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At the end of this class, you will be able to:

¢ Add lights and model actual light fixtures
e Attach and modify materials and create custom materials
e Control the rendering environment to simulate natural lighting and atmospheric effects

¢ Render on your computer or in the cloud
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Rendering creates a 2D image based on your 3D scene. It shades the scene’s geometry using
the lighting you have set up, the materials you have applied, and environment settings such as
background and fog.

There have been rendering tools in AutoCAD for many years, enabling users to create realistic
images incorporating materials, multiple light sources, and entourage objects such as trees and
people, but those tools remained relatively unchanged.

In response to user feedback, Autodesk completely revised AutoCAD’s rendering tools as part
of new visualization capabilities introduced in AutoCAD 2007. Those capabilities were further
enhanced by the addition of several other new capabilities in AutoCAD 2008, including the
addition of photometric lights, more realistic sun and sky backgrounds, and procedural material
maps. AutoCAD 2009 and 2010 made further changes through the use of the ribbon bar. And
AutoCAD 2011 added an all new Materials Library and new tools for working with those
materials. AutoCAD uses mental ray®, the same rendering engine as 3dsmax®. All of these tools
make it easier than ever before to add materials and lights to your AutoCAD models so that you
can create realistic renderings. If you have used the older rendering tools in the past, the new
tools may at first seem to be much different. But in reality, many of the new tools work in a
similar fashion to those in previous versions of AutoCAD. And for those who have never
rendered before, the good news is that the new rendering tools are much more accessible and
easier to use. Many of the options that users had to contend with in past releases are now either
unnecessary, or can be ignored initially. Users can simply select one of AutoCAD’s new
rendering presets to quickly create finished renderings.

There are also commands that make it easy to walk or fly through your models, something that
was not possible at all in older releases.

AutoCAD can now display models with realistic materials, lighting, and shadows. The ability to see
these aspects of the model depends on which visual style is currently active. A visual style is a
collection of settings that control the display of edges and shading in the viewport. Instead of using
commands and setting system variables, you change the properties of the visual style. As soon as
you apply a visual style or change its settings, you can see the effect in the viewport.

AutoCAD comes with ten pre-defined visual styles—2D wireframe, Conceptual, Hidden,
Realistic, Shaded, Shaded with Edges, Shades of Gray, Sketchy, Wireframe, and X-Ray—and
you can create and add your own custom visual styles. When you select the Realistic visual
style, AutoCAD displays your model with materials and shadows. Rendering adds more realism
to those materials as well as showing reflection, refraction, and the true effects of lighting.

If you have worked with rendering in previous versions of AutoCAD, you will also notice other
changes, most of them for the better (such as being able to adjust lights using properties and
grips). But some of the changes may prove a bit daunting at first. Lights and materials are
considerably different from versions prior to AutoCAD 2007. If you are working with older
drawings that contain lights and materials, you can convert them to the new type:

¢ CONVERTOLDLIGHTS converts older lights to AutoCAD 2007 format
¢ CONVERTOLDMATERIALS converts older materials to AutoCAD 2007 format

Note that procedural materials and material mapping settings do not migrate. Also, some
material features are no longer supported, such as material by ACI (AutoCAD color index)
association. In addition, the pre-2007 commands for creating and inserting landscape objects—
LSNEW, LSLIB, and LSEDIT—are no longer included in AutoCAD.
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Rendering Basics

Rendering can be a very time-consuming aspect of a project. Because of the subtleties
involved, you can spend a lot of time adjusting camera positions, lighting, and materials. In the
past, you might spend more time creating a rendering than you spent actually building the 3D
model. In addition, when you work with multiple light sources, each of which casts shadows, the
computer calculations require a considerable amount of horsepower. Again, the good news is
that the new tools in AutoCAD can help shorten this process, because you can now preview
many aspects of your final image before actually creating a rendering. And as in previous
versions, you can do initial renderings at lower quality settings or render just a portion of the
final image, to test your changes before creating a final high-resolution rendering.

The process of creating a computerized rendering involves four steps:

e Create the actual model

o Place lights

e Attach materials to objects in the model
¢ Render the image

Other than creating the model, these procedures are conceptual rather than discrete sequential
steps, and often are performed in an iterative process. For example, you may place some lights
and create a test rendering. Then, after viewing the results of your test, you may change some
of the lights and render the image again.

All of the tools used to place lights, work with materials, and create rendered images are located
on the Render tab of the ribbon. This tab appears automatically when working in the 3D
Modeling and 3D Basics workspaces, but can also be activated when working in Drafting &
Annotation workspace.
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The Render Panel

The Render panel appears on the Render ribbon and initially (| Medom =
displays in its collapsed state. In this state, you can render an o

=

entire view, render a cropped portion of a view, select a e

render present, and render to a file. A rendering progress

meter, also found in the Render Window, displays how far [ endbr quality
rendering has progressed. You can also open the Render 640 x 480 -
Presets Manager where you can create or alter custom @ Adjust Exposure

render presets and display the Advanced Render Settings B Environment

palette to adjust more advanced settings. By expanding the 5} Render Window

Render

Render panel, you gain access to tools to adjust the render
guality, control the resolution of the rendering, adjust the exposure, display the Render
Environment dialog box where you can set fog and depth of field effects, and display the
Render Window.

