptive tracing |
MNumber fpasses:]a =
2 "‘l Use directions only. [
—Reconstruction parameters
pre-fiter: [ [10 5l Filter: [nearest »
Use light cache for v o
light glossy rays =l o
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78

Now render the image at a resolution of 2500 x 2500 pixels. Keep an eye
on the required rendering time. You may need to lower the settings a bit.
Try the Low preset in the IrraDIANCE MAP O reduce the Apaptive DMC IMAGE
sAMPLER Values, perhaps to 2 and 6.

FIG 2.53 Rendering, 600 X< 600 Pixels.

Fine-Tuning

We hope that you are already convinced by the result. Now we will refine
the effect of the rug and the natural stone wall. The Displacement modifier
(VRavDispLAcEMENTMoD) can add more realism.

Rug, Displacement

The rug does not look like a proper flokati yet. We will fix this. Select
the rug and go to the Mopiry tab in the Commanp PaNEL. Select the
VRavDispLaceMenTMob modifier from the list. The rug is a plane—a
two-dimensional object—so choose 2D mapPING (LANDscAPE) for Type. Just

as with the bump mapping, we need to assign a map to govern the
displacement. Under Texmap, choose a Bitmap and assign the file rug b.jpg.
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FIG 2.54 Rug,

m' Eb' .(@| IE” }-w VRayDisplacementMod, Texmap.

S
Y

m
andlﬁer List _‘_'I

& B UVW Mapping
Plane

TR W

= Parameters |
il Tm
@ 2D mapping (landscape)
3D mapping
¢ Subdivision
 Common params
Texmap
Map #11 (ug_b.og) |

It is the same picture as in the bump map. Check FiLter Texmar and set

the AmoUNT to 3.0 cm. That is sort of the length of our flokati strands.
Finally, set ResoLution to 256. That should be enough. The rendering time
increases noticeably again, as displacement is always very computationally

intensive.
T ; FIG 2.55 Rug,
e (@
- EJE"' .|@I}| VRayDisplacementMod, Further
Jruo | [S—

IModiﬁ:r List 3

@ UVW Mapping
Plane

w|[if v 8@

Map #18 (rug_bjpa) |
Textwechan [T | 3]

Filter texmap v
Filter blur [0.001 | 2|
Amount [3.0am | 2|
shift[0.0m | 3|
Waterlevel [~ [0.0om | 2]
Relative to bbox ™
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Brick, Displacement

To bring out the relief structure of the brick wall even more, we will use
displacement once more. To that purpose, we have already separated the
visible wall surfaces in the AutoCAD file and placed it into the layer

01 wall brick displacement. Generally, you should apply the displacement
modifier only to objects visible in the picture, in order to keep calculation
time and memory space as low as possible.

Select the layer 01 wall brick displacement and apply the
VRayDispLacementMob modifier to the layer. The wall is a three-dimensional
object, and we want the displacement to run around the edges of the wall
as well. Under Tveg, choose the option 3D mappiNG. In the Texmap channel,
select the file brick b.jpg for a Bitmap.

| ElRle@ 2 EEEl& e 2
ILaver:Ol_wall_bridc_displaca F ILaver:O1_wa||_brid<_disp!ace| F
IModiﬁer List _‘_rJ IModiﬁer List j
AL O 2 e | [ESpeeEmemE
- o & B VW Mapping & B UVW Mapping
lLayer.D L ik Shehats F Linked Geometry Linked Geometry
IModiﬁer List :]
@U‘JWMapping _mlm \‘O‘ 8 |E‘:‘ﬂ |W| 3 8 IEﬁ
Linked Geometry =
Tedrecen|T 2| Predision [3 —
4 Im | oA | @ Fiter o -Tlght bou_n(.:ls v
Filter blur [0.001 2] oot )
Edgelength [3.0 | % pixels
- Parameters | Amount[2.0cm 4 View-dependent [V
~Type shift[0.0cm 2| Max subdivs [512 -
» mmm (landscape) Water level [~ [0.0cm | 3 Tight bounds ¥
ﬁ”""“""",_ < Relative to bbox [~ Use object mtl I~
—2Dmapping—————————— Keep conmaty o
~Common params ——————— Resolution [255 2| Edge thresh [0.01 =
T‘em BrErson r—-é ;J Vector dsdmt I_
Map #15 (bricks_b.jpg) | Tight bounds @ Spitmethod: [pinary v
FIG 2.56 Layer 01 Wall Brick Displacement,  FIG 2.57 Layer 01 Wall Brick Displacement, ~ FIG 2.58 Layer 01 Wall Brick Displacement,
VRayDisplacementMod, Texmap. VRayDisplacementMod, Further Parameters. VRayDisplacementMod, 3D Mapping.
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Activate the option FiLter TExmap. Set the Amount of the displacement to
2.0 cm.

In the group 3D maPPING/sUBDIVISION, set an Epce LEnaTH of 3.0 pixels. You can
improve the resolution by changing ResoLution to 572. To make sure that the
displacement is continued around the edges, activate the Keep conTINuITY
checkbox with an Epce TresH of 0.07.
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Bathroom

In this chapter, we want to visualize an extraordinary bathroom. The
bathtub spans the width of the room and is immersed in light from the
ceiling and at the head end. The camera perspective does not give view to
the outside of the room, conveying a cave-like atmosphere. This impression
is underlined by the use of natural stone on walls and floor.

Preparing the Scene

This time we'll start with a model constructed in 3ds Max. Almost all of the
objects used in the scene have rounded edges that can be varied through
the TursoSmootH modifier. This increases the realism of the scene, as there
are no exact edges in reality, either. Reflections on these gentle curves
create contrasts in the scene, which is otherwise lit only diffusely. In this
case, we will use a different UVYW mapping method. The UVW Mar uses real
texture dimensions, which are set in the Birmap texture.

Open File

Open the file ch 03 01.max in the book CD directory chapters\ch3. Use the scene

for orientation. You can see the openings at the top and to the left of the bathtub.

A further opening is located behind the camera; this could be the door.

Architectural Rendering with 3ds Max and V-Ray. DOI: 10.1016/B978-0-240-81477-3.00007-7
Copyright © 2010 by Elsevier Inc. All rights reserved.
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FIG 3.1 Bathroom.

FIG 3.2 Scene, Overview.
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Welcome to M

If you select individual objects, you can experiment with the TurBoSMooTH
modifier in the MooiFy tab in the Commanp PaneL. Select the object wall. As
you can see, the TursoSmootH modifier has Renper ITers set to 3. These are
not visible right now. Increase the IteraTions value above it. Now the effect is
visible in the Viewporr, but the scene handling is limited and less readable.
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0 Iterations.

\oth + Highlights | 0 | EI Eﬁ| (@| @I"l FIG 3'3. TurboSmooth Modifier,

Irmrrur frame
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FIG 3.4 TurboSmooth Modifier,
2 Iterations.
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FIG 3.5 Camera Setup, Overview.

FIG 3.6 Camera Setup, Camera
Viewport.
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Camera Setup

To be able to get an impression of the room, you first need to set up a
camera. We decided to use a square picture format once more. Set the
Resolution in the Renper Setup dialog box to 500 x 500 pixels. Create a Free
Camera in the Top Viewport and shift it in y-direction to about 700 cm in front
of the inside of the back wall. In x-direction, center the camera in the room.
Now switch to Camera ViewporT and activate SHow Sare Frames (press Shift-F)
to display the output format. Change the camera lens to 28 mm. Now shift
the camera in the z-direction so that the bottom edge of the washbasin is
just about still in the picture. Compare your image with Figure 3.6. Render
the scene to get a first impression. A test material with a VRAYDIRT map in
the Dirruse cHANNEL has already been assigned to all objects, and using
DerauLt LigHts with Global lllumination on is activated in the V-Ray
parameters.

Frmammww :M'Qgﬁ@}‘] = ELX

i 1}

1s:




Bathroom

Create Light Sources

We are going to create the impression that the bathroom is lit by diffused
daylight (or skylight) coming through the openings of the room. We will use
V-Ray plane lights to create this effect; that is, rectangular planes emitting
diffuse light in one direction. They are in front of the openings and are always
slightly larger than these in order to create even illumination. The ceiling light
is to be the strongest light source. The side light is also very intense. The back
light behind the camera adds a bit of extra light to the room, but is not
directly noticeable. First, create a new light layer in the LAYER MANAGER.

+  Ceiling light

Create a new VRavLicHT in the Top ViewporT (CoMMAND PANEL/CREATE/LiGHTS/V-RaY).
Name it ceiling light. Switch to the Moprry tab in the CommanD PANEeL. Set Type
to PLane. Position the light in the center of the opening in the ceiling.
Adapt the dimensions with the parameters Hatr-LenctH and HALF-wipTH. They
designate half the distance from the center. Settings of 770 cm and 25 cm
are recommended; in any case, the light should overlap the opening by a

D@E(}a (it E’@vi ch_03_3.0.max |i Tipe a keyword or phrase

,% '@I{wlm

| d| & e 2|
lculng light [

]Mod.ﬁer List EI

—

w1« e =

ke

W&ZEIF_I

| & @ x.]s x]'rlxss Jz‘lﬁ o""l KgylSeIected | || B @&

[ Click and drag to select and move objects " | setkey| ™\ KeyFiters... IHNII R ® AR,

FIG 3.7 Create Ceiling Light.
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few centimeters. Shift the ceiling light in the Camera ViEwporT upwards in the
z-direction until it is obscured by the ceiling, or change the z-coordinate
to 325 cm.

- Side light

Change to the Lerr Viewport. Create a VRAYLIGHT side light with the dimensions
45 ¢cm x 45 cm. Center it in front of the opening above the bathtub. Go back
to the Top Viewport and move it in the x-direction to about 5 cm from of the
outside of the left wall.

|i Type a keyword or phrase gﬂ %g ﬁ@ |

8 & W;MFJZW -

|adeuﬁwagwdectuﬂm_‘_; ects

FIG 3.8 Create Side Light.
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+  Back light

In the FrRonT ViewporrT, create a VRavLiGHT back light. Enter 60 cm for HALF-LENGTH
and 720 cm for Hatr-wipt and shift the light to the center of the opening.
In the Top Viewport, move it in the y-direction to about 10 cm beneath the
external wall.

Before rendering the scene, you still need to input the parameters for
light intensity and color. Ceiling light and side light should simulate daylight.
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FIG 3.9 Create Back Light.

So assign a light-blue color (to emulate the skylight color)—for example,
RGB values 150, 200, 225. Set the value for light intensity: the MutTipLiEr for
the ceiling light to 5.0 and the side light to 2.0. A test material VRAYM1L with
a VRaYDIRT map has already been assigned to all objects. You can view it in
the MateriaL EDiTOR.

]| Fi6:3-10 Coor Selecor, Cling
' Light and Side Light.
. zn: %0 2
; Blue: [ [ JJ225 2
c Hoe: [0 (I [ 2
. :nz—es s
. valve: 5 =
S
s
Reset | oK | cancel |
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The back light should be slightly warmer; use a color with the RGB values
250, 220, 170. Leave the MuLTiPLiER at 1.0.

FIG 3.11 Color Selector, Back Light. | Perysmps——"

You will need to fine-tune these settings after texturing the scene; for the
next few steps, setting suggestions are just basic guidelines to start with.
You should also enter the following settings in the Renber Setup dialog box.

+ V-Ray: Frame buffer

Activate the V-Ray output window by checking the EnaBLE BUILT FRAME BUFFER
checkbox.

FIG 3.12 Render Setup, V Ray:
Frame Buffer.

+ V-Ray: Global switches

Deactivate the Hiopen LiHts checkbox and make sure that DerauLT LiGHTs is
set to the option Ofr witH GI.

20
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T x| FI6 3.13 Render Setup, V Ray:
Global Switches.

+ V-Ray: Image sampler (antialiasing)

Set the IMAGE SAMPLER to ADAPTIVE SuBDIVISION and ANTIALIASING FILTER tO AREA.

lender Setup: Y-Ray Adv 1.50.5P3a FIG 3.14 Render Setup, V Ray:
[ Image Sampler (Antialiasing).

+ V-Ray: Adaptive subdivision image sampler

Set the MIN. RATE to —7 and Max. RATE to 2.

FIG 3.15 Render Setup, V Ray:
Adaptive Subdivision Image Sampler.

91



Architectural Rendering with 3ds Max and V-Ray

FIG 3.16 Render Setup, V Ray:

Color Mapping.

FIG 3.17 Render Setup, V Ray:
Irradiance Map.
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+ V-Ray: Color mapping

In this rollout, set the Gamma value to 1.0. Carry out the Gamma correction in
the Frame Buffer with the DispLAY coLors IN SRGB space button.

‘MRender Setup: ¥-Ray Ady 1.50.5P3a

« V-Ray: Indirect lllumination (Gl)

Check the ON checkbox. Set PriMARY BOUNCES tO IRRADIANCE MAP and SECONDARY
Bounces to LigHT CACHE.

+ V-Ray: Irradiance map

Set the CurrenT PReSET to Low and activate the SHow caLc. pHASE checkbox.

[ Render Setup: ¥-Ray Ady 1.50.5P3a

+ V-Ray: Light cache

Set Suspivs to 500. ScaLe should be set to Screen. Once again, activate the
SHow cALC. PHase checkbox.
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FIG 3.18 Render Setup, V Ray:
Light Cache.

Activate the Camera ViewrorT and render the scene. The result should look

similar to Figure 3.19. Warning
Make sure to activate

Gamma correction with
the DispLAY cOLORS IN SRGB
SPACE button.

FIG 3.19 V Ray Frame Buffer.
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FIG 3.20 Natural Stone Floor,

VRayDirt, Parameters.

94

Texture the Scene

Now we are going to create the materials for the scene, step by step. We
want to create contrast with the soft natural stone on walls and floor by
adding highlights to the interior design objects. The natural stone on the
floor is distinguished by a different scale from the stone used for walls and
the side of the bathtub.

Natural Stone, Floor
The floor is the first object where we will use the natural stone.

« Create a new VRAYMTL in the MarTeriaL Epitor and name it
natural stone floor.
*  DIFFUSE CHANNEL

Place a VRayDirt map in the Dirruse cHANNEL. Change the parameters for
Rapbius to 70 cm, FaLLoFF to 1.0, and Suspivs to 32.

2% X% @ o E|ié e
Diffusemap: 2 [Map =2 ] wayoit |

o[ 10.0m &)
-
| I

dshi:uhon.]u 0

This achieves a soft gradient of Ambient Occlusion. In the UnoccLubep
CoLor channel, select a Brmap. Open the image stone d.jpg from the
textures subdirectory. Make sure that the SeLect Bitmap Imace FiLe dialog box
is set to USE sYSTEM DEFAULT GAMMA, to satisfy the linear workflow (LWF). In
the Bitmap settings, activate the Use Rea.-WorLp Size checkbox and enter
the dimensions of the map. Set WiptH to 250 ¢m and HeiGHT to 80 cm. Then
go to the Birmap PARAMETERS group and set FILTERING to SummeD Area. This
setting adds more sharpness to the texture. Using this parameter is
generally a good idea.
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FIG 3.21 Natural Stone Floor,
VRayDirt, Bitmap.

LD Tip: Also activate the SHow StaNDARD Maps IN VIEwPORT option in the
MaTeriAL EpiTor to make sure that the texture is displayed on the objects
in the ViEwporT.

* BumP CHANNEL

Place a Bitmap in the Bump cHaNNEL as well. Select the image stone b.jpg.
Proceed in the same manner as in the DiFFuse CHANNEL. Assign the same
values. Leave FILTERING set to PyramiDAL. In the Bump cHANNEL, a higher
sharpness is a disadvantage; it causes textures to look somewhat rough.
Reduce the value for the amount of bump mapping to 5. That will be
enough to show the stone texture.

FIG 3.22 Natural Stone Floor,
Bump Map.
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FIG 3.23 Layer 00 Floor, UYW
Mapping.
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+  UVW map

In the LAYErR MaNAGER, select the layer 00 floor. In the Mooiry tab of the
ComMmAND PaNEL, assign the UVW map modifier to the selection. Make sure that
the modifier is set to Box for MappinGg and that the Real-WorLo Map Size
checkbox is checked.

»  Assign material

Open the Laver MaNAGER. Select the layer 00 floor and assign the material.

Natural Stone, Wall

The walls are made from the same material as the floor. We will assign
different dimensions to the bitmap.

- Create a copy of the material natural stone floor and rename it
natural stone wall.
+  DIFFUSE CHANNEL



Bathroom

In the VRaYDIRT map, set the Rabius to 50 cm to enlarge the area of the
contact shadow. Now go into the Birmap. The natural stone wall will have
stones of different sizes than the floor. Change the WiptH to 400 cm and the
HeigHT to 57 cm. To ensure that the joint structure fits the geometry, we
need to modify the parameters for Orrser. Enter an Orrser WipTH of 17 cm
and OFrseT HeigHT of -8.3 cm. We used trial and error to find the best
settings.

- ‘. e - ee 24 Natual Stone W,
e 2% X% I8 % 0 e 2 ;E;Dﬁ:&f;“;: e
Unocduded: ¥ [Mep =3 ] simp |

= Coordinates i
@ Texture " Environ Mapping: IEpricit Map Channel _:l
[V | show Map on Back Map Channel: [T 2
IV Use Real-World Scale

Width: [11.0cm | 2| [400.0em 2| [T IV U:fo.0 2
Height:[8.3cm (2| [57.0om 3| T W ViJoo 3
W W Cw wio.o 2l

Bur: [10 3| Buroffset:[0.0 3 Rotate

% Noise li
= Bitmap Parameters h

* Bump CHANNEL
Adapt the Bitmap settings as you did in the DIFFUSE CHANNEL.
+  UVW Map

Open the Laver MaNAGer and expand the layer 00 wall. In the layer, select only
the two objects wall and wall back. Assign the UVW Map modifier to these
objects. Again, set MappiNG to Box and check the Rea.-WorLb MappinG checkbox.

+ Select the entire layer 00 wall and assign the material.
+  UVW Map for object wall bathtub

Select the object wall bathtub within the layer 00 wall. Assign the

UVW Mapr modifier, just as with the other two objects. The bathtub panel
will be formed by several large slabs. Uncheck the Rea.-WorLb MarriNG
checkbox and enter the parameters for LenctH, WiptH, and HeigHt of the UVW
Map manually. Enter 0.8 cm for LenctH and WiotH and 2 cm for HeigHt. Then
shift the UVW Map in the z-direction until no horizontal joint is visible.
Expand the UVW Mapping modifier in the list panel and activate the cizvo by
clicking on it. It is now highlighted in yellow and you can drag it as usual.
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FIG 3.25 Object Wall Bathtub, iﬁ-llﬁ| &% @[] 2|
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FIG 3.26 Camera Viewport, Shift
Gizmo.

Ceramic

The bathtub and washbasin have a smooth, white ceramic surface,
characterized by a high degree of reflection and highlights on the edges.