Working with Lights

Placing lights in your model quickly adds a new level of realism. The Q Q o
combination of carefully placed lights and realistic materials turns a flat, . ﬁ i
shaded image into a close approximation of reality. Lght = " | status

When you work in a viewport with a 3D shaded view, the default lighting — !
comes from two distant sources that follow the viewpoint as you move

around the model. All faces in the model are illuminated so that they can

be seen. You can control the brightness and contrast, but you do not

need to create or place lights yourself. In fact, the default lighting must

be turned off in order to display lighting from user-created lights or the €® International lighting units -
sun. -l :

You can place lights into the model using the tools in the Lights panel on the Render ribbon.

User-Created Lights

Lighting - Viewport Lighting Mode ==
For more Control over ||g ht|ng’ yOU can create SAunﬁght af\d Iig‘ht from point lights, spotli‘ghts‘, and distant lights cannot be
pOInt I|g htS, SpOtlIghtS, Web I|g h'[S, and d|Stant ?vl:ﬁltat):jc;; a viewport when the default lighting is turned on. What do you
lights to achieve the effects you want. Note that

when you place your first light into a drawing, > Tum off the default lighting (recommended)
AutoCAD displays an alert dialog to let you o
.  Keep the default lighting turned on
knOW that the effects Of I|ghtS Cannot be The default lighting will stay turned on when you add user lights. To see the effect of user
. . . . lights, turn off the default lights manually.
displayed in a viewport until you turn off the
Defau It ng htl ng . Always perform my current choice Cancel _

After placing lights, you can move or rotate them with grip tools, turn them on and off, and
change properties such as color. The effects of the changes you make are immediately visible
in the viewport.

Spotlights, point lights, and web lights are each represented by a different light glyph. Distant
lights and the sun are not represented by glyphs in the drawing because they do not have a
discrete position and affect the entire scene. You can turn the display of light glyphs on and off
while you work. By default, light glyphs are not plotted.
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The appearance of light glyphs is controlled from the Light & Light Glyph Appesrance S
Glyph Appearance dialog box, accessed by clicking the [ G

Light Glyph Settings button on the Drafting tab of the -
Options dialog box. o

@§g ® =

Point Spot Web Edit Glyph Colors

Glyph Size:
For more precise control over lighting, you can use 0

photometric lights to illuminate your model. Photometric

lights use photometric (light energy) values that enable you
to more accurately define lights as they would be in the real
world. For example, you can specify that a light uses a 75W bulb and adjust the lamp intensity
of the bulb in Cadela, Lumen, or Lux units.

[ Ok ] ‘ Cancel | | Help |

/é International lighting units ~

Photometric lights were introduced in AutoCAD 2008. You can choose // Generic lighting units
the type of lights by selecting from the drop-down list at the bottom of ) 7z

the expanded Lights panel. You can select International, American, or /5’ American lighting units
Generic lighting units (g(_aneric being the default type of lights used in A —
AutoCAD 2007 and earher)_ \;;@ International lighting units

When placing standard lights, you can specify that the intensity of light diminish over a distance,
with the attenuation specified as the inverse of the linear distance from the light or the inverse
square of the linear distance from the light, or that the intensity not diminish at all. The intensity
of light from photometric lights always diminishes over a distance according to the inverse
square of the distance. Lights created in AutoCAD 2008 and newer are how photometric by
default, and International lighting units are selected by default.

Placing User-Created Lights

When you add lights to a model, you can choose the type of light by selecting from | ¢
the Create Light split button. You use this tool to create point lights, spot lights, Create | No b
distant lights, or web lights. é::t

Point
e Point Light A point light radiates light in all directions from its location. Point QE e

lights are useful for general lighting effects.

To create a point light, on the Render ribbon, in the Lights panel, expand the
Create Light split button and choose the Point light tool (or use the POINTLIGHT
command). If this is the first light you are placing, you will need to turn off the default lighting

before you can see the effect of this light.

point light ey rendering with point light

The program then prompts you to specify the source location. You can click to select a point
or specify coordinates. Since you are working in 3D and most likely want the light source to
be placed somewhat above the objects in the model, it is often easier to move the cursor
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until you locate a point on the XY-plane, then press the TAB key twice to make the Z-
coordinate active, specify a Z-coordinate value, and then press ENTER.

Once you specify the location of the light, there are a number of options. You can assign the
light a name, control its intensity factor, use the Status option to turn the light on or off, set
the photometry value of the light, control whether the light cases shadows or not, adjust the
attenuation, and control the color of the light. Since you can easily adjust any of these
values later, it is usually easiest to simply press ENTER to exit from the command. AutoCAD
will automatically assign a hame to the light (such as Pointlightl). As soon as you add the
light, you can immediately see its effect on the model. You also see the point light glyph.

Spot Light A spot light emits a directional cone of light. It casts a focused beam of light, like
a flashlight, a follow spot in a theater, or a headlight. The light in the central portion of the
cone is typically brighter than the light around the edges of the cone. You can control the
direction of the light and also adjust the angle that defines the size of the central portion of
the cone, or hotspot, as well as the angle that defines the outer extents of the cone, or
falloff. The greater the difference between the hotspot and falloff angles, the softer the edge
of the light beam. If both values are nearly equal, the edge of the light beam is sharp. Values
can range from 0 to 160 degrees. Spotlights are useful for highlighting specific features in
areas of your model.

To place a spot light, on the Render ribbon, in the Lights panel, expand the Create Light
split button and choose the Spotlight tool (or use the SPOTLIGHT command). If this is the
first light you are placing, you will need to turn off the default lighting before you can see the
effect of this light.

J L 4
s

hotspot cone angle

g L

=
fallout cone angle — =/ |
s =

soft edge

spotlight rendering with spotlight

The program then prompts you to specify the source location, and you can use methods
similar to those described for placing a point light. But after specifying the source location,
the program prompts you to specify a target location. Since spot lights emit a directional
cone of light, you must specify both the location of the light itself and where you want it to
shine. Once you have specified both points, the program prompts for a number of additional
options, similar to those for a point light. Again, it is often easier to simply press ENTER to
exit from the command and then adjust these values later if necessary. AutoCAD will
automatically assign a name to the light (such as Spotlightl). As soon as you add the light,
you can immediately see ifs effect on the model. You also see the spot light glyph.

Distant Light A distant light emits light that travels in parallel rays in one direction and does
not diminish over distance; it is as bright on each face it strikes as it is at the source. You
specify a From point and To point anywhere in the viewport. There is no glyph to represent a
distant light in your drawing. Distant lights are useful for uniformly lighting objects or a
backdrop. But distant lights are not physically accurate. For that reason, if you try to insert a
distant light when the lighting is set to American or International lighting units, or switch from
Generic lighting units to one of these photometric light units after a distant light has been placed
in the drawing, AutoCAD displays a warning.
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rendering with distant light

distant light

To place a distant light, on the Render ribbon, in the Lights panel, expand the Create Light
split button and choose the Distant light tool (or use the DISTANTLIGHT command). If this
is the first light you are placing, AutoCAD will display an alert to let you know that you must
turn off the default lighting before you can see the effect of this light.

But as soon as you turn off the Default Lighting, AutoCAD displays a second warning,
informing you that distant lights may result in overexposure when the lighting units are
photometric. You can either disable distant lights when the lighting is photometric, or allow
distant lights. Although Disable distant lights when the lighting unit is photometric is the
recommended choice, if you click that option, the command will end.

Lighting - Photometric Distant Lights ==

Distant lights might result in overexposure when the light unit is
photometric. What do you want to do?

* Disable distant lights when the lighting unit is photometric
(recommended)

2 Allow distant lights

| Always allow distant lights (not recommended)

The program then prompts you to specify the light direction from and to points. After
specifying both points, the program displays a number of additional options, similar to those
for point and spot lights. You can press ENTER and adjust any of these values later.
AutoCAD will automatically assign a hame to the light (such as Distantlightl). As soon as
you add the light, you can immediately see its effect on the model, but unlike point and spot
lights, distant lights do not have light glyphs. So you will not be able to select the light in the
model in order to modify it. Instead, you can click the small arrow in the lower-right corner of
the Lights panel to display the Lights in Model palette. You can select a light in the list and
then right-click and choose Properties to modify the light using the Properties palette.
When selected, you can also use gizmos to move and rotate distant lights.

X| Lights in Model: x ‘ | ‘
o I Light - t &, | ¥
—| | Type  Light Name = [ ] % |
9, Distantight3 | General =
Y Pointlight1 Name Distantlight3
S Spotight2 Type Distant
On/Off Status On
Shadows On
Intensity factor 1.0000
Filter color [ 255,255,255
4 Photometric properties “
Lamp intensity 1500.000 Cd
Resulting intensity 1500000 Cd
Lamp color O D65White
Resulting coler [0 255,255,255
L  Geometry -
From Vector X -476114
2| Clidalight on the it to select tin the Eiponl¥e torl -403906
£ | madel. Use CTRL for multiple selection. From Vector 0.0000
= | nNote: Distant lights and the sun do not
2 | appear as nterface objects n the model, llaleciopt 1487922
P i) To Vector Y 79.9681
= t
2 e To Vector £ 0.0000
- s Source Vector X -102.1809
“E] Source Vector ¥ 1203587
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Weblight A weblight is a 3D representation of the light intensity distribution of a light source.
Weblights can only be created when the lighting units are set to International or American
lighting units. Weblights can be used to represent non-uniform light distributions derived from
data provided by manufacturers of real-world lights. This gives a far more precise representation
of the rendered light than either spot or point lights are capable of producing.

“\Z
4 180°
0y
X
Yo
Photometric data depicted 3D representation of light distribution A typical web light

using a goniometric diagram

Light distribution data is stored in photometric data files
saved in the IES LM-63-1991 file format.