+ Create a new VRAYMTL ceramic.
»  DIFFUSE CHANNEL

Place a VRAYDIRT map in the DiFruse cHANNEL. Assign a gray value of 230 to
UNOCCLUDED coLorR—in other words, pure white. Set Rabius to 20 cm, FALLOFF
to 1.0 and Suspivs to 32.
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o %X %S @l & |[_sgg FIG 3.27 Ceramic, VRayDirt
Diffisemep: £ | Mep #5 = | | Parameters.

* REFLECTION CHANNEL

Set the reflection color to white and check FresneL REFLECTIONS. Remove the
link between HicHLIGHT GLossiNEss and RerLecTioN GLossiNEss by clicking on the
L button next to it. Add a soft highlight to the hard reflection by reducing
the HiGHLIGHT GLOSSINESS to 0.75.

[ E e xS e [T A  Fi 3.28 Ceramic, Reflection.

Hight gossness [5.55 2| | L | Fresnelrefiectons ¥ [T
Refl glossness [1.0 | 2| | Freselion[Ts 2] |
s.m]—_j pedetils |}

« Assign the material to the layers 00 bathtub and 00 washbasin.

FIG 3.29 Ceramic, Material Editor
View.

x
¥ auto  Update
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FIG 3.30 Chrome, Reflection.

FIG 3.31 Chrome, Falloff
Parameters.
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Chrome

There are also lots of shiny chrome materials in our scene. The faucet, the
three shelf edges, and the washbasin brackets are chromed.

+ Create a new VRayMtL and name it Chrome.
*  DIFFUSE CHANNEL

Change the color to black.
+ Reflection channel

Select a FaLorr map. This makes the reflection dependent on the viewing
direction. Toward the edge of the sphere, the reflection becomes
increasingly stronger. To make sure that the chrome still reflects if viewed
from the front, you need to reduce the black area. Assign an RGB setting of
125, 125, 125 to the black color swatch under the FronT:SiDE parameter. Back
in the main material, deactivate the link between HiGHLiGHT GLossINEss and
RerLECTION GLOssINEss by clicking on the L, then set HiGHLIGHT GLOsSINESS to 0.9.
This places a softer highlight on the edges of the sharp chrome reflection,
emphasizing the object shape.

(0% %% 1% 91 6LE 7% @
%Ichrorm: EIM

r= Basic parameters |

offoce | Rovoess [T 3/ |

~Reflection
refect SN 1

Hilight glossiness [0.5 | 3| | L | Fresnel refiections I~ [L

Refl. glossness[1.0 | 2| | Fresnelior[i6 3| |
sbavs[F 3l Maxdepth[T 3
Use interpolation [~ Exit color ||

2% X %2 oE (e e
Reflectmap: /| Mep =6 o

= Falloff Parameters |-
Front : Side
oo s e 7l
[ oo s None [
Falloff Type: |Fresnel :]
Falloff Direction: IViewing Direction (Camera Z-Axis) |
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In the LAver MANAGER, select the layers 00 chrome and 00 faucet and
assign the material.

FIG 3.32 Chrome, Material Editor
I Auto ] Update I View.

Plaster
The ceiling is covered in very light, almost white plaster. The plaster texture
is created via a bump map.

«  Create a new VRAYMTL plaster.
+  DIFFUSE CHANNEL

A VRAYDIRT map is sufficient in the DIFFUSE CHANNEL. FOr UNOCCLUDED COLOR,
assign a gray value of 220. The other settings are the same as before: 10
¢m for Rabius, 1.0 for FaLLoFF and 32 Susbivs.

e % X% %@l .
Diffusemap: £ | Map =7 ~]  Rayoit |
VRayDirt Parameters |

FBUS ressrsssanssnnsssnsssssssasenssersssnsssassannees [ 10.00m 3

@- ”ﬁ% .g% FIG 3.33 Plaster, VRayDirt

Parameters.
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EaRRRNE 0.0 | =iEifo.0 ||=|2[0.0

_ =

off s s s e neveal| 1.0 =
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* Bump channel

Place the image plaster b.jpg from the textures subdirectory into the Bump
CHANNEL as the bitmap. Enter 50 cm each for WiptH and HeicHt. Make sure
that the Use Real-WorLD ScaLe checkbox is activated. To be able to see the
texture in the CAMERA VIEWPORT, turn on SHow STANDARD MAPs IN VIEWPORT in the
MaTeriAL EDITOR.
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FIG 3.34 Plaster, Bump Map,
Bitmap Parameters.

+ Assign the material to the layer 00 ceiling.

Wood

The shelf under the washbasin and the shelves on the wall have wooden
surfaces. We will use a very soft reflection to represent a moderately shiny
surface.

« In a free slot of the MateriAL EDITOR, create a new VRAYMtL and name it
wood.
*  DIFFUSE CHANNEL

Place a VRavDirT map into the Dirruse cHANNEL. Choose a Rabius of 50 cm, and
set FaLLOFF to 7.0 and Suepivs again to 32. Place a Bitmap in the uNoccLUDED
coLor channel. Select the image wood d.jpg from the textures subdirectory.
Set WiptH and HeiGHT to 20 cm.

FIG 3.35 Wood, VRayDirt
Parameters.
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e |8 X% @& |I§E|W% 523 FIG 3.36 Wood, VRayDirt, Bitmap
; : — Parameters.
Unocduded: /| Map #10 > smep |
|

iz Coordinates
@ Texture  Environ Mapping: [Explicit Map Charnel ¥
¥ show Map on Badk Map Channel: [T -

¥ Use Real-World Scale

Width: [0.0m | 2| [200em (2| T W U:o0 2
Height:[0.0cm 2] [20.0om (2] [ 7 Vafo.o 3
Swew Cw - -

Blur: [L0 4| Blroffset:[0.0 (3 Rotate

Tip: In the MateriaL Epimor, activate the option SHow STANDARD Maps IN
VIEWPORT.

« Reflection channel

Set the RerLecT swatch to a gray of 40. Reduce the value for RerLecTion
GLossiNess to 0.75. This very soft reflection makes it necessary to increase the
sample subdivisions, so set Suspbivs to 32. Now activate the FResNEL REFLECTIONS
checkbox.

e 8% (% |‘%1) | & |g‘,& | o) R ||‘ng'§% FIG 3.37 Wood, Reflection.
Base Material: /¥ [wood R L

e
Diffise [ | M| Roughmess[0.0 2| |
Refiect I |
Hidntdossiness[T0 4| |[L Fresnel refiections I [L.
Refl. glossiness [0.75 | 3| | Freselion[Te | 2
Subdivs[32 3 Maxdepth[S 2|
Use interpolation [~ Exit color [N

w

+ Shellac material

While still in the wood material, click on the VRAYMTL button next to the
material name. Choose a SHeLLAc material. In the resulting dialog box, select
Keep OLD MATERIAL As Sus-MATERIAL. In the Shellac material, increase SHELLAC
CoLor BLenp to 700.
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FIG 3.38 Wood, Shellac Material,
QOverview.

FIG 3.39 Wood, Shellac Material,
Standard Material Parameters.
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Now click on the SHeLLac MaTeriAL slot. Within this standard material, we need
the Bunn Basic ParameTers rollout. Change the DiFruse coLor to black to achieve a
highlight overlay. Create the highlight by setting the Specutar Level (that is, the
reflection intensity) in the Specuar HigHLIGHTS group to 45. Change the GLosSINESS
to 35 to make the reflection softer. You can leave the SorTen value at 0.7. Now
your wood has a soft white highlight.

«  UVW map

In the LAYErR MANAGER, select the layer 00 wood. Apply the UVW map modifier
to it. Use Box for MappinG and activate the Use Real-WorLD Map Size checkbox.

+ Assign material

In the Laver MaNAGER, select the layer 00 wood and assign the material. In
the Camera ViEwporT, notice that the wood grain runs across, not lengthwise.
Activate the UVW Marping modifier gizmo, just as you did with the object
wall bathtub. Rotate it by 90 degrees. Now the texture is aligned lengthwise,
as we wanted.
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ch_03_4_folgende.max

[. Thpe 2 kepword or phrsse m; QR H®- ] —aox  FIG 3.40 Layer 00 Wood, UVYW
L Mapping, Rotate Gizmo.

5 Objects Selected
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¥:[00 o
=

Exit Isolation Mode

x:[o0 ;
y:[0.0 i

z:[0.0

[ o o
Cickor dick-and-drag to selectobjecls | POV N,

—

x| FIG 3.41 Wood, Material Editor
P Auo  Updae ] View.

Mirror Glass

The material for the mirror is really simple. It is black and completely
reflecting.

« Create a new VRAYMTL mirrorglass.
*  DIFFUSE CHANNEL

Change the color to black.
+ Reflection channel

Here, change the color to white; the material is 100 percent reflective.
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FIG 3.42 Mirrorglass, Overview.

FIG 3.43 Lacquer Switch,
VRayOverrideMtl, Overview.
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o2 %X %2 (@& ([0 & 2
/Im’rrrorglus :I VRayMtl

ot M | Rovoess o7 2/ |

~Reflection
Refet[ ]|
Hilaht glossiness [0 2| |[L Fresnel reflections [~ [T
Refl. glossiness [T0 | 3| | Feselior[Te | 38| |
SwasF z| Maxdeph[s 3|
Use interpolation [ £xit color [ N

+  Select the layer 00 mirror and assign the material.

Lacquer, Switch

Only the little switch to the right of the mirror will have this material. But
the challenge lies in overcoming the impression that the switch is floating.
A little trick can help us here.

+  Create a new VRAYOVERRIDEMTL and name it lacquer switch.

In the VRAvOverriDEMTL, drag the material ceramic to the Base MateriaL channel.
To achieve a stronger shading around the switch, overwrite the natural color
bleeding during the calculation of indirect light with the Gl material. For a
light material, the color bleeding would also be very light. To achieve a
darker effect, create a new VRAYMrL in the Gl channel and change only the
Dirruse coLor to black. Now the material reflects dark photons.

EEARIP YA A il &
7l Ilacquer_switm x| VRayoverridemtl I

B Parameters |

Base material: ceramic (VRayMt) |
GI lacquer_switch_ai (VRayMt ) 12
Reflect mt: None |V
Refract mt: None |
Shadow mtl: e |~
[+ mental ray Connection li
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122 (8% (% (% 9% |C & |[T16G @ | N o i,
p— f]_lacquer_switmji ] et I VRayOverrideMt, Gl Material

Parameters.

ofce I | Rovowess o 2 |

~Reflection
Reflect
Hilght glossiness [0 2| |[L Fresnel reflections [~ [L
Refl. glossiness[1.0 | 2] | FresaelioR[16 | 2]
Subdivs[3— Maxdepth[s | 2|
Use interpolation [~ Exit color [

« Assign the material to the layer 00 switch.

Rubber

The rubber material will be needed only when we create the next material.
For the sake of completeness, we are listing it separately nonetheless.

« Create a new VRAaYMTL rubber.
. DIFFUSE CHANNEL

Change only the color of the DiFruse CHANNEL, to a gray with a setting of 30.
+  Shellac material

We use the SHELLAC material again to help us achieve a soft shine. Click on the
VRayMtL channel next to the material name. Choose a SHeLLAc material and Keep
OLD MATERIAL AS SUB-MATERIAL. Change the SHeLtac CoLor BLenp to 700. Go to the
SHeLLac material channel. Set black as diffuse color. In the SpecuLar HigHLIGHTS
group, increase the value for SpecuLar LeveL to 65 and GLossINEss to 30.

|\;® @5 |9€ | 3¢ |3 | & |‘@’é | ol E |Iﬁ% 943 (F)IG 3f45 Rubber, Shellac Material,
z Irubber | e | verview.

- Shellac Basic Parameters |

Base Material: rubber (VRayMtl) |

ShellacMaterial: rubber_shelac (Standard) |
Shellac Color Blend: [T50.0 4|

[+ mental ray Connection i
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FIG 3.46 Rubber, Shellac Material,
Standard Material Parameters.

FIG 3.47 Rubber, Material Editor
View.

FIG 3.48 Multimaterial Showerhead,

Multi/Sub Object Material, Overview.
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ShelacMat: /¥ [ rubber_shellac =] sended |
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W Auto  Update |
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Multimaterial, Showerhead

For texturing the showerhead, we will use a multimaterial. That way we can
assign different materials to an object by using multiple material IDs.

«  First we need a new material. Create a new MuLT/Sus-OsJecT material and
name it multi-material showerhead.
+  Multi/Sub-Object

Reduce the channels by clicking on the Ser Numser button. Enter 2 for the
number. Drag the chrome material to the first channel and the previously
created rubber material to the second channel. Enter the names accordingly.

2% (%X (1% 2@ Q& (e e
V. [ uitimaterial_showerhead =] Muli/Sub-Object

7 sethumber | add | Delete |

D] e | b |

l_l +_'_'—'
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FIG 3.49 Multimaterial Showerhead,
Material Editor View.

4 multimaterial_sho
¥ Auto  Update |

« Assign material

Assign the material to the objects shower head and shower faucet. The rubber
material is assigned to the handles, the chrome material to the rest.

Sl P33 s St

= Dipiay I Clioiios Selecting Objects.

Oad@oBpo>GEG| -
Find: | | Selection Set: v

Name |[Color |~}
O shelf_bottom —
(O tap =

() mixingfaucet_cold |
() mixingfaucet_hot =
o I|ghtswltch

shawer bracket

shower connector = -‘_I

*  Determine ID

Select the objects shower head and shower faucet in the scene. Isolate the
selection. Select the object shower head. In the Mobiry tab of the Commanp
PanEL, activate the selection option PoLycon for EpimasLe PoLy. Select all
objects. In the PoLycon: MaTeriAL-IDs rollout, enter the material ID 7 in the
Set ID box.

Use the rectangular selection tool to select only the polygons of the top
cylinder. Set the material ID for this selection to 2. Repeat this process
with the object shower faucet. Again, enter the material ID 2 for only the
polygons of the top cylinder.
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FIG 3.51 Shower Head, Assign
Material 1D 1 to all Polygons.
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Frosted Glass

The last material in our scene is a shimmering green frosted glass. We will
assign it to the hardly noticeable space within the wall recess. While fine-tuning,
we will place a plane light beneath the frosted glass to accentuate the picture.

+  Create a new VRaYM1L frosted glass.
. DIFFUSE CHANNEL

Change the RGB value to 795, 200, 195 (a light green).
+ Reflection channel

For the reflection intensity, set a gray of 185. To achieve an unsharp
reflection, reduce RerL. GLossINEss to 0.9 and increase Susbivs to 20. Check
the FresneL RerLecTions checkbox.

(2% IX1%|2 % B8 ([ifse
X [fostedgass— ¥]  wRaywd |

 Diffuse
biffuss[ ] | Roughness[oa 3| |
Hiight dlossiness [75 3| |[L Fresnel refiections 7 [L
Refl. gossiness[0.8 2| | meselioR[Ts 3|
‘Subdvs[20 3| Maxdepth[s | 2
Use interpolation [~ exit color [N

*  REFRACTION CHANNEL

Change the RerracT gray value to 780. Reduce GLossiness to 0.4 and set Suspivs to
20. Set the Foc coLor to RGB 170, 195, 180 to add color to the frosted glass.
Reduce Foc muLTipLER to 0.07. Check the Arrect sHabows checkbox.

(%R SS I8 [6s S
it dossness [T 2| [T Fresnelrefictions 7 U
Refl. gossiness[0.5 2| | FresnelioR [Tz (5[
Shavs[D 3l Maxdepth[5— 3|
Use interpolation [ it color [

Py ST

Refact[ ] | IR[iE 2|
Gossiness[T7 4| |  Mexdepth[5 2
mrﬁi E Exit: cnlar-- I
Affectshadows 7| Fogmultpier [0.01_ 3|

Affect chennels [Coior aph v]  Foabias[0.0 =]
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FIG 3.53 Frosted Glass, Reflection.

FIG 3.54 Frosted Glass, Refraction.
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FIG 3.55 frosted Glass, Material
Editor View.
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« Assign the material to the layer 00 frostedglass.

4] frosted glass
¥ Auto  Update

All objects are now textured. If you have enough time, try rendering the
scene at a higher resolution with better render settings. In the IrrADIANCE
Map, leave the PreseT at Low. With a higher resolution, adapt the LigHT CAcHE
value for Suspivs. You should enter a setting that corresponds to your
resolution, for example, 1500 for a resolution of 7500 x 1500 pixels. You
can achieve finer details by increasing the Min. RATE and Max. rRATE values
in the ADAPTIVE SUBDIVISION IMAGE SAMPLER. The values should always be three
to four numbers apart to avoid unnecessary subdividing of image areas
that do not require fine subdivision during sampling, which would
increase the rendering time without increasing quality. Try entering

the values 7 and 5.

Fine-Tuning

You will notice that the scene is still rather dark. We need to increase the
intensity of the plane lights. To add an extra accent, we'll place another
light under the frosted glass, angled upwards. This will illuminate the recess
in the wall.

- ceiling light and side light

Increase the light intensity by increasing the MuLtirLier for the ceiling light to
10 and the side light to 5.

« light recess

In the Top ViewporT, create a new VRavLicHT. Name it light recess. Set Type
to PLaNE. For Sizg, enter 7.0 cm for Hacr-LenatH and 775 cm for HALF-wiDTH.
Set the light CoLor to RGB 750, 200, 170. The light intensity is again
determined by the MuLTipLiEr setting; choose 3.0. Position the light in
the x-/y-direction so that it is centered in relation to the object
frostedglass recess. Move it in the z-direction so that it is underneath
that object.
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FIG 3.56 Light Recess, Positioning.

{?lmh%l @l@l ’I FIG 3.57 Light Recess, Parameters.

lfmstedglass_recess r

IModiﬁer List ﬂ"

[TwRayight
# [« & | @

~General ———————————
¥ on  Exdude |
Type: |P!ane :'.-I

' Intensity-
Units: [Default (image) ¥ '

[ Size

falfdength: [7.0em | 3|
Half-width: [175.0cm | 2
Wisize]10.0om ||

L
| ¥ Cast shadows

Final Render Settings

V-Ray

Open the Renoer Setup dialog box and go to the V-Ray tab. The following
bullet points each relate to the relevant rollout.

« V-Ray: Image sampler (antialiasing)
Set Type to Apaptive DMC and choose BLACKMAN as ANTIALIASING FILTER.
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l#¥]Render Setup: ¥-Ray Ady 1.50.5P3a

|

FIG 3.58 Render Setup, V Ray:: Image Sampler (Antialiasing).

+ V-Ray: Adaptive DMC image sampler

Set MIN. suDIvs to 4 and MmAx. susDivs to 10.

¥ Render Setup: ¥-Ray Adv 1.50.5P3a

FIG 3.59 Render Setup, V Ray:: Adaptive DMC Image Sampler.