This directional light distribution information is stored in a photometric |z b o x
data file in the IES format using the IES LM-63-1991 standard for ksl &
photometric data. E (p cowup
AutoCAD comes with several web lights, which have photometric f (o
data files already attached. These predefined web lights can be 3 (g oweu
found in the Tool Palette. You can also place a weblight into the | (& oo reosen
model and then attach a photometric data file you obtain from a 5 BWHaegen
lighting manufacturer using tools in the Properties palette. 2| o Haiogen

s Bulb
You can load photometric data files provided by various oW e
manufacturers under the Photometric Web panel in the Properties  [¢ B
palette for the light. 2

2] Recessed 75W
To place a weblight using the Weblights tool, expand the Create E, ;'"”"":;SW .
Light split button and choose the Weblight tool. If this is the first H & wapgavep |8
light you are placing, AutoCAD will display a warning and you will E @ ﬁﬁ:q Recessd 7sv_FWauwasn web
need to turn off the default lighting before you can see the effect of £ —_—
the light. = E

SR i

The program prompts you to specify the source location and then

prompts for a target location. Since weblights can be directional, you generally have to
specify both the location of the light and the point at which you want it to shine, although the
predefined web lights in the Tool Palette may skip this step. After specifying these points,
the program displays a number of options similar to those when placing other types of lights,
and it is usually easier to skip these and make any necessary changes later. As soon as you
add the light, you immediately see its effect on the model. If you insert a predefined
weblight, you may not see any of these options. If the weblight already has an IES file
attached to it, most of these options will be determined by the values in the data file.
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Each inserted weblight has a glyph. If the weblight has an IES data file attached, the
appearance of the glyph reflects the specific light distribution pattern of the weblight. If the
weblight does not yet have an IES data file attached, it will have a generic weblight glyph.

You can select a weblight and display its properties in the Properties palette. In the
Properties palette there is also an area called Photometric Web. If the weblight does not
yet have an IES data file attached to it, this area will be blank. If you click in the Web File

field and then click on the adjacent button, AutoCAD displays a Select Web File dialog. You
can then locate the IES file you want to attach to this light. When you select an IES file, you
can see a preview of its light distribution diagram.

Once you attach an IES data file, you will see this same light distribution diagram in the
Photometric Web area in the Properties palette. And when you render a model that
contains weblights, the lighting looks very realistic. Rather than a perfectly round hot spot
and falloff, it has the sort of shape you would see if the light was coming from a real world

light fixture.
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Working with Sunlight

You can enable sun light to light your model using a special light that simulates the effect of
sunlight. Sunlight can also be used in conjunction with sky simulation to provide a dramatic
background and show how the shadows cast by a structure affect the surrounding area.

The rays of the sun are parallel and have the same intensity at any distance. The angle of the
light from the sun is controlled by the geographic location you specify for your model and by the
date and time of day. Unlike other light settings, all of the settings for the sun except for the
geographic location are saved per viewport, not per drawing. The geographic location, however,
is saved per drawing.

. . . . ‘& @ Set Locati
The sun and location properties are controlled using tools in Q = O"ﬂ

the Sun & Location panel on the Render ribbon. To enable AP [
sunlight within your drawing, click the Sun Status tool. :

| Sun & Location ¥

As with other lights, if sunlight is the first light you are placing, AutoCAD will display an alert and
let you know that you must turn off the default lighting before you can see the effect of the light.
Once you turn off the default lighting, however, the lighting in the model immediately changes.
The model looks very dark in spite of the fact that the sun is now supposedly shining. That is
because you have not yet established the location of the model.

To set the location, expand the Set Location split button and choose either From Map or From
File. If you choose From File, you can import a KML or KMZ file. If you choose From Map,
AutoCAD will display a dialog box asking you if you want to use Live Map Data. If you do not
click Yes, you will not be able to use a map to specify the geographic location. In order to use
live map data, however, you must be signed into your Autodesk 360 account. If you have not yet
signed into your Autodesk 360 account, the program displays an Autodesk 360 Sign-In dialog.

Home Solid  Surface Mesh QGEIGEE Parametric Geolocation - Live Map Data

s 3 b Py 7 n i
Q’ QB - @ i by Do you want to use Live Map Data?
Sun :
Status

CLr_EEhtE - Nao Shadows Sk:}'.Off From Map = Live Map Data enables you to use an online service to display
ight maps in AutoCAD. You must sign into Autodesk 360 to access

Lights 3| [% From File online maps.

By accessing or using this service, you understand and agree
that you will be subject to, have read and agree to be bound by
the terms of use and privacy policies referenced therein: Live
Map Data - Terms of Service.

7] Rernember my choice Yes

Once you have signed into your Autodesk 360 account, the program displays the Geographic
Location dialog. Initially, this dialog shows the entire world. You could click to specify a location
on the map, but it is much easier to search for an address or a latitude and longitude.

A Geographic Location A Geographic Location
[ 3 Belingharr [ a

Found 4 result(s)
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@S Coordinate System: Drawing Unit: | Inche G5 Coordinate System: Drawing Unit:
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Notice that selecting the location also sets the time zone. Once you find the desired location,
use the tools in the dialog to place a pin on the map corresponding to the location and then click
Continue. The program the prompts you to Select a point for the location. After specifying
that point, the program prompts you to specify the north direction, or you could specify the
angle. As soon as you do that, the command ends. A geolocation marker is displayed in the
drawing at the point you specified and a map is applied to the drawing, below the drawing
geometry. You can use the tools on the Geolocation ribbon to change the display of this map
or toggle it off.

BB ol ) P[] [ [~ El 5[] [uooe [LVOT ® [worwomercator R/ [ JiEHcF o IEE TN

Now that the location and time zone are filled in, you can adjust the date and time by adjusting
the sliders in the Sun & Location panel on the Render ribbon.

Sun and sky are the primary sources of natural illumination in AutoCAD. Whereas the rays of
the sun are parallel and of a yellowish hue, the light cast from the atmosphere comes from all
directions and is distinctly bluish in color. When using photometric lighting, you can adjust the
sky background and other sun properties.

In the Sun & Location panel, notice that the sky
status is currently set to Sky Off. If you expand

a5l A sl e (e e (673D Modeling -

Solid Render [EETET I TS it

Home Surface  Mesh

illumination turned off, or choose Sky
Background and Illumination, which turns on
both the sky background and sky illumination
computations for rendering.

this split button, you can choose Sky @ Q] - @ @ set Location

Background, which turns on the sky Creste  Fullshadovs | (R N P E

background for rendering but leaves the sky AR - BN ] 221 PM
Lights + ‘@ Skey OFf ‘ u |

@ Sky Background

T @ Sky Background and Illumination

If you render the scene with the sky off, the scene will be lit by sunlight, but the background will
be black. If you render the scene with the sky background turned on, the sky will no longer be
black, but there will be no illumination on the sides of objects facing away from the sun. If you
turn on both the sky background and illumination, however, you will notice that it takes much
longer to complete the rendering. In fact, you will see that the rendering engine makes several
passes before it completes the rendering. But now, the sides of the objects facing away from the
sun have become illuminated, because light has bounced around in the atmosphere so that it
comes from all directly. Also notice that shadows are no longer harsh, and if you look carefully,

11
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you can see that some of the color of the objects themselves has been reflected onto the
ground, just as it would in the real world.

When you turn on sky illumination, AutoCAD uses a global illumination algorithm called radiosity
to calculate the final rendering. Although this color bleeding may seem like a minor detail, if it is
missing from a final rendered image, the image tends to look fake even though it may be difficult
to point out exactly why.

When you turn on the sky background and illumination, AutoCAD also calculates the
appearance of the sky and the sun, and the sun can even be included in the rendered image.

You can adjust the sky and sun settings. Click the small arrow in the lower-right corner of the
Sun & Location panel to display the Sun Properties palette. Notice that here you can turn the
sun on and off and control various sky properties, including atmospheric haze, the appearance
and location of the ground plane, the amount of blurring between the ground plane and the sky,
the color of the ground plane, and the color of the night sky. In the Sun Disk Appearance area,
you can adjust the sun disk scale and glow intensity. And in the Sun Angle Calculator area,
you can change the date and time.
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B Tntensity Factor L0000 I Adjust Sun & Sky Background [=]
Color W2228 —
ype: =
Shadows On ‘Sun &1
Preview
Status Sky Background and lllumination
Intensity Factor 1.0000
Haze 0.0000
| Horizon -
Height 00000
Blur 0.1000
Ground color I 128128,128
Advanced o
Aerial perspective Off Status On
Visibility distance 100000000 Intensity Factor 1.0000
Sun disk appearance o Color W 32228
Disk scale 40000 Shadows On
Glow intensity 1.0000
T ‘ -
s nterly) 10000 Status Sky Background and Illumnination
[SunAngleGalevlator =] :
Dete 171272013 |Geographiclocation =]
Time 4:00 PM City: Current” i
Daylight Soving o En;j:fé(yﬁsMBT—OB:OOJ Pacific Time (US & Canada); Tijuana H
Azimuth 229 Latitude Direction: North
Altitude 5 Longitude: -1224712 X
Seogrpnctoaton = oy Lo [ome ] [ ]
9 City: *Current*
B Time Zone: (GMT-08:00) Pacific Time (US & Canada); Tijuana
g Latitude: 48.7523
2 Latitude Direction: North
g Longitude: -122.4712
A Longitude Direction: West
s

Also notice that in the Sky Properties area, if you click the button on the Sky Properties bar,
AutoCAD displays the Adjust Sun & Sky Background dialog. This dialog includes most of the
same settings as the Sun Properties palette.
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Using Luminaire Objects

You can embed lights inside blocks that also contain geometry, thus creating light fixtures that
model both the physical and photometric properties of actual light fixtures. To do this, you would
first model the light fixture in 3D, then place lights in the proper location within the light fixture
model, and finally create a block containing both the 3D model and the lights. You could then
place this block into other models.

When you render a view containing one of these luminaire objects, you can see that the light
appears to actually be coming from the light fixture and both the properties of the lights and the
shape of the light fixture models affects the appearance of the light.

By placing each light fixture on its own layer, you can use layer controls to try out different light
fixtures. You can also save layer states with various views to quickly see what an image would
look like with different light fixtures.

Note that when you create light fixture blocks like this, you can no longer turn individual lights on
and off. To switch an individual light on and off or change its properties, you would need to go
into the block editor in order to control the lights within the light fixture block.
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Controlling the Location and Properties of Lights

With the exception of the sun and lights in blocks and xrefs, each light you add to the drawing is
listed by name and type in the Lights in Model palette. You can easily modify lights similar to
the way you would modify any other objects in a drawing.