» V-Ray: Color mapping

Activate the option Cramp outeuT. Image areas that are too dark or too light
and cannot be represented are clamped—or cut off, so to speak—at the
values that can just about still be represented. A calculated gray with a
lightness of over 255 will therefore be represented as white, with a
lightness of 255.
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FIG 3.60 Render Setup, V Ray:
Color Mapping.

Indirect lllumination
Go to the INDIRECT ILLUMINATION tab.
« V-Ray: Indirect lllumination (Gl)

For PrimARY Bounces, choose IrraDIANCE MAP, and for SEconDARY Bounces choose
LiGHT cacHE as before.

+ V-Ray: Irradiance map

Set CURRENT PRESET t0 MEeDIuM. For BAsiC PARAMETERS, increase the HSpH. Suspivs to
60 and INTERP. samPLES to 30.

FIG 3.61 Render Setup, V Ray:
Irradiance Map.
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FIG 3.62 Render Setup, V Ray:
Light Cache.
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+ V-Ray: Light cache

Change the Susbivs value to 2500 and the SampLe size to 0.01. Activate the
option USE LIGHT CACHE FOR GLOSSY RAYS.

A Render Setup: ¥-Ray Adyv 1.50.5P3a

Now render the picture with a resolution of 2500 x 2500 pixels.
Your computer will be busy for a while, so you can lean back, relax,
and proudly contemplate the completion of your second workshop.



Bedroom at Night

In this chapter, we are going to create a bedroom—perhaps in a luxury
penthouse above the city rooftops. The foreground of the picture will be
dominated by the bedroom itself, with a Japanese screen and a generously
sized bed. The bedroom has dark wood parquet flooring. A wall of glass
blocks separates the bedroom from the bathroom. With its minimalist
interior and stylish small tiles, it completes the elegant overall atmosphere.
The window spans the whole length of the room and offers a great view of
the city skyline.

Preparing the Scene

For this scene, we are again working with a combination of the AutoCAD
model and loading furniture constructed in 3ds Max. The absolute highlight
of the scene is undoubtedly the wall of glass blocks that separates the
bedroom and the bathroom. The complicated geometry and the material
glass mean a longer render time. This time we will use IES profiles for our
light sources.

Architectural Rendering with 3ds Max and V-Ray. DOI: 10.1016/B978-0-240-81477-3.00008-9
Copyright © 2010 by Elsevier Inc. All rights reserved.
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FIG 4.1 Bedroom.

FIG 4.2 File Link Manager.

118

Open File

Open the file ch 04 01.max from the book CD (chapters\ch 04). The file has
no contents yet, as we've entered only basic settings for the V-Ray render
settings.

Link AutoCAD Files

Link the AutoCAD file via the 3DS/Rererences/FiLe Link MANAGER. In the dialog
box, go to the AttacH tab and select the file ch 04 071.dwg from the dwg
subdirectory. For Preset, choose the ACAD profile created in Chapter 2.
The AutoCAD file is linked and new layers are created corresponding to
the AutoCAD layers. Have a closer look at these.

fAFile Link Manager =10] x|

=
=

Incoming file units: I ;I

selectLayers toindude... |

Attach this file |
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Welcome to M
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Load Furniture

Load the furniture via 3DS/ImporT/MerGE. Select the file ch 04 mg.max from
the merge subdirectory. In the Merce FiLe dialog box, select all objects and
confirm the selection. The scene is now filled with furniture. Let’s have a

closer look at these items as well.

[fMerge - ch_04_mg.max _"ﬂﬁ
[ ™ Find Case Sensitive
ceiling_light16 sl -
ceiling_light17 & Alphabetical
ceiling_light18 f" By T
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chrome_strip £ By Color:
chrome_strip01
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doorknob01 RESEOEES
mirror_frame ¥ Geometry All
mirror_glass F i —I
[screen] ¥ Shapes  None I
sink (e -
sink01 IV Lights Invert |
= v oo
tap01
teppich Ftlelpers
towel : o
towel_holder F Space Warps
tm\ef _holder01 me
£AIT None | Invert | Infiuences |
IV Display subtree [/ Display Influences :

Bedroom at Night

FIG 4.3 Scene after Linking.

FIG 4.4 Merge Dialog Box,
ch 04 mg.max.
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FIG 4.5 Perspective Viewport, Scene
after Importing Furniture.

Assign Test Material

The imported objects have already been assigned the test material that you
have already encountered in previous chapters. Use the eyedropper to drag
this material to an empty slot in the MateriaL Ebitor. Select all layers in the
Laver ManaGer and assign the test material. Assign the attribute invisible to
the layers 01 window glass and 01 wall glassblocks glass, also in the

LAYER MANAGER.
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Open the Renper Setup dialog box. In the V-Ray tab, go to the V-Rav:
EnviroNmeNT rollout. Activate the checkbox for GI ENVIRONMENT (SKYLIGHT) OVERRIDE
and choose a blue color in the swatch, such as RGB 0, 5, 10. Make sure that
the V-Ray:: GLosAL switcHEs rollout has its DerauLT LigHTs set to OFr witH Gl.
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Camera Setup

Create a new camera (TArGeT CAMERA) in the Top Viewport. Move the camera to
the bottom-left corner of the bedroom and the target just below the
separating wall, to about the center of the bathtub. For an effective
perspective, set the camera to a height of about 60 cm and the target to
about 770 cm. Set a small lens of about 20 mm, so that you can display the
room in its entirety.

Bedroom at Night

FIG 4.7 Render Setup, V Ray:
Environment.

FIG 4.8 Render Setup, V Ray:
Global Switches.

121



Architectural Rendering with 3ds Max and V-Ray

FIG 4.9 Camera Setup, Positioning.

FIG 4.10 Move Transform Type In
Dialog Box, Roll Camera.
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We decided to roll the camera slightly to make this scene a little more
dynamic. Select the camera and open the dialog box Move TraNSFORM TYPE-IN
by pressing F12. Enter —16 for RoLL. In the Renper Setup dialog box, choose
an attractive aspect ratio of 2:7 with a resolution of 7000 x 500 pixels.
Compare your camera position with Figure 4.9. Render the scene in the
Camera VIEwPORT to get a first impression. At the moment, the scene is still
submerged in very dark blue.

=loix|
Absolute:World
X:[ai5.0780m 2| x]W 0

0 el | Cer—
Zesroam 2 || Z[ooem =l

Look At:
Fd,ﬁamﬁ—g Rol:[BET 3

Basic lllumination of Scene

Before assigning materials to the scene, we will set up the desired light
sources. That way we can assess and test the light distribution at a low
render time. We will use a VRAYIES light, a light source with a photometric
profile. Practically all major lighting manufacturers now offer such IES
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profiles. They contain data about the light intensity, emission characteristics,
and color temperature of light.

Ceiling Lights, Bathroom

In the Top Viewporr, create a new VRAYIES light (Commanp PANEL/CREATE/LIGHTS/
V-RAY/VRAYIES). Position it in one of the ceiling lights in the bathroom. Note
that the light is directional—it has a target. The target should be situated
directly underneath the light. In the Lert Viewport, move the light to under
the ceiling light and the target to the floor. Name the light source

light bathroom and go to the light characteristics (Command PANEL/MODIFY).

FIG 4.11 Setting Up Ceiling Lights
in Bathroom, Overview.

r' Type & keyword or phrase ﬂa'%g ﬂr@*] —-ox

Velcome to

Click on the None button and select the file bathroom.ies from the ies
subdirectory.

21x|| FI6 4.12 Open Dialog Box,

Lok [ Hor ~m

Flepame:  [bathroom.ies

Flesof type: [1Es profies (*.ies) El
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The parameter SHabow Bias lets you specify how far the shadow is removed
from an object. Enter a setting of 0.07 cm, which is very low. Improve the
shadow calculation interpolation by increasing the sHape suspivs setting to 32.
Then change the coLor mMobe to TemPeRATURE. The CoLor TeMPERATURE should be
set to 6500.00 (Kelvin), which corresponds to a cool white. Leave the light
intensity, determined by the rower parameter, at 1575.00.

Ceiling Lights, Bedroom

For the bedroom, create VRAVIES light sources underneath the ceiling lights.
Name them light bedroom. Proceed in the same way as for the bathroom, but
this time move the target of the light to the right in the Top Viewrorr, to about
the level of the bed'’s headboard. Use the file bedroom.ies. For coLor MoDE, set
TempeRATURE again. Change the coLOR TEMPERATURE to a warmer tone: 4500.00. The
power should be set to 6600. That should be sufficient as light setup for now; we
may have to fine-tune the settings after assigning the materials.

Now you can render the scene with the preset V-Ray settings. For the light
calculation, we set IrraDIANCE MAP and LIGHT cacHE to low values.

-— D@ E (h,&-_{).f’@‘vl ch_04_02.max |i Tvpe a keyword or phrase B%'ng ﬁ ®-| = m
Edt Tools Group Views Create Modffiers Animation GraphEditors Rendering  Lighting Analysis CAT Customize  Help

e S0 D 5O L 3 L) a1

' ane # | @] & e =2
[ight_bedroom (]
[Mocifier List =
e

w([les =

ni
S | o ] R

enabled s aoimarioy]

e @ el AT

use light shape.......ccvernn
shape subdivs...... [32
color temperature.. [3500.C

= = POWET . .oiieinens 600.
SRR : d Exdlude...

E !mlJJIII|$Illl$llll$ll|l$lIilélllrli.[l[lé,l|||4]|||Iu|n
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FIG 4.13 Setting Up Ceiling Lights in Bedroom, Overview.
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Texture the Scene

Now it's time to create the materials for the scene again and then assign
them to the objects. For this scene, this process will be more involved,
as there are more textures being used than in the previous scenes.

Plaster, White

This is the standard material for ceiling and wall surfaces, which are meant
to be less noticeable. We will use a VRAYDIRT map and a discreet plaster
texture in the Bump CHANNEL.

«  Create a new VRAYMTL plaster white.
DIFFUSE CHANNEL

Place a VRAYDIrT map with a large rapbius of 50 cm into the DiFruse
CHANNEL. Set FALLOFF to 1.5. Increase suspivs to 32 to improve resolution

of shadows. Choose a gray of 205 for unoccLubep coLor and 5 for occLubep
COLOR.

%% X %2 @ &3
Diffuse map: & | Map #155 ~]  Rayirt |

i= VRayDirt Parameters |

St Do =1 0.0 :

bias. ceieinnenene X2 0.0 1 2|¥2 J0.0 | 5[ZJ0.0 |

o o 2§ HA e A e A SO A e A e 00

|

i M e LT TN

*  BumP CHANNEL

Place a Birmap into the Bump cHANNEL. Select the picture plaster b.jpg from the
textures subdirectory. Switch Use REAL-WoRLD ScaLE on and enter 50 cm for
HeigHT and WipTH of the Bitmap. Reduce the Bump Map INTENsiTY to 15, which is
enough to represent a hint of plaster texture.

Bedroom at Night

FIG 4.14 Plaster White, VRayDirt

Parameters.

125



Architectural Rendering with 3ds Max and V-Ray

FIG 4.15 Bump Channel, Bitmap
Parameters.

«  UVW map

In the LAver MaNAGER, select the following layers and assign the UVW wmap
modifier:

+ 01 ceiling

+ 01 ceiling bathroom

« 01 wall glassblocks joint
+ 01 wall interior

Set the mapping to Box and activate the Rea.-WorLD Map Size checkbox.

FIG 4.16 UVW Mapping ; -

Parameters. : :
[175 Objects Selected ™

Modifier List |
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+ Assign the material to the layers listed previously.

Parquet, Bedroom

The bedroom floor is made from dark wood parquet flooring in small
sections. The material reflects, depending on the wood texture.

«  Create a VRaYM1L called parquet bedroom in a new slot of the MATERIAL
Epitor.
*  DIFFUSE CHANNEL

In the DiFruse cHANNEL, create a VRAYDIRT map with a rabius of 50 cm, FALLOFF set
to 1.5, and susDivs set to 76. In the unoccLubep coLor channel, select the image
floor parquet d.jpg as the Brrmap. Set WiptH to 450 cm and HeiGHT to 200 cm.

Tip: Activate the SHow STANDARD MAPs IN VIEWPORT option so that you
can assess the assigned material in the Viewporr later.

Bedroom at Night

FIG 4.17 Parquet Bedroom,
VRayDirt Parameters.

FIG 4.18 Parquet Bedroom,
VRayDirt, Bitmap Parameters.
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* REFLECTION CHANNEL

Right-click on the unoccLupep coLor channel and use the command copy to copy
the Bivap to the clipboard. By right-clicking on the RerLEcTioN cHANNEL and using
the command Paste (Copy), you insert a copy of the map. Any changes made
here do not affect the original map. Replace the picture of the Reflection
Birmap with the image floor parquet s.jpg. You do not need to change the
dimensions, because the image area has exactly the same size. Reduce the
BLur to 0.7 to sharpen the image. The reflective sections of the material are
then separated more precisely from the areas that reflect little or not at all.

& [T % @
Refiect map: i']_Man=ts9 _l Bitmap |

@ Texture ¢ Environ Mapping: lEpridt Map Channel x|

FIG 4.19 Parquet Bedroom, P % (8 [ % |%) | @
Reflection Channel, Bitmap Parameters.

|¥ | Show Map on Back Map Channel: [1 =
¥ Use Real-World Scale
Offset Size Mirror Tile

Width: [0.0am 12| [450.0am 2| [T uloo =
Height: [0.0m |3 [200.0m 3| T ~ w00 3

Fw Cw Cw wi:foo 3
Blur: [0.1 3] Blroffset: o0 3] Rotate
N Noise fi
= Bitmap Parameters I
Bitmap: \ltextures\fioor_parquet_s.jpg ]

As the reflection is still rather strong, you can darken the light areas of the
picture in order to reduce the reflection. Go to the Ourteur rollout of the
Birmap. Activate the EnasLe CoLor Map checkbox. In the curve editor, drag the
white point on the right down to 0.75.

e a0 talr e R 5% (G % 1% £ 6 o[ % e
' Reflectmap: /| Map %159 X smeo |
[T o MEp s
¢ RGE @ Mono I” Copy CurvePoints
EAAR

»

1

|~

= |0 ’L -k
Iﬁ;l R IRTRATE

g

(1.0 fo.is_ TIPS Pel 351 Ja G £y
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*  BumP CHANNEL

Insert a copy of the Birmap from the VRAYDIRT map in the Bump cHANNEL as
well. Replace the image here with the file floor parquet b.jpg. We want the
parquet to have a very slight, soft relief, so increase BLur to 1.5. Reduce the

bump map intensity to 70.

@lm%% FIG 4.21 Bump Channel, Bitmap

Parameters.

2% 8% X |52 &
Bearimn [ map 2161 ~|  eitmep I
@ Texture " Environ  Mapping: [Explcit Map Channel ¥

¥ | Show Map on Back ‘Map Channel: |1__:j
¥ Use Real-World Scale _
Wt oo 2] oo s T Lo

Height:[0.0mm 12| [200.0am's| [~ F oo 3
O w:[00 3

Blur: [L5 3| Buroffset:[0.0 3| Rotate

N Noise Ii.
‘- Bitmap Parameters |
Bitmap: \\textures\fioor_parquet_b.jpg |

«  UVW map, assign material

Select the layer 01 floor interior and assign the UVW Mar modifier and then
the material.

i parquet_bedroomuE Y| FIG 4T22 PérqueF Bedroom,
Material Editor View.

IV Auto  Update

Color Stripes
We want the wall behind the bed to look cheerful and refreshing, so we
will cover it with a colorful striped wallpaper.
+  Create a new VRavMrL called colorstripes.
* DIFFUSE CHANNEL
129



Architectural Rendering with 3ds Max and V-Ray

FIG 4.23 Colorstripes, VRayDirt
Parameters.

FIG 4.24 (olorstripes, VRayDirt,
Bitmap Parameters.
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In the DiFFuse CHANNEL, create a VRAYDIRT map again. Use the same parameters
as for the previously created materials. Select the image colorstripes d.jpg in
the textures subdirectory for the Bitmap, which you can assign to the
UNoccLUDED coLor channel. In the Bitmap, activate Use Real-WorLb ScaLe with the
dimensions 500 cm for WiotH and 250 ¢cm for HeigHt. Make the map visible in
the ViewporT by activating the option SHow STANDARD MAPS IN VIEWPORT.

« UVW map, assign material

In the LAver MaNAGER, select the layer 07 wall interior bed and again assign
the UVW Map modifier. The MappinG group should have Box selected and the
ReaL-WorLo Map Size checkbox should be activated. Now assign the material
to the layers.
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FIG 4.25 Colorstripes, Material
Editor View.

x|
[V Auto  Update

Tiles, Small

We chose elegant, small format tiles for the bathroom walls and floor. The
dark shade of brown varies slightly, creating an interesting but unobtrusive
pattern. We use a TiLes map that allows us to create joint structures of

any size.

* Name the new VRayMrtL tiles small.
*  DIFFUSE CHANNEL

|u® % 199 ‘ % |%‘; lf"% I% l @.ll@ﬁ‘”ﬁ% (; FIG 4.26 Tiles Small, Overview.
V%l |ti|es_small x| vRaymd
|

- Basic parameters

e[ n| Rowmess5T 2 |

~Reflection
refct [N |

Hiight glossiness [T0 2| M| Li| Fresnel reflections ™ [L

Reflglossiness[1.0 | 2| FesodlioR[1s 2|
sbdvs[F 3| Mexdepth[T 2
Use interpolation £xit color [N

Create a TiLes map in the Dirruse cHANNEL. We are working with real-world
sizes again to assess the texture more accurately, so activate Use REAL-WORLD
scALE. Set the texture WiptH and HeigHT to 700 cm. When we create the joint
structure, the parameters always relate to this dimension of one square
meter. Reduce the BLur to 0.7. This makes the texture sharper and is
especially important with small joints, so that you can still see them. Set the
StanparD ConTroLs rollout to Stack Bonp; the tiles are simply stacked in rows
without offset.
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FIG 4.27 Diffuse Channel, Tiles,
Coordinates.

FIG 4.28 Diffuse Channel, Tiles
Parameters.
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%X (%52 @ o6 [ife 2
Diffusemap: ¥ [Map 164 I

|¥ | Show Map on Back Map Channel: [ 1 Ej
 Offset Sze  MrmorTie  Angle
Width: [0.0cm | 2| [100.0m 3f [T ¥ wifoo 2|
Height: [0.0m 2| [100.0am'3s] [T ¥ w:Jo0 3|
GwCw Cw - -
Blur: [0.1 2| Buroffset:[0.0 2| Rotate |
i Noise fi
~Pattern Setup
PresetType : | Stack Bond | I

Go to the Apvancep ControLs rollout and to the Ties Setup group. Here you
determine what the tiles will look like. Set the Texture swatch to a dark
shade of brown with RGB 3, 2, 1. Horiz. Count and Vert. CounT specify how
many tiles are in the viewed section. Enter a setting of 30. At our texture
dimension of one square meter, this means a tile edge length of about 3.3
cm. Increase the CoLor VARIANCE to achieve color variation. For our example,
enter 0.2. Adapt the joints with the Grout Setup parameters. Enter a gray of
90 in the swatch. Set HorizontAL GAP and VEerTicaL Gap to 0.07. This value
determines the tile joint width.