X| Lights in Model: x ‘ _______ | ‘ |
- 13 [ Light - || | o 5
= | | Tvee  Lishtiame | - l I T
. \ = = = | General -
b Y- (S @ setiocation - g Gpotiohtl - |
g Q] O Q b S spotight2 PREeLUE Name Spotlightl
Creste  Full Shadows | Sun  Sky Off i Properties Spotlight hs
Light . Status <l Mat Glyph dii%a, v On/Off Status On
Lights ~ Sun & Location u | Shadows On
= Hotspot angle 45
~liCustom \flgy_\fl[éinfﬁn Lights in Model Falloff angle 50
Turns on and off the Lights in Model palette that lists all lights in Intensity factor 1.0000
the model Filter color [ 255,255,255
Plot glyph Mo
With one or more lights selected, right-click and use the shortcut T "
menu to delete or change the properties of the selected lights. o ida _‘SP 2 uto
otometric properties -
[ LIGHTLIST Lamp intensity 1500.000 Cd
Press F1 for more help Resulting intensity 1500.000 Cd
L I D65Whit
| Cickalight on the it to select tin the ST = e
S | model, Use CTRL for multiple selection. Resulting color 0 255,255,255
= Mote: Distant lights and the sun do not a
c | appear as interface objects in the model. | Geometry
2 Position X 28.9534
o Position ¥ 14.7441
- Position Z 10.0000
Bl =
arget X 27.0132
. Target ¥ 10.1585
% argetZ 4.0000
= | Targeted Yes
=l = =
| |,

With a light selected, in the Properties palette you can control any of its properties. Most are
self-explanatory. Here are a few that are particular to lights:

o Type Specifies the type of light: point light, spotlight, or web light.
e On/Off Status Controls whether the light emits light when the default lighting is turned off.

¢ Shadows Controls whether the light casts shadows. To be displayed, shadows must be
turned on in the visual style applied to the current viewport. If shadows cast by a particular
light are not really visible in the finished rendering, you can speed up AutoCAD’s rendering
calculations by turning shadows off for those lights.

e Intensity Sets a multiplier that controls the brightness. Intensity is not related to
attenuation.

o Filter Color Sets the color of the light emitted as if it is passing through a colored filter.

In addition to these settings available for all lights, some lights provide additional settings. For
example, you can control the attenuation (how light diminishes over distance) and use limits,
which work like clipping planes to control where light is first emitted and where it stops. You can
also control whether a light glyph is visible and plots or not.

With a light selected, you can also use gizmos to
move or rotate a light and use grips to change
where a light is shining. For spot lights, you can
also use falloff and hotspot grips to change the
appearance of the light.
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Working with Materials

Attaching realistic materials to objects in your model truly brings those objects to life. By
attaching materials, you make the flat surfaces appear to be made out of real brick and mortar.

You attach materials using the tools on the Materials panel of the Render ribbon and the tools
in the Materials Browser.

AutoCAD comes with a library of hundreds of predefined materials and textures. That library is
shared by all Autodesk programs that support materials. In order to utilize those materials and
textures, you must install the material library. If you use multiple Autodesk programs, the
materials library may have already been installed when you installed another program.

In AutoCAD, you can access all of the materials using the Materials Browser. To display the
Materials Browser, click the Materials Browser button in the Materials panel on the Render
ribbon. The Materials Browser behaves like any other palette in AutoCAD. The Materials
Browser is divided into two main areas. The Document Materials area at the top shows all of
the materials already loaded in the current drawing. This area will always include a Global
material, which is the default material for all objects that have not yet been assigned a material.
You can use tools in this area to filter the display of document materials. For example, you can
show only those materials that have already been applied to objects in the drawing. You can
also change the way the view materials are displayed, such as in a list or thumbnail view,
change the thumbnail size, and change how materials are sorted.

x

The Library in the lower portion of the palette shows || 5= QJ
the materials library. By default, it includes the B Document Materials: All Bi=-
Autodesk Library and a Favorites library. You can Nam ~ Type  Category
also create and save your own custom material B cen. CoramicTie
libraries. When you select a library on the left, you Bl ooter Geneic Defaut
can see a list of materials in that library on the right.
There are also controls to filter and adjust the display ft v) Autodesklibrary v) Ceramic v gOi=-
of these materials. T e Nem + Type  Category
In order to use a material in a model, you must first Ry =) fom | e | CommieT
add that material to your drawing. There are a ’,':: Concrete . 15.lue Cera.. Ceramic:T.
number of ways to accomplish this. For example, b T Fabric _
you can locate a material in the Library and drag T Wl e e comcn.
and drop it onto an object in the drawing. This Ml Gloss - l.an | Cera.. CeramiciT.
applies the material to the object and adds it to the > My =
Document Materials area. You can also drag and Pnzs) kj -y | Cem. | Coramic T--
drop a material from the Library into the Document Rt i tive | Com | Commic L
Materials area to add that material to the drawing ::;:;::"amus
without actually adding it to any objects in the 3 i Plastic i liay | Cem | Ceramic T
draWIng g I-: Ei?:l?:;g i 2i..on  Cera.. Ceramic: T..