2% X (%2 & o&(fe e
Diffuse map: flMap:isq = Tiles

- Advanced Controls P

Show Texture Swatches ¥
Tiles Setup

o e |®

Vert. Count: [30.0 2| FadeVariance:[0.0 3|

—Grout Setup
T I

HorizontalGap : [07— 2| [ %Holes o 3
VertcalGap: 057 2| | 2 Rowh:[oo 2

M REFLECTION CHANNEL

Copy the Tites map to the RerLecTion cHANNEL. We want only the tiles to
reflect, of course (not the joints between them), so you need to change the
color settings. In the TiLes map, set the TiLes RGB to a gray of 5 for a slight
reflection. Set the CoLor VariaNCE to 0.0 once again. The reflection is the
same on all tiles. Set the Grout swatch to black.



Bedroom at Night

FIG 4.29 Reflection Channel,
Tiles Parameters.

Tip:

Increase the BLur to 1.0.
A transition that is too
hard can result in
undesirable reflection
effects.

Back in the Reflection settings, remove the link between HiLiGHT GLOSSINESS
and RerL. GLossiNEss and increase Susbivs to 76. Paste a copy of the modified
TiLes map into the HiugHT GLossiness channel. In the Ties map, change the
TiLes gray to 795 to add a soft highlight to the material.

FIG 4.30 Highlight Glossiness
Channel, Tiles Parameters.
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*  BumP CHANNEL

Paste the copy of the TiLess map from the ReFLECTION CHANNEL into the Bump

map as well. Here, set the TiLes swatch to white. The tiles are high in relief
and the joints are low, so black in the map. An intensity of 70 is sufficient
for the Bump CHANNEL.

FIG 4.31 Bump Channel, Tiles
Parameters.

FIG 4.32 Tiles Small, Channels
QOverview.

« UVW map, assign material

Select the layers 01 wall interior bathroom and 01 floor bathroom. Apply
the UVW Map modifier as before and assign the material.
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|| F16433 Tiles mall, Materi
Auto Update | ' Editor View.

Wood, Window Frame

The window frames are dark brown wood. It reflects slightly and the SHeLLAC
material provides a soft highlight for the rounded edges.

« Create a new VRAYMTL wood windowframes.
*  DIFFUSE CHANNEL

Place a VRaYDRT map into the DiFruse cHANNEL. Enter settings of 20 cm for
RrADIUS, 1.0 for FaLLOFF and 16 for susbivs. Choose a Bitmap in the unoccLUDED
coLor channel and open the file wood window d.jpg. Set LenatH and WipTH
of the texture to 50 cm. We want to see a nicer section of the image
texture on the window frame. Set the Orrser WipTH to 25 cm. The Use
ReaL-WorLD ScaLe checkbox must be activated.

; ey FIG 4.34 Wood Windowf
2% %IX(% 2% & (0% 3 4 ood Hindoutieme
VRayDirt Parameters.
Diffuse map: /lMap:u?ﬂ ~>|  vRayDirt

BStIDUBON. .vvvovcessrnssrsssesmansassasenssnsnsaens [0 3
faloFFlTﬁ_' =
BAS ey woXi 00 alvi oo 2z o0 ;lj
Afect Al e e e -
IGNOre for @ivveeeeeiiveriennnneiiens Sestesniis dainess e s tadsaasee i adh v
consider same obJect OnlY.----«xiisssvsmescaniorvssussmasrsnnnessaas | |
IVErE NOMMAL 1evessissssvnnsnss s v s rssnsas s v e nnsas s s s s rnnnaans u
wWOrk with tTanSparency.....ooeeeeesssssssrenssersssssssnnsensssssnee -
W radivs. .o.uoveaienss [100.0 2| None |
[V ocduded color..... [100.0 2| |
J¥  unocduded color.. [100.0| 2] E#ﬂlgwood dipg) |
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FIG 4.35 Wood Windowframe,
VRayDirt, Bitmap Parameters.

FIG 4.36 Wood Windowframe,
Reflection.
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2% (%(X (%2 & e@(ifTe e
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Blur: [LO 3| Blroffset: [0.0 2| Rotate
[+ Noise i
- Bitmap Parameters f
Bitmap: \\textures\wood_d.ing |

* REFLECTION CHANNEL

Set the reflection intensity to 30. The material should have a soft reflection,
so set RerL. GLossINEss to 0.9 and suspivs to 32 to avoid graininess. Remove
the link between HIGHLIGHT GLOSSINESS and REFLECTION GLOSSINESS; we will create a
highlight by overlaying a SHeLLAc material.

s (%IX (%2 e 0|EITee
Base Material: ¥ Iwood‘wjndow_frame x| vRaymd I

= Basic parameters |

offse | Rowgmes[5— 3/ |

~Reflection
Refect [N |

Hiight glossiness [0 2| | L | Fresnel reflections [~ [L

Refl. giossiness [0.5 || 2| | FresnelIOR[T6 | %] |
sibdvs[Z2 3| Mexdept[s 3
Use interpolation [~ Exit color [ N

*  Shellac material

Create a SHeLLAC material with the usual material as the Base MaTeriAL. Set
SHeLLac CoLor BLenp to 700. Change the diffuse color to black. In the Bunn
Basic ParamETERs rollout, paste a copy of the Birmap from the DIFFUSE CHANNEL.
You must first modify it slightly. Increase the RGB LeveL in the Output rollout
to 20. With this lightness multiplier, the image becomes lighter and the
reflection therefore stronger. Back in the SHeLLac material, adapt the
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parameters in the SpecuLAR HIGHLIGHTS group. Set the SpecuLAr LeveL (the
intensity) to 80. Enter 35 for GLossiNess and 0.5 for SoFTeN.

FIG 4.37 Shellac Material, Overview.

FIG 4.38 Shellac Material, Specular
Channel, Bitmap Output Parameters.

FIG 4.39 Shellac Material
Parameters.
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FIG 4.40 Wood Windowframe,

Material Editor View.

FIG 4.41 Wood Light, VRayDirt
Parameters.
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+ UVW map, assign material

Before assigning the material to the layer 071 window frame, apply the UVW
Mapr modifier to this layer.

4] wood_windowframe
¥ Auto | Update [

x|

Wood, Light

Apart from the frame of the room divider in the foreground, the bed frame
and bedside tables are going to be made from wood with a white finish.

We can simply copy the material we just created; then we just need to
make a change in the DIFFUSE CHANNEL.

»  Copy the material wood windowframe to an empty slot in the MaTerIAL
Epiror and rename it wood light.
+  DIFFUSE CHANNEL

In the DiFruse cHANNEL, change the VRAYDIRT map. Delete the Birmap from the
UNoccLupep coLor channel by right-clicking on it and choosing Ciear. Enter a
gray value of 230 in the unoccLuDED coLor swatch.

2% (%IX (%S &L IE|iTé e

Diffusemap: ¢ | Map #170 x|  waypirt
distribution........... =
faloff. o
subdivs v [16 -
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L= AL E s e S S e b A b At b e | T
work with transparency. ; ] |
% radius.....ooennenns [100.0 2| None |
I¥ ocduded color..... [100.0 5| ‘None
I¥ unocduded color.. [100.0 2| None
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+  UVW Map, assign material

Select the layer 071 wood light and apply the UVYW Map modifier. Then
assign the new material to the layer.

FIG 4.42 Wood Light, Material
Editor View.

X
vV Auto Lipdabe|_ |

Paper, Screen

The screen is covered with translucent paper. It is not transparent, but does
let light shine through, and has a rough texture.

+  Create a new VRAYMTL called paper screen.

»  DiFFUSE CHANNEL

As the Bitmap in the Dirruse cHANNEL, select the file paper d.jpg from the
textures subdirectory. Set WiptH to 30 cm and HeigHT to 20 cm. Activate the
Use ReaL-WoORLD ScaLE, as usual.

N A e |m%% FIG 4.43 Eaper Screerl], Diffuse
2 Channel, Bitmap Coordinates.

Diffuse map: /l”aﬂ""ﬁg x| sitmap |
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- Bitmap Parameters |
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FIG 4.44 (rop Image, Paper D.jpg.

FIG 4.45 Paper Screen, Diffuse
Channel, Bitmap Parameters.
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In this case, you need to crop the image slightly to avoid texture tiling. In
the Bitmap PArRAMETERs rollout within the CroppiNG/PLACEMENT group, click on

the View Imace button. Crop the image by about 0.75 on each side.
Compare with Figure 4.44. Close the dialog box and check ArpLy.

fSpecify Cropping/Placement, Display Gamma: 2.2, RGE Color 8 Bits/Channel (1:2) 8
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* REFRACTION CHANNEL

Set a gray of 50 and enter 1.0 for IOR. The light is not refracted, unlike
with glass.

% XS5 % HJIEEIF_QB
f ‘paper_sa’een _i |
Refiect [N |
HﬂlghtglosslnesslT _:J_”T Fremdreﬂedlmsrir
Refl dossiness [T 3| | FreselioR[TE 3| |
Subdvs[a— 2 Maxdepth[s— | 2|
Use interpolation [ Bt color [N
e
aem- [ e
Gossness[T0 4| | Maxdepth[S 3
seavl 3 el BT
Use interpolation [~ Fog color | _
Affectshadows [~ Fog muitiler [T0 2|

AMMICOIN only v-I Fogbias[0.0 2]

*  BumP CHANNEL

Copy the Birmap from the DiFruse cHANNEL into the Bump cHANNEL and reduce
the intensity to 5. A slight relief structure is enough.

+  UVW Map, assign material

In the LAYER MANAGER, select the layer 07 screen paper. First apply the UVW
Map modifier and then assign the material.

Fabric

The duvet (comforter), mattress, and towel in the bathroom will be
assigned a very light gray fabric as the material. It has a soft sheen, which
we will achieve with a SHeLLAC material.

+  Name the new VRayMrL fabric.
*  DIFFUSE CHANNEL

In the DiFruse cHANNEL, set a light gray of 175.
+ Shellac material

On top of the fabric material, create a SHeLLac material with a SHetLac CoLor
BLenp of 700. Set the Diffuse swatch for the SHeLLac material to black.
Change the SpecuLAr LeveL to 65 and GLOSSINESs to 5.

Bedroom at Night

FIG 4.46 Paper Screen, Refraction.
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FIG 4.47 Fabric, Shellac Material,
QOverview.

FIG 4.48 Fabric, Shellac Material
Parameters.

+ Assign the material to the layer 07 fabric. A UVW Map is not required.

FIG 4.49 Fabric, Material Editor
View.
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Fabric, Bathmat

The bathmat will have a simple VRAYMTL with a VRAYDIRT map to create a
clear contact shadow. A texture on the bathmat would not be noticed, due
to the small size in the picture. A copy of the test material that has the
same qualities is enough.

Create a copy of the test material and rename it fabric bathmat. Assign the
material to the layer 07 bathmat.

B R X S e elaE ”m‘% @ FIG 4.50 Fabric Bathmat, VRayDirt

¢ - Parameters.
Diffisemap: £ |Map #154 =] wRayort |
- VRayDirt Parameters 1
s s et 10,00m || %]
distribution. ... axe]O.
Pl Gl e e s A e asiaens [1.0

16
X 00 afv:fo.0 |2z [00

m i 3 2 A

Ceramic

The ceramic material we use has a white surface. We want the reflection on
the material to be view-dependent and to increase in bend.

« Create a new VRAYMTL and name it ceramic.
*  DIFFUSE CHANNEL
Enter a gray of 230.

2% %% %2 &l @..”E |Iﬁ‘% @ FIG 4.51 Ceramic, Overview.

Refiect [N v
Hiight glossess [T0 2| || Fresnel reflections [T
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Use interpolation [~ Exit color [
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FIG 4.52 Reflection Channel, Falloff.

FIG 4.53 Falloff, Mix Curve,
Adapted Curve.

FIG 4.54 Ceramic, Material Editor
View.
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8 cerome

. REFLECTION CHANNEL

Create a FaLLorF map in the RerLEcTION cHANNEL. You need to adjust the curve
in the Mix Curve rollout: right-click on the left point and choose Bezier-CoRrner.
Now drag the control point to the bottom-right corner. Now hardly any
reflection is visible when the object is viewed from the front, but the
reflection increases towards the edges of the sphere in the MateriAL EpiTor.

Compare your settings with Figure 4.53.

e %X (%2 e olEme e

Reflectmap: ¥ [Mep #1580 = Faloff |
- Falloff Parameters [-
Lt Hore 7 o)
[ roesal None vl

Faloff Type: [Perpendicular / Parallel z|
‘Falloff Direction: Viewing Direction (Camera Z-Axis) ;l

(22 (%IX[%|82 @B

Refiectmap: /° |Map =130 x| Faloff
[+ Falloff Parameters f
- Mix Curve. i
’i’ " | R | "‘\n‘ I
1
i _ .

Assign the material to the layer 07 ceramic.

{" Auts [ Update |




Chrome

The faucet in the bathroom, the bathtub feet, and the handles on the
bedside tables are meant to be chrome. We overlay the previously
encountered chrome material with a SHeLLAC material to create a white
sheen along the edges.

« Create a new VRaYM1L chrome.
. DIFFUSE CHANNEL

Change the color swatch to black.

e %X (%< @lc&(ie e
Base Wateril; /[ rome =] e |

= Basic parameters |

ot [ | Roushress o5 2 |

—Reflection
refiect [ ™|
Hilght glossiness [1.0° | 3| |[L] Fresnel reflections ™ [L
Refl. glossiness [1.0 | 2] | Fresnellor |16 | 2] 1|
O e P
Use interpolation [~ Exit color [

* REFLECTION CHANNEL

Create a FALLOFF map in the RefFLECTION CHANNEL again. This time, drag the left
point upwards to about 0.6.

5% [0 1% 1% [ 6 (O [T &
Reflect map: /IMap:-“lBl EI Falloff I

= Falloff Parameters |
Front : Side

e None |w2]
[ oo 2 None v

Falloff Type: IPerpendia.ﬂar [ Paralel ;I

Falloff Direction: IViewing Direction (Camera Z-Axis) :]

Bedroom at Night

FIG 4.55 Chrome, Overview and
Reflection.

FIG 4.56 Reflection Channel, Falloff.
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FIG 4.57 Falloff, Mix Curve,
Adapted Curve.

*  Shellac material

Create the SHeLLAC material above the VRAYMTL again and change the SheLLAc
CoLor BLenD to 700. In the SHADER Basic PARAMETERs rollout, choose AnisoTropIC.
The following parameters relate to the AnisoTrRopic Basic PARAMETERS rollout.
Change the color in the Diffuse swatch to black. Set SpecuLar LeveL to 60,
GLossINEss to 15 and AnisoTropY to 90.

FIG 4.58 Chrome, Shellac Material,
QOverview.

FIG 4.59 Shellac Material
Parameters.
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W auo | Updste

Select the layer 07 chrome and assign the material.

Mirror Glass

The mirror glass is also a simple VRayMtL and is completely reflective.

Name the new VRAYMTL mirrorglass.

Set the color swatch of the RerLECTION CHANNEL to white and assign the
material to the layer 07 mirror. The Diffuse color is irrelevant, because
the material is completely reflective.

5% % 1% %S &0 [& % %

7l I mirrorglass x| vRaymd I
|

- Basic parameters

e[ | Roumess[5T 2/ |

Refect ] ||
Hiight dlossiness [L0 | 4] |[L Fresnel reflections I~ [L
Refl. glossiness[T0 || | FresnelioR[T6 2] |
subdvs[F 3| Maxdepth[S— 2|
Use interpolation |~ Exit color [N

| mirrorglass:

Bedroom at Night

FIG 4.60 Chrome, Material Editor
View.

FIG 4.61 Mirrorglass, Reflection.

FIG 4.62 Mirrorglass, Material Editor
View.
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FIG 4.63 Lights Ceiling, Multi/Sub
Object Material, Overview.

FIG 4.64 Lights Ceiling,
VRayLightMtl Parameters.

FIG 4.65 Lights Ceiling, Material
Editor View.
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Lights, Ceiling

The illuminant is embedded within the chromed frame of the ceiling lamps. So
far, we have only set up light sources—their origin has not been determined.
We will use the VRAYLIGHTMTL, a luminous material, to represent the light
sources. We assign two materials to one object, so we will use a multimaterial.
We have already assigned the relevant material IDs to the objects.

+ Create a new MuLti/Sus-Ossect material and name it lights ceiling.

Reduce the number of submaterials to two. Drag and drop a chrome
material into the top material slot. In the bottom slot, create a new

VRAYLIGHTMTL. Leave the default settings in place.

s % X% (2 @leE ||"~f§ 'e-:-;f
-f'ﬁqhts_ceﬂhg __]

l_ld'lrome I. r_l
]_lught—,eram(-wm:'lr

fas (% IX(% (2 ale@ie e
@ lght: igé“lMateri.-ai.?zz =] vRayiighty |

B = ]

i [0 _j None e

Opacity: None v
I_Edtidwtmbad:dh
Iil'o'n Subdivs:[§ 3[

« Assign the material to the layer 01 lights ceiling.

4 lights_ceiling
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Glass

Next, we will create the glass for the window panes. Switch the visibility of
the layer 07 window glass in the Laver ManaGer back on.

Create a new VRayMrL glass.
DIFFUSE CHANNEL

Set a black color in the DIFFUSE CHANNEL.

3 P FIG 4.66 Glass, Reflection.
2% %I IX|%|$ & @& e
Y Igfass x| wRaymd I

1= Basic parameters |

Oiffuse [ | Roushness[o.0 3| |

~Reflection
S —
HﬁightglossinesslT _:JJ'T Fresnel reflections Fi[f
Refl. gossiness [1.0 | 2| | FresnelIOR [T 2| |
sbavs[E 3| Mexdep5 3
Use interpolation [~ Exit color [

REFLECTION CHANNEL

Set the color swatch to white.

: ; = o FIG 4.67 Glass, Refraction.
(5% %1% % 2 @ el R [T % @

i | glass =l VRayMtl I
~Refraction

Refet[ ]| 1RG5 3 |

Glossiness [1.0 2| |  Maxdepth[s — 3|
Subdivs[s~ | 4] Exitcolor-l-
Use interpolation [~ Fogeolor[ |
Affectshadows [V Fog multiplier [0 2

AMGMICOIOH-aIphi v] Fogbiaslo.o il

~Translucency
TYP'EINone | Seattercoeff[0.0 |||
Backsidecolor[ | | Fwdfbckcoeff[T0 4

Thickness [ 1000.0 ﬂ Ughtmultip!ier]m g
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FIG 4.68 Glass, Material Editor View.

FIG 4.69 Glass Glassblocks,
Reflection.
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* REFRACTION CHANNEL

For a complete refraction, enter white. Select the Arrect SHapows checkbox
and select ALl CHANNELS in the Arrect CHANNELS menu.

+ Assign the glass to the layer 07 window glass.

1 glass S|
¥ Auto  Update

Glass, Glass Blocks

Last but not least, we will design the glass blocks. You again need to
switch on visibility for the layer 07 wall glassblocks glass. The glass is
supposed to have a light-blue tint, and we need to increase the number of
reflections and refractions to be calculated. We will base this material on
the previously created glass.

» Create a copy of the glass material in an empty slot. Name the new
material glass glassblocks.
*  REFLECTION CHANNEL

Set a gray of 125 and increase Max DeptH to 10.

22 %X (%S| &I ([Tes e
i [ glass blocks =] wRaymi |

o= Basic parameters |

Refiect ] _|
Hiightglossiness [0 3| |[L Fresnel refiections ¥ [L
Refl.glossiness[1.0 || ] | Fresnelior|16 |2 1|
sbdvs[s 2| Maxdepth[TD 3|
Use interpolation [~ Exit color [N
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* REFRACTION CHANNEL

Reduce the IOR value to 1.55 to reduce the light refraction slightly. If the
refraction is too high, you cannot see anything through the glass wall.
Increase Max DeptH to 10 again. For FoG CoLor, set the swatch to RGB 195,
240, 250 and reduce the Foc MuLTipLIER to 0.05.

¥ @ | ! o FIG 4.70 Glass Glassblocks,
(2% (%% (%2 & Q&0 % e Refaion 5 HEshede
7 ]glassblodcs x| vRaymd I ‘
~Refraction

Refiact[ | | 1oR[1.55 3| |
Gossiness [T5 3| | Maxdepth[To 2|
Subdivs[a— 2] Extcolor [T
Use interpolation [~ Fogeolor| |
Affectshadows ¥ Fog multiplier [0.05 2|
Affect channels [Cojor +alph v|  Fogbias[0.0 3

~ Translucency
Weefvne ol Sctircostifo.0 |5
Backside'color | ||| Fwdjbckcoeff[ 10 | %)
Thickness lm ﬂ L%ghtmuiﬁpl_ia'[T g

« Assign the material to the layer 07 wall glassblocks glass.

[ glass blocks x| FIG 4.71 Glass Glassblocks, Material
= s Editor View.
|V Auto | Update

Fine-Tuning

Now we have assigned all the materials and you can try rendering the
scene at a higher resolution, such as 1500 x 750 pixels. Change the
following settings in the Renper Setup dialog box: set MiN. RaTe and Max. RaTe
in the ADAPTIVE SUDIVISION IMAGE SAMPLER to 0 and 4. This makes the resolution
finer and brings out more details. In the LiGHT cAcHE, increase Susbivs to 7500.
Generally, this setting should correspond to the higher resolution value, in
this case 1500 pixels. Now render the scene. If you look at your picture
afterward, you will notice that the light in the bathroom is still rather dim.
To fix this, we will make two changes.
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Light, Mirror

We want to accentuate the bathroom with a plane light in the mirror.
In the Top ViewporT, create a new VRavLigHT and name it light mirror.
Place it approximately at center of the object mirror frame. Go to

the light source settings, and set Type to PLANE; we want to create a
plane light. Set Size to a HALF-LENGTH of 75 cm and HaLr-wipTH of 2 cm.
Move the light so that it is inside the mirror frame and directed at
the floor.

FIG 4.72 Light Mirror, Positioning.
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Compare with Figure 4.72. To make sure that you are working in the same
light intensity unit (Lumen) as the IES light sources, set Units in the INTENSITY
group to Luminous power (Im). Set MuLTipLiER to 2500 lumen. Set the CoLor to
RGB 240, 250, 250, which is a light blue. Increase the resolution by setting
Susbivs in the SAMPLING group to 32.
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ﬁ’rlﬁl}i{,ﬂ@]@}' FIG 4.73 Light Mirror, Parameters.
llight_mirror |_‘

IMocﬁﬁerList E|
Nl e | @
"Gﬂﬂd—
¥ on Exdude |
Type: |Plane 7"'

~ Intensity

Units: [Luminous power (i ¥ |
_m' =
Wisze 10.0om 12

—Options
¥ Cast shadows

Adapt Light Sources and Environment
« Adapt light sources

Select one of the light sources, light bathroom, and increase the intensity
by setting Power to 4500. To improve the light source resolution, set

SHAPE suBDIVS to 64. Use the same setting for the light source called

light bedroom.

- Adapt environment

To bring a more nocturnal atmosphere into the scene—in other words,
some dark-blue light—increase the intensity of the environment
illumination. Open the Renper Setup dialog box and go to the V-Ray tab, then
to the V-Rav:: EnviRoNMmENT rollout. Set the MulTipLier of the Gl ENVIRONMENT
(SKYLIGHT) OVERRIDE to 6.0.

You can improve the image contrast by lightening the light colors slightly
and darkening the dark image areas, such as shadows. Go to the V-Rav:
CoLor mMAPPING rollout. Reduce the Dark muLTiPLIER to 0.9 and increase the BRiGHT
MULTIPLIER tO 1.2.
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| lfRender Setup: ¥-Ray Adv 1.50.5P3a

FIG 4.74 Render Setup, V Ray:: Environment, Color Mapping.

Final Render Settings

Open the Renper Setup dialog box and go to the V-Ray tab. The following
bullet points each relate to the corresponding rollout.

+ V-Ray: Image sampler (antialiasing)

Set Type to Apaptive DMC and choose CATMULL-RoM as ANTIALIASING FILTER.

The Catmull-Rom filter produces even sharper, more high-contrast results
than the Biackman filter does. The edges of objects in particular are
clearly sharper. Both filters are popular for architectural visualizations.
This advice applies to image production and cannot be applied to
animations. You can see an overview of the filters with sample images
in the support area of the Chaos Group web site (http://www.
chaosgroup.com).

»  V-Ray: Adaptive DMC image sampler

Set the MiN. susDIvs to 4 and the Max. susbivs to 10.


http://www.chaosgroup.com
http://www.chaosgroup.com

Bedroom at Night

FIG 4.75 Render Setup, V Ray:
Image Sampler (Antialiasing).

FIG 4.76 Render Setup, V Ray:
Adaptive DMC Image Sampler.

Indirect lllumination
Go to the INDIRECT ILLUMINATION tab.
+ V-Ray: Indirect lllumination (Gl)

For PriMARY Bounces, choose IRRADIANCE MAP, and for SECONDARY BouNces, this time
choose LigHT CACHE.

« V-Ray: Irradiance map

Set CURRENT PRESET to MEDIUM. For Basic PARAMETERS, increase the HspH. supivs to
80. This means that more rays are emitted during the calculation of the
Global lllumination samples, the scene is sampled in more detail, and the
quality of the calculated sample is better. With settings of 50 to 700, you
usually get a very good result. The number of rays is the square of the
value you set here.

Increase INTerp. SampLEs slightly to 30. During the calculation, more samples
are averaged. The scene loses some detail, but the appearance is softer and
more harmonious. The image is much less likely to become blotchy in dark
areas with fewer samples.

155



Architectural Rendering with 3ds Max and V-Ray

FIG 4.77 Render Setup, V Ray:

) K9 Render Setup: ¥-Ray Ady 1.50.5P3a
Irradiance Map.

- 2
§ !1
interpolation sam MF

+ V-Ray: Light cache

Set Suspivs to 2500 and SampLe size to 0.07. Check the USE LIGHT CACHE FOR GLOSSY
raYs checkbox in the Reconstruction parameters group.

FIG 4.78 Render Setup, V Ray:

) KA Render Setup: ¥-Ray Ady 1.50.5P3a
Light Cache.

Render the image with a resolution of 3000 x 7500 pixels. Meanwhile,
luxuriate in the knowledge that you have completed another chapter and
created an impressively atmospheric picture.
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CHAPTER 5

T-Bone House, Exterior

This chapter presents an exterior visualization. Two characteristics
distinguish it from the other chapters. First, the T-Bone house is a building
that actually exists; it was completed by the Architectural Office COAST
(Stuttgart, Germany). The visualization is based closely on the original.
Second, we are going to use many materials, due to the complexity and
realism of the scene. We therefore start the chapter with a model that has
already been largely textured. We will create only materials that have
qualities that have not been previously explored in detail in this book.
The final rendering should feature reflections and a shadow on the facade.
A further complication is that we want to be able to see into the interior,
so we need to set up light sources within the building as well. This scene
also uses an HDR image for indirect illumination and reflections.

Preparing the Scene

The model for this scene has again been constructed exclusively in 3ds Max.
The wooden slats are present as geometry and do not need to be created via
a bump map or displacement map. The same applies for the patio tiles joint

Architectural Rendering with 3ds Max and V-Ray. DOI: 10.1016/B978-0-240-81477-3.00009-0
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FIG 5.1 T Bone House.

FIG 5.2 Scene, Overview.
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pattern. We want to focus on exterior and interior harmony and add an
interesting emphasis to the facade.

Open File

Open the file ch 05 07.max from the book CD (chapters\ch 05). First,
familiarize yourself with the scene. As you can see, many objects already
have materials assigned to them.

WDBE% = -+ ch_05.1.1.max [»] 7vpe 2 keymond or phvase a0 - Q,gﬂ;@_‘ —_ox
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[iMaterial Editor - testmaterial | |ofx|| F16 5.3 Material Editor, Already
Material Mavigation Options Ukilities Assigned Materials.

Also check out the Laver Manacer; there are a lot more layers than in the
other scenes. We hid the layer 00 shadow trees; we will get back to it later.
All materials are again assigned to all objects of a layer. Open the Renper
Setup dialog box. We have already entered some V-Ray settings for you to
use. Again, we used a combination of IRRADIANCE MAP and LIGHT CACHE.

[T S 2| FiG 5.4 Layer Manager.
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FIG 5.5 Camera Setup.
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Camera Setup

Your first action is setting up a camera. The angle from one corner of the
yard diagonally towards the house offers an interesting view. Position a
new TarceT CaMERA in the Top Viewporr, at about a quarter of the width of the
yard and close to the wall. Move the camera’s target towards the bottom of
the staircase. Go to the Camera Viewport. Move the camera in the z-direction
until is at about the same height as a standing adult. Set an absolute
height of =770 cm. Now drag the camera target upward as well. Make sure
that the ratio of visible ground and air above the building is balanced.

We chose an aspect ratio of 3:2 with a lens of 24 mm and a resolution of
640 x 480 pixels.

HM ch_05_01.max [1[ 717w o fepriond or pivace m-AUBA®] —ox
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Create Sunlight

Initially, we will set up only one light: the sunlight. This time we are using
a simple direct standard light with one target, a TARGET DIRecT LIGHT. Its
advantage is that it can be easily controlled with few settings. It also works
well in combination with a diffuse HDRI illumination, which we will add
later.

Create the TarceT DirecT LigHT in the Top ViEwPorT (CoMMAND PANEL/CREATE/LIGHTS/
STanDARD). Position the light to the right and above the model and the
target to about the center of the house. The height of the light source
should be similar to that in Figure 5.6. Name the light source sunlight.
Enter the following settings for the light: the Snapows rollout should be set
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to VRaySHapow and the INTensiTy/CoLor/ATTunATION rollout should have the
MucTipLier for light intensity set to 1.0. In the color swatch next to it, enter
the RGB values 250, 240, 220 for a natural light color. Set the DIRecTiONAL
ParameTers rollout to CircLe to make the light source circular. The parameters
Hotspot/Beam and FaLLorr/FieLp influence the spread of the light. We do not
want a falloff of light intensity, so set both parameters to 3000 cm. In any
case, the light source diameter should be larger than the model.

B ch_05_0Lmax [+ o keprvont or pcase M- EA®D| ~ox  FI6 5.6 (reate Sunlight.
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mlﬂgnl,(@“@l)' FIG 5.7 Sunlight, Parameters.
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FIG 5.8 Sunlight, Further
Parameters.

FIG 5.9 Render Setup, V Ray:
Indirect Illumination (Gl).

Tip

Activate gamma
correction in the V-Ray
Frame Burrer by clicking
on the DisPLAY COLORS IN
SRGB space button.
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Go to the VRavSHapows Params rollout. The checkboxes for TRANSPARENT SHADOWS
and Area sHAapow should be activated. To make the sun look realistic, select
the option SpHere. The values U, V, W determine the size of the SpHere. Set
each of them to 70 cm for a sphere with a diameter of 70 cm. The higher
the values, the softer the shadow edges will be.

| @ | ©| 2| 2|
Isun!ight r
IModlﬁ:r List =

SR

[+ Directional Paramet |iH
[+  Advanced Effects Ji
[+ ShadowParameters |
- VRa ams
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[V Area shadow

" Box

@ Sphere

Usize: [10.0an 3|

Vsize: [10.0om 3|

Wsize: [10.0m |

Subdvsi [ 4]

Activate the indirect illumination in the Renoer Setup dialog box’s INDIRECT
ILLuminaTiON tab. Then render the scene. You will notice that the contrast is
very high. This should not bother you at this stage.
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FIG 5.10 V Ray Frame Buffer.

Create Additional Materials

In the next section, we are going to create the missing materials. Apart
from a wood cladding that emphasizes the characteristic T shape of the
house, we need materials for window frames and window panes.

Wood, External

The external walls on the ground floor and upper floor have naturally
weathered wood cladding. In this case, we modeled the slats and
joints, which makes the joint structure emerge more clearly than if

we had used a bump map. We use the bump map just to emphasize
the wood texture. Again, we overlay the wood with a SHeLLac material
to achieve a soft sheen. To reduce the sheen in dark, deep areas of the
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FIG 5.11 Wood External, VRayDirt
Parameters.

FIG 5.12 Wood External, VRayDirt,
Bitmap Parameters.
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wood texture, we place a grayscale bitmap into the SHeLLac material’s
REFLECTION CHANNEL.

«  Create a new VRAYMTL wood external in the MATERIAL EDITOR.

*  DIFFUSE CHANNEL

Place a VRaYDIrT map into the Dirruse cHANNEL. Change the parameters for rabius
to 10 cm, FaLLOFF to 1.0, and suspivs to 76. Select a Bitmap in the uNoccLUDED coLor
channel. Open the picture wood external.jpg from the textures subdirectory.
Make sure that Use sysTem DEFAULT GAMMA is selected in the Setect Brrmap IMAGE FiLE
dialog box, to satisfy the linear workflow (LWF). In the Bitmarp settings, select
the use rReaL-woRLD scaLE checkbox and determine the dimensions of the map.
Set WipTH to 750 cm and HeigHT to 75 cm. Activate the SHow STANDARD MAPs IN
ViEwporT option in the MaTeriAL EDIToR to ensure that the texture is visible on the
objects in the Viewrorr later on.
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+  BumP CHANNEL

Place a Bitmap in the Bump cHANNEL as well. Choose the picture wood bump-
spec.jpg. Proceed as in the Dirruse cHANNEL. Set the dimensions of the texture
to the same size. For Bump MappING INTENSITY, use the preset value of 30.

FIG 5.13 Wood External, Bump
Channel, Bitmap Parameters.

e X% 8 % oz Te e
Bump map: / IMap #29 LI Bitmap
@ Texture ¢ Environ Mapping: IEpricitMap Channel x|

I¥| Show Map on Back Map Channel: [1 B
[V Use Real-Worid Scale

Offset Size Mirror Tile Angle
Width: [0.0em 3| [150.0em 2| [T W U:fon 3
Height: [0.0cm 2| [75.0m 2| [T W V:[0.0 =
U Coww Cowu wifo.0

Bur: [0 4| Broffet [0 3| Rotate

[+ Noise fi
. Bitmap Parameters |

Bitmap: \itextures\wood_bump-spec.ipg |

+  Shellac material

Create a SHeLLAC material above your VRAYMTL wood external. Choose the
option KEEP OLD MATERIAL AS SUBMATERIAL. Set SHELLAC CoLor BLEND to 700. In the
SHeLLac material, change the Diffuse color to black. Set the Specular Lever (the
intensity) to 50 and GLossiNess to 30. The material now shows a slight, soft,
but even sheen. To maintain this sheen on only the light parts of wood and
not in the grooves of the texture, create a grayscale Birmap in the SpecuLar
channel. This map is analogous to the Bump map—the deeper areas are
also dark. So you could just paste a copy of the Bump map. In the MATERIAL
Epitor, you can see the variation.

FIG 5.14 Wood External, Shellac
Material, Overview.

o2 %% 1% (%@ 0 &I E e
f Iwood_external Ll Shellac

= Shellac Basic Parameters i

BaseMateriah  wood_external (VRaymt) |
Shellac Material:  wood_external_shellac (Standard ) |
Shellac Color Blend: [100.0 | 2|

I+ mental ray Connection i
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FIG 5.15 Shellac Standard Material, o % |L3 | ¢ |®e} | @ |@é | @‘ | E; |WC§- (’%
Parameters.
Shellac Mat: / Iwood_exbernal_shellac ;' Standard I
e Shader Basic Parameters fi
- Blinn Basic Parameters |
rSelf-THiumination

[+ Extended Parameters fi

+  UVW map

In the LAYER MANAGER, select the layers 00 wood slats and 00 wood roof and
assign the UVW Mar modifier to the selection in the Mooiry tab of the
CommaND PaNEL. Make sure that the MarpinG for the modifier is set to Box and
that the Rea.-Wortp Map Size checkbox is activated.

FIG 5.16 Wood External, Material x|

Editor View. W Auto  Update

+  Assign material

Open the Laver MaNAGER. Select the layer 00 wood roof. Assign the material.
In the Tor ViewporT, activate the SHaping (press F3), and you will notice

that the wood texture on the roof is rotated in relation to the external
walls. Even if that is not visible from the current camera position, it is

best to correct it. Activate the UVW Marring modifier cizwo of the layer

00 wood roof. Rotate it by 90 degrees around the z-axis.
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Wood, Interior

The walls in the interior also feature wood cladding—they optically extend
the T. Here we can use the material wood external, with a few changes. The
texture dimensions are the same, but the surface inside the house is
smooth, varnished, and unweathered.

« As we have not yet assigned a glass material for the basement
windows, first make the layer 00 glass basement invisible in the Laver
ManaGer. Now we can see inside.

[ Layer: light 2| x|| F165.18 Material Editor, Hide Layer

g &0 f € 4 00 Glass Basement.
| g ]
| Layers [ 1

E & 0 (default)

& ¥ 00_chrome

& & 00_curtain

& & 00_door_front

[ ¥ 00_door_garage

& § 00_door_inside

£ 00_floor_basement

& §& 00_floor_garden

& & 00_floor_groundfloor

= § 00_floor_patio

= g 00_floor_upperfioor

= 00 _qlass

| glass_basement
= g 00_guardplate_basement
4 |

—

HEBEE
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IIIIIIlIIIillg
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FIG 5.19 Wood Internal, VRayDirt
Parameters.