. T Tl Sitework
You can also use the Search field to locate E| i Stone B o cConmict
materials. @ B @-

You cannot edit any material in the Autodesk Library. If you move the cursor over a Library
material, you can see a lock icon. But once a material has been added to the Document, you
can modify the copy of the material within the document and then save that version of the
material to a user library. Tools at the bottom of the Materials Browser let you create, open,
and edit user-defined libraries, create new materials in the current drawing, and open the
Materials Editor.
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Applying Materials to Objects and Faces

You can attach a material to an object, individual faces, or to all objects on a particular layer.

¢ To attach a material to an object, drag the material from the Materials Browser (either the
Document or Libraries area) onto the object.

e To attach a material to an individual face, press the CTRL key while dragging the material
from the Materials Browser onto the face of an object.

e To attach materials to objects by layer, use the Material Attachment Options dialog box
(displayed by clicking the Attach By Layer tool in the Materials panel of the Render ribbon).

Annotate  Layout View  Manage Output | Material Attachment Options @
% Materials Browser . Medium

Drag a material onto a layer:
O Materials / Textures On ~ )

Render
- \‘a Material Name Layer Material

<[} Material Mapping ~

Checker Black-White 0 Global

{  —
36 Remove Materials

g@ Attach By Lay
)

% Copy Mappil Attach By Layer

9 Reset Mappin Associates materials with layers . Polished - Pink Cabinets

Floral Brown Title Block Global

2]
=)

o
o

Global Walls

White Oak ... ?’\E

é

Stainless - ... Ef\é

H Material —  ATERIALATTACH

Press F1 for more help

o
e
@
o
il
o
)
3
=

Red Oak - Natural Counters

Stainless - Polished Brushed Appliances

2]
=)

o
o

. White Oak - Solid Matural Medium Glos! Ceiling

- |
AT

1

4 1 3 4

[ OK ] ICanceI I I Help I

The left side of the dialog box shows the materials available in the current drawing. The list
on the right shows the layers in the drawing. To attach a material to a layer, simply drag it
from the list on the left and drop it onto the layer in the list on the right. The material is
attached to all objects on the layer whose Material property is set to BYLAYER (the default).
To remove a material from a layer, click the adjacent Detach button.

Creating and Modifying Materials

A material is defined by a number of properties. The available properties depend on the selected type
of material. To create a new material, in the Materials Browser, click the Create New Material
button. Note that the material you create will be added to the materials in the current drawing, not to a
library. When you create a new material, you can choose the type of material you want to create, or
create a generic material. Any of these choices will open the Materials Editor palette so that you can
adjust the properties that define the material. The available properties depend on the selected type of
material, whereas a generic material can include all of the properties.

The Materials Editor palette has two tabs. The Appearance tab contains the various property
controls, whereas the Information tab lets you specify information about the material, such as a
description and keywords. In the upper portion of the palette, you can control the type of preview used
to display the material (a sphere, cube, cylinder, and so on). The first thing you should do is give the
material a name. You can then specify material color options and use sliders to set properties for
reflectivity, transparency, and so on.
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Appearance | Information Appearance | Information
o 13
(5] (5]
My Floor Material Red Oak - Natural
¥ Generic ¥ Wood
Color [EEENERED - Image | - e |
Image M = - 3 =
red_oak_natural.png
(no image selected) Stain
Image Fade 100 Finish | Glossy Varnish ~
Glossiness 50 v Used For | Flooring -
Highlights | Mon-Metallic - b [/ Relicf Pattern
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- =
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Generic materials have a number of properties that you can use to refine your material, including:

Color specifies the color of the object

Image controls the diffuse color map by assigning an image or procedural image
map

Image Fade controls the composite between the base color and diffuse image; only
editable if an image is used

Glossiness controls the reflective quality of the material

Highlights specifies the specular highlights of the material

You can also toggle on and then control the following properties (or map channels):

Reflectivity controls the reflective quality of the material
Transparency  controls the transparency of the material
Cutouts controls the perforation effects of the material

Self-lllumination controls the appearance that light is being emitted by an object

Bump

controls the bumpy or irregular surface of the material

Rather than create a new material, you may simply want to modify one of the materials you
have already added to the drawing. For example, perhaps you want a nice red oak floor. After
adding the material to the drawing, you decide that you want smaller planks and want them to
run across the width of the floor rather than along the length.

Many materials are based on images of actual materials. In this case, the oak flooring is based
on an image of the actual flooring, assigned as a texture map. To modify the properties of such
a material, you can edit the image of the material using the Texture Editor.

For example, to rotate the orientation of a material applied to a floor:
1. Open the material in the Materials Editor.
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2. Open the image in the Texture Editor by either double-
clicking on the image or selecting Edit Image from the Image
drop-down.

3. Expand Transforms and then change the rotation angle by
either moving the slider or entering a rotation angle.

Note that if you select Link Texture Transformations, any changes
you make affect all linkable attributed. For example, if you rotate a
texture map for a materials that also has a bump map, the bump
map will also be rotated. If you clear this checkbox, any changes you ] mage

Source red_oak_natural.png

make will only affect the particular map. Biightness 100

Invert Image

You can also adjust the scale to specify real-world units and the repetition ¥ Transforms
of the image to tile the map horizontally and vertically.

Link texture transforms
¥ Position
Offset 10.0000 X
0.0000 =
Rotation 0.00°

&

Using Texture Maps

Images that are assigned to materials are called maps and can be used > Scale
to improve the appearance and realism of materials. Materials that

contain one or more images are called mapped materials.