FIG 5.20 Wood Internal, Reflection.
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«  Create a copy of the Base MateriAL wood external and rename it
wood internal.
*  DIFFUSE CHANNEL

In the VRAYDIRT map, in the unoccLupep color channel, replace the Birmap
image with the image wood internal jpg. Unlike the image of the material
wood external, this one has a higher saturation and represents
unweathered wood.

9% %3 'Q‘ICE.I@[C\I_Q»
N C—

%
[

distribution..... ..]o.o_ =
falloff....... ..jm— =
bias...iuue v ]u.u JZ 10 0 (IS
affect alpha, e |
ignore for Givvuveeiins e ¥
consider same object only. S
invert normal..... o W
work with transparency... ol
[v radius... m _j

[ occluded color..... [100.0° 3]
[ unoccluded color.. [100.0° 3| Map =31 (mod_muml.j:g_)J

*  BumP CHANNEL

Delete the map from the Bump cHANNEL. The wood inside the house has a
varnished, smooth surface, so it does not require a relief texture.

° REFLECTION CHANNEL

Give the material a high-quality, slightly reflective surface by setting the
color swatch to 10.

AR Ao A i
/ wood_internal - VRayMt

E Basic p [

oifise [ m| Rougimess 75 3/ |

Reflect [
Hiightglossness [T0 2] |[L Fresnel refiections I~ |1
Refl. glossiness[1.0 | 3| | Fresnelior e |2 |
Soos[T— 3 a3
Use interpolation [ exit color [ N
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+ UVW map

In the LAver MaNAGER, assign a UVW Map with Box Type to the layer
00 wood internal.

+ Assign the material to the layer 00 wood internal.

x| FIG 5.21 Wood Internal, Material
Editor View.

[ wood _internal
¥ Auto  Update

Glass

The next step is creating the glazing for the windows on the ground floor
and upper floor. We want a light glass that is about 10 percent reflective,
partially keeping its own color. This is sensible, because the building
edges on the ground floor are defined by the glass and should not
disappear.

+ Create a new VRAYMTL glass.
 DIFFUSE CHANNEL

Set a white color in the DIFFUSE CHANNEL.
*  REFLECTION CHANNEL

Set the color swatch to a gray; use RGB 25 for each setting. We will not use
a Fresnel reflection, as the window panes are not curved and the effect is
not really visible.

*  REFRACTION CHANNEL

For a complete refraction, set the color to white. Activate the ArrecT SHADOWS
checkbox and set Arrect CHANNELS to CoLor+ALPHA. This ensures that light
passes through the glass and that the transparency is output in the alpha
channel.

« Assign the glass to the layer 00 glass.
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FIG 5.22 Glass, Reflection.

FIG 5.23 Glass, Refraction.

FIG 5.24 Glass, Material Editor
View.
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Glass, Basement

For the window panes in the basement, we need to slightly modify the glass

used previously. We want to be able to see into the interior, as is often
desirable for exterior visualizations. In reality, this is rarely possible, as the

environment brightness during the day is much higher than inside a room and
the environment is therefore fully reflected by the glass. In our rendering, we

will reduce the reflection intensity to create the desired result.

In the Laver ManAGER, make the layer 00 glass basement visible again.
Copy the material glass to an empty slot and name it glass basement.

REFLECTION CHANNEL

Reduce the reflection intensity to 75 to create greater transparency.

2% %X (%2 @ & [0 é S
‘;‘" [glass_basement EI VRaymt

rReflection

retect S|
Hiightdlossiness [T0 4| |[U Fresnel reflections ™ [
Refl. glossiness [1.0 3| | Fresnelior |_— =l
Subdivs[5— 2 Maxdepth[s 3
Use interpolation [ &xit color |

~Refraction

O o | e N
Gosess[10 =] 0| Mexdepti[s—|=]
&bdvsl-s_ g Exit color _[_

Use interpolation [ Fogcoor[ |
Affectshadows ¥ Fog multipler [T 4]
Affactchannels [~ -c.=1  Fonhiasiin 4l

Assign the material to the layer 00 glass basement.

[f glass_bas

Foame U

T-Bone House, Exterior

FIG 5.25 Glass Basement,
Reflection and Refraction.

FIG 5.26 Glass Basement, Material

Editor View.
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FIG 5.27 Windowframe White,
VRayDirt Parameters.

FIG 5.28 Windowframe White,
Reflection.
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Window Frame, White

The next material to be assigned is the one for the window frames. These
have a white, metallic reflective surface.

« Create a new VRAYMTL windowframe white.
*  DIFFUSE CHANNEL

In the DiFFuse CHANNEL, we again use a VRAYDIRT map. Give it a gray color of
230 in uNoccLUDED coLor. The other settings are 20 cm for rabius, 1.0 for
FaLLouT, and 16 for susplvs.

e % RIS (@] |[ifé 2
Diffuse map: Vi !Map=32 | wayort

= VRayDirt Parameters |

B

i -

skalfo.0  (I2f¥ao.0  121Zdo.0 1=
V

-

-

-

° REFLECTION CHANNEL

Set the reflection amount to 40. The material should have a soft reflection,
so set RerL. GLossINEss to 0.95 and suspivs to 32 to avoid graininess. Remove
the link between HiGHLIGHT GLOSSINESs and REFLECTION GLOSSINESS, as we will create
a highlight by overlaying the SHeLLac material.

% X% (2 (& e&E([ies e
Base Material: / lwindowframe_v\-hite :_I VRayMt

- Basic parameters |

oifuse M| Rougness[oT 2| |

~Refiection
Reflect
Hiight glossiness [T.0 | 3| | L| Fresnel refiections I [L
Refl. glossiness [0.55 || *| 5| FresnelioR[15 | |
Subdivs[32 | 4| Maxdepth[5 2]
Use interpolation [ Exit color [ N
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+ Shellac material

Create another SHeLLAc material with the previous material as the Base
MarteriaL. Change the diffuse color to black. This time we want to simulate a
metallic material, so set SHADER Basic ParameTERs to AnisoTropic. Metallic
surfaces have, depending on the surface handling, a direction dependent
(anisotropic) reflection. This is caused by very fine grooves on the surface
that are caused by polishing or brushing. In the Anisotropic BAsic PARAMETERS
group, set SPECULAR LEveL to 40, GLossINEss to 25, and Anisotropy to 80. The
highlight on the material has now changed to a soft, diagonal stripe.

HB @3 |l.@ | % |<%-; |{?ﬁ |@a | @‘ I @‘; Ijﬁgﬁ £Er:'> FIG 5.29 er?dowﬂamle White,
Shellac Material, Overview.
d |windowﬁ’ame_~:\-hite =l Shellac

= Shellac Basic Parameters |

Base Material:  windowframe _white (VRayMt) |
Shellac Material: owframe_hite_shellac ( Standard ) |
Sl-sela:!:ohrﬂlend:lmu,a g

I+ mental ray Connection i

a8 (X% &0 & ||ﬁ€}3 &Y FIG 5.30 Shellac Standard Material,
= el Parameters.
shellac Mat: / Indo'.’\-frarne_whme_shellaczl Standard

- Anisotropic Basic Parameters |

—Self-Ilumination

Elbii— I e
o o

speader:[ || Opadity: [100 3| |

| Diffuse Lev: [100 2| | |
~Specular Highlight
SpeaarLevel: [ 2 _|
Anisotropy: [50 21|
Orientation: [0 2| | &

4

4»

4»

b
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FIG 5.31 Windowframe White,
Material Editor View.

FIG 5.32 Clone Options, Instance. 21
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+ In the Laver MaNAGER, assign the material to the layers 00 windowframe,
00 guardplate basement, and 00 door garage.

i windowframe W

¥ Auto | Update -

Light Inside

Let's add some extra focus to the interior. At the moment, you can

see inside, but it’s still rather dark and dull in there, especially the kitchen.
As we have set up three hanging lamps in the kitchen above the table, it
makes sense to equip these with light sources. We will set up another light
source above the stairs to brighten that area some more.

Light, Kitchen

Create a new VRayLiGHT (CoMMAND PANEL/CREATE/LIGHTS/V-RAY/VRAY-LiGHT) and
name it light kitchen. In the Top Viewport, move it into the center of one of
the ceiling lamps, and in the Lert VieEwport, move it to just beneath the
illuminant. It should still be within the lampshade.

Object———— ~Controller ———
€ Copy & Copy

@ Instance ¢ Instance

" Reference

Number of Copies: ] 1 ﬂ
Name:
| light_kitchen01

UK cancel |
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In the Top Viewporr, create one copy each as Instance for the other two lamps.
Go to the settings for one light source (Commanp PaNeL/MopiFy). We want to
simulate a lightbulb, so the light source should have SpHere as Type. To achieve
a pleasantly warm light tone, set the color swatch to RGB 240, 210, 135. Specify
the light intensity by setting the MuLtirLier to 70. The radius of the spherical
light source does not have to be limited to the dimensions of a lightbulb; with
a rabius of 70 cm, you will approximately fill the lampshade and achieve a good
result with soft shadows. Make sure that the Cast SHabows and INvisiBLE
checkboxes are activated. This ensures that shadows are cast and makes the
light source invisible. Because these settings are instances, they are adopted
for the other copies. The other lights “inherit” the qualities of the first.

Deda-®- G ch_05_0z.max [» | 7vpe 2 keymord or phrase B-Q 8 %@
Edt  Tools Group Views Create bbdiﬁersnrinatim&nphEdMRenderhg LigH:hqAn&ys‘sCustom‘me Mp

s

[+11Top][W

*‘|E|Eal ‘(@[@V‘l
[fignt_itchen W

IModiﬁerList _—:|
vy e =

v on Exclude
Type: Is;:here _']

[+])[Camera] [Sn : + Highlights ] Units: IDefault (image) v|

I~ Double-sided
[V Invisible

< om0 |5

EE IIII|||l|13Ll[||||||||||||||||Hi[l|[||||||||||_
I 10 20 40 50 60 70 80 90 190
1light Selected &) @x:]aos.g?smilvd-m.scm ﬂz:lTE' e AumxeyiSelactm II«]#II&!H»HQ* :jSEI

| Cick and drag o select and move cbjects Setkey | ' KeyFiters... | loi[[o [t

FIG 5.33 Light Kitchen, Overview.

Tip
The lampshade material

. . . . . has to be translucent.
In the next rendering, you will see that the kitchen is now pleasantly lit, Have a look at it in the

the lampsshades are shining, and the chairs cast soft shadows on wall Vil Epmem,
and floor.
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FIG 5.34 V Ray Frame Buffer,
Light Kitchen.

FIG 5.35 Clone Options, Copy.
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Light, Stairs

We want to make the stairs a little bit brighter. This area is too dark; we
can create the impression of light falling from the upper floor onto the

stairs. Create a copy of the kitchen light, this time with the clone option
Copv. Rename it light stairs.

20
Object———— ~Contraller—————
@ Copy % Copy
¢ Instance " Instance
" Reference

Number of Copies: [T =
Name:
] light _stairs

ok | cancel |

Position the light source in the Top Viewport at the center of the third step.
Go to the Lert Viewport and move the light to about 20 cm above the

ground level of the upper floor or Absolute 20 cm in the z-direction. You
still need to increase the MuLtirLier for the intensity to 30.
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FIG 5.36 Light Stairs, Overview.

HDRI lllumination

As we are not using a VRavSun as light source, our scene is currently
illuminated by only a standard light source. Next, we are going to add

a diffuse illumination by using an HDRI image in the V-Ray Environment.
It will also help us create reflections on the facade. Open the Renper
Setup dialog box and go to the V-Ray:: EnviRonmeNT rollout in the V-Ray
tab. Override all channels by activating the checkboxes on their left.
Then click on the Gl ENVIRONMENT (skyLIGHT) oVvERRIDE channel and

choose VRAYHDRI.

Drag and drop this map to an empty MaTeriaL Epiror slot and rename

it HDRI lllumination. For HDR map, select the image environment.hdr from
the textures folder on the book CD. Then set Map TYpPE tO SPHERICAL
ENVIRONMENT. V-Ray loads these HDR images with a gamma value of 1.0, so
you need to set GAmmaA to the reciprocal of 2.2 (1 divided by 2.2), which is
0.455. Set the image rotation (Horiz. RotaTion) to —60, which brings the
reflections out well.
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FIG 5.37 Render Setup, V Ray:
Environment.

FIG 5.38 Material Editor,
HDRI' Illumination.
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In the Renper Setup dialog box, drag a copy of this map to the RerLecTion/
REFRACTION ENVIRONMENT OVERRIDE channel. In the RerracTion overriDE channel, you
can leave the color set to black—we want to override only the reflection.
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=loixf| FIG 5.39 Render Setup, V Ray:
Common | VRay | Indrectilumination | Settings | Render Elements | Environment.
[+ V-Ray:: Authorization Ji
[+ About VRay i
I+ V-Ray:: Frame buffer fi
[l V-Ray:: Global switches i
M+ V-Ray:: Image sampler (Antialiasing) fi
[+ V-Ray:: Adaptive subdivision image sampler fi
= V-Ray:: Environment |
~GI Environment (skylight) overrici
7 on [ Multpier: [10 " +f £ 2

~Reflection/refraction environment override
v on I Muttoier: [T 4 HORI_lighting ( VRayHDRI ) |V

—Refraction environment override

v on I Multoler: [T 2] None i
[i® V-Ray:: Color mapping fi
[ & V-Ray:: Camera i

® IF i - I Preset: |-
roduction |
¢ Activeshade view: [Camera  ¥]|8

Render the scene. The atmosphere now seems much less artificial and the
facade is no longer completely homogeneous.

Il ¥-Ray frame buffer - [100% of 640 % 480] =10l x| FIG 5.40 V Ray Frame Buﬁer,

[RG8 color o o@fe ®F xoada HDRI Illumination.

%40 sndertime Oh 3m 35,75

o2 i JdoME ¥
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Tip

Reactivate visibility for
the layer

00 shadow trees in the
LAYER MANAGER.

FIG 5.41 Tree Big, Diffuse Channel,
Bitmap Parameters.
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Fine-Tuning: Shadows on the Facade

In the last step, we add another effect: shadows are cast onto the facade
by planes behind the camera, to which we assign a tree texture.

+  Create a new V-Ray material.
+ Name the VRAYMTL tree big.
»  DIFFUSE CHANNEL

Create a Bitmap in the DiFruse cHANNEL and use the image tree a.jpg from
the textures folder. This time, make sure that the Use ReaL-WORLD ScALE
checkbox is deactivated. OrrseT should be set to 0.0 and Tiung to 1.0.
We do not need a UVW Map; the Bitmap is applied to the size of the
area at a 1-to1 ratio. Activate SHow STANDARD MAPs IN VIEWPORT in the
MATERIAL EDITOR.

2% X% s oEisee
Diffuse map: /IMap=33 LI Bitmap
@ Texture ¢ Environ Mapping: IExpEiutMapChannel El

¥ show Map on Back Map Channel: [ <
I Use Real-World Scale

Offset Tiing _ Mirror Tie Angle
(V4 = N Y= N W 2 =
v:fo.o 2l [0 2l O oo 3

& W CVW C WU wW: lU.D _:_J
Blur: [Lo 2| Buroffset:[0.0 3 Rotate
[+ Noise i
PE Bitmap Parameters |
Bitmap: \\textures\tree_a.jpg |

* OPACITY CHANNEL

The OpaciTy cHANNEL determines via a grayscale texture which image areas
are visible and which are opaque. Drag a copy of the Bitmap from the Dirruse
CHANNEL to the OpaciTy cHANNEL. Replace the picture tree a.jpg with

tree a alpha.jpg. In this picture, only the tree areas are white; the rest is
black and will therefore not show.

+ Assign the material to the three large planes in the layer
00 shadow trees.

To create the texture for the three smaller planes, create a copy of the
material and rename it tree small. Replace the image tree a.jpg in the
Dirruse Map with tree b.jpg. Also replace the image tree a alpha.jpg with
tree b alpha.jpg. Assign this material to the three small planes.
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FIG 5.42 Tree Big, Opacity
Channel.
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x| FIG 5.44 Tree Big, Material Editor
View.
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FIG 5.45 Scene, Tree Big and
Tree Small Assigned.

FIG 5.46 Sunlight, Parameters.
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Render the scene. You now have a nice shadow over the whole picture.
To take some of the shadow’s sharpness away, because it seems too
pronounced, go to the sunlight settings. In the VRAYSHADOWs PARAMS rollout,
increase the values for the U, V, W size setting to 20 cm each and Sugbivs to
32 to achieve better resolution of the soft shadow edges.
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Final Render Settings
V-Ray

Open the Renoer Setup dialog box and go to the V-Ray tab. The following
bullet points each relate to one rollout.

« V-Ray: Image sampler (antialiasing)

Set Type to ApapTivE DMC and ANTIALIASING FILTER tO BLACKMAN.

[f4Rrender Setup: ¥-Ray Adv 1.50.5P3a =101 x|

Comman-Rayl Indrectilumination | Settings | Render Elements |

[+ V-Ray:: Authorization [i
I+ About VRay fi
I+ V-Ray:: Frame buffer i
[+ V-Ray:: Global switches 1]
1= V-Ray:: Image sampler (Antialiasing) |

~Image sampler

TYPE: |adaptive DMC =
~Antialiasing filter
IVion  [giackman =] 1A 25 pixel fiter that s sharp, but
thout edge enhancement.

« V-Ray: Adaptive DMC image sampler
Set MIN. suBDIvs to 2 and Max. susDIvs to 6.

[f4Rrender Setup: ¥-Ray Adv 1.50.5P3a =103 ]

Common | V-Ray | Indirectilumination | Settings | Render Elements |

[+ V-Ray:: Authorization [i
[+ About VRay [i
e V-Ray:: Frame buffer [i
[+ V-Ray:: Global switches [i
[+ V-Ray:: Image sampler (Antialiasing) Ji

= V-Ray:: Adaptive DMC image sampler J:

Min subdivs: [2 | 2 Clrthresh: [001 3| [T Show samples
Max subdivs: [6 2| Use DMC sampler thresh, vV

Indirect lllumination
Go to the INDIRECT ILLUMINATION tab.

« V-Ray: Indirect lllumination (Gl)

T-Bone House, Exterior

FIG 5.47 Render Setup, V Ray::
Image Sampler (Antialiasing).

FIG 5.48 Render Setup, V Ray::
Adaptive DMC Image Sampler.
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FIG 5.49 Render Setup, V Ray:

Irradiance Map.

FIG 5.50 Render Setup, V Ray::
Light Cache.
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Set PriMARY BOUNCES tO IRRADIANCE MAP and SECONDARY BOUNCES tO LIGHT CACHE.
» V-Ray: Irradiance map

For CurrenT PReseT, choose Mepium. Increase the Basic PARAMETERs settings for

HSPH. Susbivs to 60 and INTERP. SAMPLES to 20.

i Render Setup: ¥-Ray Adv 1.50.5P3a

Common | VRay | Indrectilumination | Settings | RenderElements |

=10

+ V-Ray: Light cache

i Render Setup: ¥-Ray Ady 1.50.5P3a

Common | VRay | Indrectilumination | Settings | RenderElements |

= V-Ray:: Irradiance map f
~Built-in presets
Current preset: |Medium vl
—Basic parameters Options
Min rate: ]:_ il Clr thresh: |-:g-; il Show calc, phase v
Max rate: ]— i] Nrm thresh: I-Za 2 EI Show direct light |
Hsph. subdivs: [0 | 3|  Distthreshi[or 2] Show samples [~
Interp. samples: ]20 i] Interp. frames: I: ﬂ Use camera path |
r~Detail enhancement
[lon  Scale: IScreen 7] Redus:[e0.0 2| subdivsmult Jo.3— (|2
r~Advanced options
Interpalation ILeastsquares fit (goad,’smouﬁ'ﬂ ¥ Multipass
[V Randomize samples
Sample lookup: IDensity-based (best) ﬂ WG
Calc. pass interpolation samples: I 15 ﬂ

Change the suspivs setting to 2500 and SawmpLe size to 0.07. Activate the
option USE LIGHT CACHE FOR GLOSSY RAYS.

=101 x|

[+ V-Ray:: Indirect ilumination (GI) [i
[+ V-Ray:: Irradiance map 1'1
S V-Ray:: Light cache [
—Calculation parameters
Subdivs: [2500 | 2| Store direct light [V
Sample size: [0.01 3| Show calc. phase [¥
Scale: [green w Use camera path [
Adaptive tracing [
Nuer cfpasec: 3 2 Use directions only [™
- Reconstruction parameters
Prefiter: [ [10 3 Filter: [Nearest =
Use light cache for glossy rays [V e et 0 =]




T-Bone House, Exterior

Render the image with a resolution of 2500 x 1875 pixels. Make sure to
store the alpha channel when saving the image.

| i 51 T Imge Conrol, Store

Alpha Channel.

~Image Type Compression Type —————
" 8-bit Greyscale  No Compression
@ g-hit Color  Packbits
: E:gm DotsPerinch [300.0 3}
" 32-bit SGI LogLUV OK

| P oo s

FIG 5.52 Rendering, Integrated In
Photograph.

You can now easily insert a background during further processing
with an image editing program. For our example, we inserted a few
trees and a sky, as well as tinting the whole picture slightly.
Congratulations, you have completed another chapter! Now you are
able to use HDR images for illuminating scenes and creating
reflections. This method has a lot of potential and can help you create
scenes that are amazingly realistic.
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Studio Setup

This chapter addresses a simple studio setup—an environment used
primarily with product visualizations. The setup is comparable to a photo
studio. Here, the challenge lies in bringing out product shape and material
qualities. Diffuse light provides even illumination and soft shadows.

Preparing the Scene

We are making the model of a lamp available for your studio setup. You
can then create a background, illuminate the scene step by step, and
assign the material.

Open File

Open the file ch 06 01.max from the companion CD (chapters\ch 06). This lamp
was also constructed in 3ds Max. Open the Laver Manacer, and you will find that
all parts of the lamp are already sorted into layers according to their material.
Acquaint yourself with the scene. To arrange your next steps more clearly,
create two new layers: light and canvas. Set the layer canvas as current layer.

Architectural Rendering with 3ds Max and V-Ray. DOI: 10.1016/B978-0-240-81477-3.00010-7
Copyright © 2010 by Elsevier Inc. All rights reserved.
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FIG 6.1 Studio Setup.

FIG 6.2 Scene, Overview. “I Imgah B chap gsoomox [l i B S E RG] —ox
Edit  Tools Group  Views Crests Modfiers Animation GraphEdtors Rendering Lighting Analysis  Customize  Help
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litiaver comas
e e

£ 0 (default)
£ 00_chrome
£ 00_fabric
£ 00_glas_white
£ 00_glass
£ 00_glass_Solid

00_plastic_black O
hvf

Y —
4

FIG 6.3 Layer Manager, Overview.
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Background and Camera

At the moment, our lamp is standing in empty space. We need a surface
for it to stand on and a background. In a studio setup, you would usually
use an L-shaped plane with rounded corner so that it has a fluent transition
from floor to background.

Create Canvas

Go to the Lert ViewporT. Use the LiNe tool to create an angle, as shown in
Figure 6.4, with the dimensions 200 cm for length and width. Name this
line canvas.

FIG 6.4 Draw Line.
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FIG 6.5 Canvas, Choose Vertex,
Apply Fillet.

FIG 6.6 Round Edge.

190

In the CommanD PaneL, choose Vertex and mark the corner point. Use FiLLer
to round the corner. Choose a setting of 25 cm. Apply the ExtrRupe MobiFiEr
with a setting of 200 cm to your canvas. The corner is now rounded. In
the rendering, these settings create a gradient in the background.

TTT T T TR T T ITTT] || e
e v e

You still need to align the canvas with TooLs/AuGN/ALiGN.... Center the
canvas so that it's in the middle of the x- and y-axes; in the z-axis, it should
be flush with the object stand of the lamp.
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FIG 6.7 Align Canvas with Lamp.

FIG 6.8 Align Selection, X, Y Position. FIG 6.9 Align Selection, Z Position.




Architectural Rendering with 3ds Max and V-Ray

Camera Setup

To set up the camera, go to the FronT Viewrort. Create a Free Camera. To get
the fewest possible distortions, choose a wide lens and position the camera
further away from the lamp. A 200mm lens is a good choice. Due to the
lamp proportions, an aspect ratio of 7:2 is best. The format is often not
relevant for a studio setup, as the rendering will most likely be isolated and
then placed into a new background. Set the resolution to 240 x 480 pixels.
Position the camera as in Figure 6.10.

E R~ E“J chap_06.0.0.max I) Type a keyword or phrase 3% % ,§ }ﬁ’ @ J

#IEI%I%@[@MI_'

Camera

Modifier List :j

Type: |Free Camera

@ o |
¥

ey Fiters... ||4l C—

FIG 6.10 Camera Setup, Overview.
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Illuminate Scene

The aim of product visualization is to enhance the object’s shape, material,
and color. Round shapes are emphasized with brightness variations; edges
with targeted highlights. We can achieve it by using a neutral background
and diffuse illumination of the scene with plane lights.




Create Test Material

As in the previous scenes, you first assign a neutral, almost white material
to all objects. Open the MaTeriaL EpiTor, create a new VRayMTL, and name it
test material. Select the VRAYDIRT material in the DiFFuse cHANNEL and set the
gray of the unoccLubep color to 230. Unlike with rooms or buildings, we are
now working with a very small object, so decrease the radius to 3.0 cm.
Set FALLOFF to 0.5. Increase the SAmPLING in the suBDIvs parameter to 16 to
get a clean result. Select all objects in the scene and assign the test
material.

22 %% I‘i’él@lfﬁll_%%
Diffusemap: 2 |Map =2 =] wart |

1= VRayDirt Parameters I
m--‘-‘--...‘........‘...'._....-..-:-.._.,......'..'..‘.,...'....,.:W EJ
occuded clr.. —
detutogE e 1.0 |
bas o e Xe4 0,0 <
affect alpha. I
ignore for Giv..vivesnens ....|.‘;
invert normal..... ; et _|
work with transparency........... e A A e n

Create Plane Lights

In the following steps, we create a plane light: a key light to the right of
the lamp and a so-called fill light opposite on the left.

«  Key light

Go to the Lert Viewport. Create a VRAYLIGHT (CommaND PANEL/CREATE/LIGHTS/
V-RaY/VRavLicHT) and name it key light. If it is not set already, change Tvre
(CommaND PaNEL/MoDIFY) to PLANE. You have now created a rectangular light
source. You can change its dimensions with Hatr-LengTH and HALF-WipTH
(these designate half the length from the center). Set each to 700 cm.
Move the light source until it slightly overlaps the canvas on the left and
at the bottom. In the Top ViewrorT, position it about 50 cm to the right of
the lamp. Compare with Figure 6.12. The light color is also important.
The lamp is made mainly from the cool materials glass and chrome. The
key light should also have a cool color to emphasize the nature of these
materials. Set CoLor to RGB 220, 240, 230. This corresponds to a very light

Studio Setup

FIG 6.11 Test Material, VRayDirt
Parameters.

Tip

In the Render Setup
dialog box's V-Ray:
Global Switches rollout,
deactivate the Hidden
Lights checkbox and set
Default Lights to Off
with Gl.
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FIG 6.12 Create Key Light and Fill
Light, Overview.

Tip

Activate Gamma
correction in the V-Ray
Frame Burrer by clicking
on the DISPLAY COLORS IN
SRGB space button.
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blue. Leave the intensity at 7 and make sure that Units is set to
DEFAULT (IMAGE).

- Fill light

As you can deduce from its name, the fill light has a more subtle character.
Copy the key light with the Mirror tool (TooLs/MirroR). Use the method Copy
with an Orrser of =700 cm. Rename the copy fill light and shift it upwards in
the Tor Viewport by about 70 cm in the y-axis. The bottom edge should be a
little bit underneath the lamp. This lets the light fade into the background
and illuminates only the back, left part of the lamp. The fill light needs a
warmer tone to achieve a soft gradient on the round areas, and it should
have a lower intensity. Change the CoLor to RGB 255, 220, 170 and reduce
the MuLtiPLiER to 0.5.

w De E S Eé - chap_06.0.0.max || Type a keyword or phrase

Now it is time to check the results again. Open the Renper Setup dialog box.
Activate V-RAY:: INDIRECT ILLUMINATION (GI) in the INDIRECT ILLumiNATION tab. Set
PriMARY BouNCEs to IRRADIANCE MAP and SECONDARY BOUNCES to LIGHT CACHE. In the
V-Ray:: IrRraDIANCE MAP rollout, set the Current Preset to Low; in the V-Rav: LiGHt
cacHE rollout, reduce Susbivs to 500.

That should be enough for a preview. Render the image. The effect of
the light sources can be assessed well with the test material and a short
render time.
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I ¥-Ray frame buffer - [100 _of 240 x 480] Flg 6.13 V Ray Frame Bufer.

fooer o]

30, rendertime Oh Om 2

Texture the Scene

Now we want to bring the lamp to life. Apart from chrome, glass is the
main material, and is present in the scene in three variations: the lamp
base is shimmering green solid glass; the lamp shade is made from white
opaque glass; and parts of the stand are clear glass.

Canvas

The canvas in the background should be as neutral as possible. We chose a
dark gray in contrast to the bright lamp.

« Create a new VRAYMTL in the MaTeriaL EbiTor and name it canvas.
»  DIFFUSE CHANNEL

Use the CoLor SeecTor dialog box to enter RGB 15, 15, 15.
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FIG 6.14 (anvas, Overview.
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B2 8%I% %% &S e
/Icanvas 3 VRayMtl |

= Basic parameters |

oifuce I | Roushvess [0 2] |

—Reflection
refiect [ |
Hightglossiness [T0 4| |[L’ Fresnel reflections I~ L
Refl. glossiness [1.0 | 3| | Fresnelion|Ts 3| |
swavs[s 2 maxdeph[s 2
Use interpolation [~ Exit color ||

«  Assign the material

Assign the material to the object canvas.

Chrome
Many parts of the stand and the lamp’s pull switch chain are chrome.

« Create a new VRaYMtL and name it chrome.
*  DIFFUSE CHANNEL

Change the color to black.
. REFLECTION CHANNEL

Select a FaLLorr map. This makes the reflection depend on the viewing
direction. That part of the sphere that faces the viewer appears black and
does not reflect. The reflection gets stronger toward the edges of the
sphere. Chrome does reflect a little from any angle, so you need to change
the black to a medium gray. Enter for the black swatch for FronT:SipE an
RGB setting of 125, 125, 125. Click on the L next to HIGHLIGHT GLOSSINESS tO
deactivate its link with RerLecTion GLossiNEss, and set HIGHLIGHT GLOSSINESS to 0.8.
This overlays the sharp chrome reflection at the edges with softer highlight
and emphasizes the contours.

»  Assign the material

In the LAver ManaGer dialog box, select the layer 00 chrome and assign the
material.
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) FIG 6.15 Chrome, Reflection.
2% (% %% |2l |[is e

f I chrome _'_I VRayMt
r |

Dific<[ | Rougmessfo.0 2|

~Reflection
Refect NN |

Hiight glossiness [0 2| | L | Fresnelreflections I~ [

Refl. glossiness [1.0 | 2| | Fresnelior |16 | 20|
Subdivs[s— | 2| Maxdepth [5 | 2|
Use interpolation [~ Exit color [N

N ; - FIG 6.16 Falloff Map, Parameters.
2% (%% (% & ([iTe e

Reflect map: flMap:O =l Falloff I

ol Falloff Parameters I
—Front : Side
[ oo 2 None 2
[ oo s None ¥ 2
Fﬂoﬁ"ﬁpe: IPerpendicuIarlParauel ﬂ

Falloff Direction: Il.ﬂewing Direction (Camera Z-Axis) LI

~Mode Specific Parameters:

Object: Norie |

Fresnel Parameters:
I¥ | Gvernide Matenal IOR.  Index ofiRefraction [ 1.6 | =]

x| FIG 6.17 Chrome, Material Editor
View.

[Map #0

¥ Auto
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FIG 6.18 Glass Clear, Reflection.

FIG 6.19 Glass Clear, Falloff Map
Parameters.
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Clear Glass

The middle section of the lamp stand is a cylinder of transparent glass. The
power cable runs through this cylinder in a narrow chrome tube. The clear

glass has a subtle blue tint.

+  Create a new VRAYM1L and name it glass clear.

»  Change the color swatches for the Dirruse, RerLecTION, and REFRACTION

CHANNELS to white.
*  REFLECTION CHANNEL

Activate the FresNeL RerLECTIONS checkbox.

a3 % XS 8% |0

;’ I glass_clear

&

=] wayus

2 7

= Basic parameters

pifise[ | |

Roughmess [50 2] |

~Reflectio

Refiect] ] _|

Subdvs[8~ 3
Use interpolation [~

Hilghtglossiness[1.0 _t_IJIT Fresnel reflections [V L
Refl. glossiness [1.0° || 3| | FresneliOR[15 | 3]

Maxdetn [T 2
exit coor [N

° REFRACTION CHANNEL

Create a FaLLorFF Map in the ReFRACTION CHANNEL. Set FALLOFF Type to FresneL and
swap the white and black color swatches (Swap coLors/Mars).

a3 % XS %0

Refract map: / IMap #1

B (|07 & &

=

=] Faloff

Falloff Type: I_Fresnel

=

Falloff Direction: l\.'iewing Direction (Camera Z-Axis) ‘_'_l

= Falloff Parameters

Front : Side

[ e sl None |7 sl
o None |~
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In the Mix Curve, add a new point slightly to the right of the bottom-left point.
See Figure 6.20. This achieves a light haze in the glass edge areas, which
makes it stand out better from the background. You avoid the risk that the
glass becomes completely transparent at the edges and therefore invisible.

FIG 6.20 Mix Curve, Adapted Curve.

Now tint the glass very slightly by using the Foc coLor parameter; set this to
220, 255, 255. You also need to adjust the Foc MuLTipLiEr to 0.01. Activate the
ArrecT SHADOWS checkbox and set AFFECT CHANNELS to COLOR+ALPHA.

FIG 6.21 Glass Clear, Refraction.
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FIG 6.22 Glass Clear, Material
Editor View.

FIG 6.23 Glass White, Reflection.
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« Assign the material to the layer 00 glass.

irop #1 S

V¥ Auto

Glass, White

The lamp shade is made from opaque glass.

+Name the newly created VRAYM1L glass white.

° DIFFUSE CHANNEL

Set the glass color to white.

. REFLECTION CHANNEL

We want the glass to be about 60 percent reflective. Use a gray with
a setting of 755 for each value and activate the FRESNEL REFLECTIONS

checkbox.

a3 % XS 8% |0

B ([T % 2

;’ I glass_white :I VRayMtl

Basic parameters |

Difse ] | Roughness[o.0— 3| |

Reflect |
Hiightdossiness[T0 4| |[L Fresnel refiections V' [L

Refl. gossiness [T0 3| | FesnelioR[TE 3| |
Subdivs[8~ 3 Maxdepth[S 3|
Use interpolation [~ exit color |
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*  REFRACTION CHANNEL

As the glass is not very transparent, change the RerracT value to a gray with
the setting 30. Again, check ArrecT sHADows and set AFFECT CHANNELS to CoLOR
+ALPHA. Assign this material to the layer glass white.

FIG 6.24 Glass White, Refraction.

TN F S8 e N W el e R
f I glass_white 3 VRayMi I

HTghtglusstnesslT JJ[_ Fresnel reflections ¥ [L
Refl. m]TJ_] FresneliOR 1.5 | =] 1
subdvs[5— 2| Maxdepth [ 3
Use interpolation [~ et color [
~Refraction
Rzﬁ'ad:- o 0R[16 2| |
Glossiness[T0 2| | Maxdepth[5— 3|
Subdivs g g E!dtcdor-r
Aﬁe\:td'udcms!— Pogndﬁnier B
Affect channels [color +aiph: » Fogbias[0.0 — 3

i S fill light FIG 6.25 Glass White, Material
m [pdate | : Editor View.

Glass, Solid

The lamp base is a cylinder of shimmering green solid glass. We will use
the fog effect again.

« Name the new material glass solid and create it in an empty slot.
+ Set a white color for the DiFruse, RerLECTION, and REFRACTION CHANNELS.

Activate FresneL RerLecTions in the RerLEcTioN group and AFrecT sHaDows under
RerracTioN. In the ArrecT CHANNELS list, choose CoLor+ALPHA. To create the green
shimmer, click on the color swatch next to Foc coLor. The desired effect is
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achieved with RGB settings 780, 255, 220 (a light turquoise). In this case, set
the Foc muLTipLier slightly higher, to 0.2.

FIG 6.26 Glass Solid, Reflection.

2% (X (%@l (i e
/ [glass_solid :I VRayMtl

e Basic parameters |

offuse[ ] | Rowmess[or 3| |

~Reflection
Refect ] |
Hiight glossiness [T0 2| |[L Fresnel reflections IV [L-
Refl. glossiness [1.0 | 2| | | FresnelioR1s |3 |
Sbdvals 3| Mexceh[s
Use interpolation [ Exit color | N

FIG 6.27 Glass Solid, Refraction.

32 %X 1% %0 & ([T % 2
f Igiass_soiid :I L‘Mﬂl

Refiect[ ] |

Hilight glossiness]l,o il_ﬂf Fresnel refiections [V [L
Refl. glossiness [1.0 || 2| | FresneliorR |16 | 2| |

Subdivs[3 7 3 Max depth [S 2|

Use interpolation [~ Exit color [
—Refraction
refat ] | 1R[e— 3|

Glossiness [T0 3| | Maxdepth[s 2
Subdivs[8— 3] Exit color || T

Use interpolation [ Fogcolor[ |

Affect shadows [v Fog multiplier [0.2 3]

Affect channels [ co/or +alph: v Fogbias [0.0 3]
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Assign the material to the layer glass solid.

FIG 6.28 Glass Solid, Material
Editor View.

|9 glass_solid x|

¥ Auto  LUpdate

Plastic

A less spectacular material—plastic—is also used in the scene. The cable at
the lamp’s base and a hardly noticeable rubber seal will be assigned this
material. We use the SHeLLac material to achieve highlights on rounded areas.

+ Create a new VRAYMTL and name it plastic.
« In the Dirruse cHANNEL, choose a gray set to 10; we do not need

reflection.

3 - . FIG 6.29 Plastic, Overview.
2% 8 X (%2 @& e

Base Material: /| plastic =] vRaymd |

= Basic parameters |

Diffue [ | Rowness[oo 2|

~Reflection
Reflect
Hiightclossiness [T,0 || |[L Fresnel refiections I [L
Refl. gossiness [T0 | 2| | Feselior[is | 3| |
Subdvs[s 3| Maxdepth[S— 3
Use interpolation [~ Exit color [ N

*  SHELLAC material

Click on the material selection next to the material name, which currently
shows VRAYMTL. Select the SHeLLac material in the dialog box that opens.
Choose the option Keep oLD MATERIAL As sUB-MATERIAL. The original VRAYMTL
plastic is now the Base material and the new SHeLLAc material is below it.
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The SHELLAC coLOR BLEND parameter determines how much the SHeLLAC
material will overlay the Base material. A setting of 700 is usually a
good choice.

FIG 6.30 Plastic, Shellac Material,
QOverview.

Go into the SHELLAC material. It is a STanDARD material. Change the DiFruse
coLor to black, which means that there is no color overlay—only the
highlight will be superimposed. You control this highlight with the
parameters in the SpecuLAr HiGHLIGHTS group. Set the SpecutAr Level (the
intensity) to 35. GLossiNess should be 25 and SorTen 25. Now you can see a
soft highlight on your plastic material.

FIG 6.31 Plastic, Shellac Standard
Material, Parameters.
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+ Assign the material to the layer plastic black.

x| FIG 6.32 Plastic, Material Editor
¥ Auto | Update I View.

Fabric

The upper part of the pull-switch is a fabric-coated string. For this final
material in our scene, we will make use of the VRAaYDIRT map.

« Create a copy of the test material and rename it fabric.

«  Go to the VRAYDRT map in the Dirruse cHANNEL. Change the uNoccLUDED
coLor RGB to 200, 200, 180. Increase the rabius to 10 cm, FALLOFF to 0.2,
and susbivs to 32. You now have a slightly beige material with a stronger
light-to-dark gradient.

FIG 6.33 Fabric, V RayDirt

|@%|?|XI%}|%I%|@ E“"lm%ié Parameters.
Diffuse map: / Ifabric_,dirt EI M

;E
|

: |0.2

bias..oiinXa 0.0 (1S¥=fo.0 12]Z:0.0
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iNVert NOrmal...es. v eeeeeensas B P TN L SO | I |

205



Architectural Rendering with 3ds Max and V-Ray

FIG 6.34 Fabric, Material Editor
View.

FIG 6.35 Render Setup, V Ray::
Light Cache.
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» Assign the material to the layer fabric.

251

Now is a good time to render the scene with a higher resolution, such as 1000
% 2000 pixels. Do not be too exact with your V-Ray settings. A quick result can
be achieved with the following settings in the Renper Setup dialog box:

e V-RAv:: IMAGE SAMPLER (ANTIALIASING)

Use the ADAPTIVE SUBDIVISION SAMPLER With the AREA FILTER.
*  V-RAv:: ADAPTIVE SUBDIVISION IMAGE SAMPLER

Set MIN RATE to —7 and Max RATE to 2.

*  V-Rav: INDIRECT ILLUMINATION (GI)

Use IRrRADIANCE MAP for PRrIMARY Bounces and LiGHT cAcHE for SECONDARY Bounces. Set
the Preset for the IRrADIANCE MAP to Low. For the LiGHT cAcHE settings enter 71000
for Suspivs with a SampLE size of 0.02 (Screen).

[mcnder Setup:v-Ray ady 1505738 T
) V-Ray:: Indrect lumination (GT) fi
S V-Ray:: Iradiance map fi
= I I
e ."M“""’

Subdivs: [1000 2| Store directlight [V
' Use camera path [

o A T Y I-‘.
Number of passes: .|__a S =[ Usemw.d.k@miurad\ngr

Scale: [sceen v

predte: [T 3] e e =]
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Fine-Tuning

The result looks rather promising. As in the other chapters, we now just
need to put the cherry on the top. We can clearly improve our scene by
adding a rim light behind the lamp in the camera direction that illuminates
only the edges of our lamp. Our studio setup is based on a popular
method, the so-called three-point lighting, which involves a key light, a fill
light, and a rim light (also called a back light).

Rim Light

Create a copy of your fill light and name it rim light. Rotate it by 90 degrees;
the arrow must point toward the camera. Move it to about the same
position as shown in Figure 6.36.

D%ECQ-G:‘.)-;' chap_06.0.0.max |! Type a keyword or phrase a4
el Tanle M fero e A i nalysis  Customize  Help
AMove Transform Type-In
e e .\-m@@n\@lﬂ
wpe s 2 RO 2
;:Eﬁ-ﬁgn__'f Inm light IT_"
[Modifer ist Ell
[wRaght
w (il e @

E I'FI—HIIIITIIIIIGLIIIIIIIII|IIII6LIIIIIIIII|IIlllllllléa
Alightsdected |8 (3] x[-0.6270n_ 2life2 710 21z w05 oy | oK | =l

Cick and crag to select and move objects

FIG 6.36 Create Rim Light, Overview.

Now you need to adjust the settings. The light color should be white. It is
very important to activate the InvisiBLe checkbox, as we do not want the
light to be visible. Set the light intensity (MuLTipLiEr) to 1.0. To fine-tune the
reflections and brightness variations, you can adjust the position of the key
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FIG 6.37 Rim Light, Parameters.

208

light and the rim light slightly. We decided to move both lights away from
the lamp by about 5 cm in the x-axis.

Bz
rim ight .|j

[Modiﬁer List EI

w71+ 6 @

FAffe:t esctiors:

You can achieve an interesting reflection on the glass tube by lifting

the fill light by 2 ¢cm and the key light by 5 cm in the z-axis. The rim light
should be positioned at an absolute height of 705 cm. If you then render
the image, you can move the light sources slightly in order to see the
differences. The position of the lights has a decisive impact on the
reflections and the material perception. Check the light calculation
resolution for all light sources. The SampLinG group for every light source
should be set to 32 for Susbivs, 0.02 cm for SHabow sias, and 0.001 for
CuTOFF.

Final Render Settings
V-Ray

Open the Renper Setup dialog box and go to the V-Ray tab. The following
bullet points each relate to one rollout.

*  V-Rav:: IMAGE SAMPLER (ANTIALIASING)

Set Type to ApapTivE DMC and ANTIALIASING FILTER tO BLACKMAN.
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FIG 6.38 Render Setup, V Ray:

I4Render Setup: ¥-Ray Adv 1.50.5P3a e
— Image Sampler (Antialiasing).

»  V-Rav:: ApApTivE DMC IMAGE SAMPLER

i Render Setup: ¥-Ray Adv 1.50.5P3a FIG 6.39 Render Setup, V' Ray:
< Adaptive DMC Image Sampler.

Set MiN. susDIvs to 2 and Max. susDIvs to 6.

Indirect illumination
Go to the INDIRECT ILLUMINATION tab.
*  V-Rav: INDIRECT ILLUMINATION (GI)

Set PrimMARY BouNCES to IRRADIANCE MAP and SECONDARY BOUNCES to BRUTE FORCE this
time. This produces an almost noise-free gray background.

*  V-RAv:: IRRADIANCE MAP

Set CURRENT PRreseT to HicH. Increase the Basic PARAMETERs settings for HSpH.
Suspivs to 60.
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FIG 6.40 Render Setup, V Ray:

' ¥ Render Setup: ¥-Ray Adv 1.50.5P3a
Irradiance Map. — —

: en 7| Radiustfe0.0 | 2| Subdvsmultif0.3 |5

P: [Density-based (best) ] ra

Calc, passinterpolation sampless [0 || %

*  V-Rav:: Brute rorce Gl

Change the suspivs setting to 70 and SECONDARY BOUNCES to 4.

FIG 6.41 Render Setup, V Ray:

Y Render Setup: ¥-Ray Adv 1.50.5P3a
Brute Force Gl. —— n

Render the image with a resolution of 2000 x 4000 pixels. Excellent job—
you have completed the final chapter! This studio setup can provide the
basis for many product visualizations; simply adapt and redesign it
according to your needs. Just as in photography, it is important to find the
setup that best suits the object you want to present.
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Page numbers followed by f indicates a figure and t indicates a table

A

Adaptive DMC image sampler, 33,
76, 91, 114, 154 155, 183

Adaptive subdivision image sampler,
33,91, 114

Ambient occlusion (AO), 14 15

Antialiasing, 32

Architecture, light in, 10

Back light, 88 90. See also Rim light
Bathmat fabric texture, 143
Bathroom
camera setup, 86
fine tuning settings, 112 113
light sources
back light, 88 90
ceiling light, 87 88
side light, 88
scene preparation, 83
open file, 83 85
texture
ceramic surface, 98 99
chrome materials, 100 101
frosted glass, 111 112
lacquer, switch, 106 107
mirror glass, 105 106
multimaterial, showerhead,
108 110
natural stone, floor, 94 96
plaster, 101 102
rubber material, 107 108
walls, natural stone, 96 98
wooden surface, 102 105
V Ray rendering settings
adaptive subdivision image
sampler, 91, 114
color mapping, 92, 114 115
frame buffer, 90
global switches, 90 91
image sampler (antialiasing),
91,113 114
indirect illumination, 92, 115
irradiance map, 92, 115
light cache, 92 93, 116

Bedroom

ceiling lights illumination,
122 123,123 124

fine tuning
adapt environment, 153
adapt light sources, 153
light mirror, 152 153

scene preparation, 117 118
assign test material, 120 121
camera setup, 121 122
link AutoCAD files, 118 119
load furniture, 119 120
open file, 118

texture
bathmat fabric, 143
ceramic material, 143 144
chrome, 145 147
color stripes, 129 131
fabric, 141 142
glass, 149 150
glass blocks, 150 151
lights ceiling, 148
mirror glass, 147
paper, screen, 139 141
parquet flooring, 127 129
plaster, 125 126
small tiles, 131 135
window frame wood, 135 138
woodlight, 138 139

V Ray render settings

adaptive DMC image sampler,

154 155

image sampler (antialiasing), 154

indirect illumination, 155
irradiance map, 155 156
light cache, 156

Bokeh effects, 29 30

Brick displacement, 80 81

Brute force algorithm, 11 12

C

Canvas texture, 195 196

Ceiling light, 87 88

Ceramic texture, 143 144

Chrome texture, 67 71, 100 101,
145 147, 196 197

Index

Clear glass texture, 198 200

Color bleeding, 5

Color mapping, 92, 114 115
Gamma 1.0, 35f
Gamma 2.2, 36f

Color stripes, 129 131

Color temperature, 6 8
effect of, 8
overview of, 8

Computer graphics, light in, 9 10

Contact shadows, 14

D

Daylight white balance, 29f

3D Studio Max, 34
adapt paths, 41 42
color mapping, Gamma 1.0, 35f
default settings of, 37f
directory structure, 39
Gamma 2.2, color mapping, 36f
Gamma correction, 41
material editor, 39f
preference settings, 35f, 38f
units setup, 40 41
used version, 42

Exposure, 27

F

Fabric texture, 141 142, 205 206
File Link Manager, 43 45

Fill light, 194

Film speed, 29

Fixed image sampler, 33

F number, 27

Fresnel reflection, 73

Frosted glass texture, 111 112

G

Glass texture, 73 74, 149 150,
198 200, 200 201, 201 203
clear, 198 200
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Glass texture (Cont.)
frosted, 111 112
mirror, 105 106, 147
solid, 201 203
white, 200 201
Global illumination. See Indirect
illumination

HDRI illumination, 177 179

llluminance, 4 6
Image sampler (antialiasing), 76, 91,
113 114, 154, 183
Index of refraction (IOR).
See Refractive index
Indirect illumination, 92, 115, 155,
183 184, 209 210
Brute force, 11 12
exterior scene, 14
interior scene, 14
irradiance map, 12 13
light cache, 13 14
photon map, 13
Intensity multiplier, 24
Irradiance map, 12 13, 77, 92, 115,
155 156, 184

K

Key light, 193

L

Latency, 29
Leather texture, 71 72
Light
in architecture, 10
in computer graphics, 9 10
in real world
color temperature, 6 8
effect of color temperature, 8
illuminance, 4 6
perception and mood, 3 4
shadow, 8 9
T Bone house
HDRI illumination, 177 179
kitchen, 174 176
stairs, 176 177
working with, 9, 10
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Light cache, 13 14, 77 78, 92 93,
116, 156, 184 185
Light sources, 9
back light, 88 90
ceiling light, 87 88
side light, 88
Linear workflow (LWF), 34
Loft apartment
create and assign textures
black leather, 71 72
brick, white paintwork, 56 58
ceiling, textured plaster, 72
chrome objects, 67 71
exposed brickwork, 58 59
glass, 73 74
parquet flooring, 59 61
picture, 61 64
reflecting white material,
65 67
rug, 72 73
white material, matte, 64 65
fine tuning settings
brick displacement, 80 81
rug displacement, 78 79
light setup, 74
sunlight, 74 75
scene preparation
adapt viewport and image
output, 47
camera setup, 47 49
open file, 46
preset for File Link Manager,
43 45
texture settings
test material creation, 49 50
VRayLight setup, 54 55
V Ray settings, 50 54
V Ray rendering settings, 75 76
adaptive DMC image
sampler, 76
image sampler
(antialiasing), 76
irradiance map, 77
light cache, 77 78
Luminance, 4, 18
Luminous flux, 4
Luminous intensity, 4
Luminous power, 18
LWF. See Linear workflow

Material Editor, 39f
Mirror glass texture, 147
Mirror texture, 105 106

Neutral white balance, 28f

(0

Opacity channel, 180
Oversampling, 32 33
Ozone, 24

P

Photon map algorithm, 13
Plane lights, 193 195
fill light, 194
key light, 193
Plaster texture, 101 102, 125 126
Plastic texture, 203 205
Primary bounces, 11

Radiance, 18

Radiant power, 18

Refractive index, 6, 6t

Render algorithms
Brute force algorithm, 11 12
irradiance map algorithm, 12 13
light cache algorithm, 13 14
photon map algorithm, 13

Resolution, 31

Rim light, 207 208

Rug displacement, 78 79

Rug texture, 72 73

S

Scene explorer, 69 70
Secondary bounces, 11
Shadow, 8 9
Shadow bias, 25
Shadow subdivs, 24
Shutter offset, 29
Shutter speed, 29
Side light, 88
Size multiplier, 25f, 24
Solid glass texture, 201 203
Studio setup
background and camera
camera setup, 192
canvas creation, 189 191
final render settings
indirect illumination, 209 210
V Ray, 208 209



fine tuning settings, 207
rim light, 207 208
illuminate scene
plane lights creation,
193 195
test material creation, 193
scene preparation, 187
open file, 187 189
texture scene
canvas, 195 196
chrome, 196 197
clear glass, 198 200
fabric, 205 206
plastic, 203 205
solid glass, 201 203
white glass, 200 201

Subsurface scattering surface

effect, 32

T Bone house

fine tuning settings, 180 182
light
HDRI illumination, 177 179
kitchen, 174 176
stairs, 176 177
materials for window
external wood, 163 167
glass, 169 170
glass, basement, 171
interior wood, 167 169
window frames, 172 173
scene preparation, 157 158
camera setup, 160
open file, 158 159
sunlight creation, 160 163
V Ray rendering settings
adaptive DMC image
sampler, 183
image sampler
(antialiasing), 183
indirect illumination,
183 184
irradiance map, 184
light cache, 184 185

U

Undersampling, 33
User defined white balance, 29f

Vv

Vignetting, 27
with rendering, 28f
without rendering, 28f
V Ray
ambient occlusion (AO), 14 15
materials, 31
primary bounces, 11
product features, 10
secondary bounces, 11
VRayBlendMtl, 32
VRayFastSSS, 32
VRayFastSSS2, 32
V Ray Frame Buffer, 195f
with Gamma correction, 37f
HDRI illumination, 179f
kitchen, 176f
without Gamma correction, 36f
VraylES, 18 19
V Ray image sampler
antialiasing, 32
oversampling, 32 33
undersampling, 33
VRayLightMtl, 31
V Ray light sources (VRayLight)
dome, 17
mesh, 17
plane, 16
properties, 16
sphere, 16
units, 18
VRayMtl, 31
VRayMtlWrapper, 32
VRayOverrideMtl, 31
VRayPhysicalCam
basic parameters, 28 29
Bokeh effects, 29 30
sampling, 30 31
V Ray rendering settings, 75 76
bathroom
adaptive subdivision image

image sampler (antialiasing),
91,113 114
indirect illumination, 92, 115
irradiance map, 92, 115
light cache, 92 93, 116
bedroom
adaptive DMC image sampler,
154 155
image sampler (antialiasing),
154
indirect illumination, 155
irradiance map, 155 156
light cache, 156
loft apartment
adaptive DMC image sampler,
76
image sampler (antialiasing),
76
irradiance map, 77
light cache, 77 78
T Bone house
adaptive DMC image
sampler, 183
image sampler
(antialiasing), 183
indirect illumination, 183 184
irradiance map, 184
light cache, 184 185
VRay2SidedMtl, 31
VRaySimbiontMtl, 32
VRaySky, 25 26
VRaySun, 19 25
intensity multiplier, 24
ozone, 24
photon emit radius, 25
properties, 19
shadow bias, 25
shadow subdivs, 24
size multiplier, 25f, 24
turbidity, 23, 22
with VRayPhysicalCam, 23f
without VRayPhysicalCam, 22f

w

White balance, 27

Test material creation, 49 50, 193
Three point lighting, 207
Turbidity, 23f, 22

TURBOSMOOTH modifier, 83, 85f

sampler, 91, 114
color mapping, 92, 114 115
frame buffer, 90
global switches, 90 91

daylight, 29f
neutral, 28f
user defined, 29f
White glass texture, 200 201
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