Each material property or map channel can be assigned either an image map or a procedural map.
For example, if you want a wall to appear to be made out of brick, you can create a material that has
an image of the bricks assigned as its texture map. This is the most common type of mapping. You
can use most common raster image formats to create texture maps, including BMP, GIF, JPEG,
PCX, PNG, TGA, and TIF.

Maps can also be used to achieve other effects, and you can use more than one map for the
same material. For example, you can use both an image map and a transparency map to create
the appearance that portions of an object are transparent. Or you can add a bump map to make
an otherwise flat object appear to have a bumpy or irregular surface.

P Repeat

&) Texture Editor - Wood

Here is an example of how you can use maps to create a material that looks like individual
raised letters for a sign.

First, create two images of the letters. The first one, using the actual color of the letters on a
white background, will be the image map. The second, showing the same letters but with the
letters in white against a black background, will be the cutout map. A cutout map creates the
effect of partial transparency. White areas will appear opaque and black areas will appear
transparent.

1% SIGN-CUT.png [1:1] (Background) [Sl= =S

GRAND HOTEL [V DL LT

Open the Material Browser and create a new Generic material called “Hotel Sign.” In the
Generic area, click in the Image field. The program displays a file open dialog. Select the image
map file and click Open. AutoCAD immediately displays the Texture Editor.

1% SIGN-MAP.png [1:1] (Background)

Before adjusting the image map, select the Cutouts checkbox. As soon as you do, you again
see a file open dialog. This time, select the cutout image and click Open.

Now you see the black and white cutout image map in the Texture Editor. If you click on the
image map in the Materials Editor, you see the image map in the Texture Editor.

In the Texture Editor, select the Link Texture Transforms checkbox, so that any changes you
make to one image map is automatically applied to the other. Then, in the Scale area, you will
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change the Sample Size. First, unlock the aspect ratio so that you can adjust the Width and
Height separately and then set the Width to 72 and the Height to 24.

Next, in the Repeat area, you need to change the way the material is mapped. Typically,
materials such as brick need to fill the entire surface of the object onto which they are applied.
But in this case, you only want one instance of the sign, so change both the Horizontal and
Vertical settings from Tile to None.

|<x | Appearance |Information|
3
(5]
¥ Generic L
Color ~ : :
Image ~
9% GRAND HOTEL GRAND HOT
ARAALR LATEL ARAUR LUAT
SIGM-MAP.png
Image Fade 100 [m] Image
Hrzsmas 50 T Source SIGN-MAP.png
Highlights | Metallic - Brightness 100
¥ v Reflectivity Invert Image
! 50 T ¥ Transforms
Dlgs 30 T +| Link texture transforms
» | Transparency ¥ Position
¥ ' Cutouts Offset 0,0000 = X -
Image ~ o
gl GRAND HOTEL GRAND HO UL S
AL LA mALR LAY Rotation 0.00°
SIGN-CUT.png ¥ Scale
> Self lllumination K= Sample Size | 72,0000 + Width
o
| YL Bump & 24,0000 £ Height
E Image B __E ¥ Repeat
ﬁ a ? Horizontal | Mone ~
% (no image selected) g Vertical | None -
= __ Aencunt | 7 e
G @ @

Make just a few more adjustments. In the Materials Editor, in the Generic area, expand the
Highlights drop-down and choose Metallic so that the letters appear to be made of a metallic
material. Also select the Reflectivity checkbox so that the letters appear a bit reflective as well.

Now, all you need to do is to go to the Materials Browser and drag and drop the new Hotel
Sign material onto an object. As soon as you do, you can see the sign in the model. Notice how
it appears as if there are individual letters attached to the brick.
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Procedural Maps

Procedural maps add further realism to a material. AutoCAD includes a number of procedural
maps, including checker, gradient, marble, noise, speckle, tiles, waves, and wood.

m

]L
il

Unlike texture maps, which use bitmap images, a procedural map is generated by a
mathematical algorithm. As a result, the types of controls vary depending on the capabilities of
the particular procedural map. Procedural maps can be generated in two or three dimensions
and you can nest additional texture or procedural maps within a procedural map to add depth
and complexity to the material.
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Preparing Your Own Bitmaps

If you find that the Autodesk Material library does not contain a
material that closely matches what you need, it is actually quite easy
to create your own custom materials. Most common raster image
formats—BMP, GIF, JPEG, PCX, PNG, TGA, and TIF—can be used
as maps. You can capture images for use in creating new materials
by scanning them or using a digital photo.

After capturing the image of the material, load it into a paint program (o mage

and isolate a portion of the image so that it will tile properly without e et
any obvious seams. You should also adjust the size of the image at + Position

this point so that it matches real-world units. Then, save that image. e -
One you have saved the image, you can use it as the basis for a new vs:;mion -

material. Back in AutoCAD, open the Materials Browser, create a
new Generic material, and assign it a name. Then, click in the Image
panel, select the image of the material you just saved, and click
Open. In the Materials Editor palette, you can make any other
necessary adjustments.

Sample Size [15] |-+ Width
4 L =

0.3048 2 H
Specifies the
¥ Repeat horizontal scaling
Horizontal | Tile for this texture. -

Vertical | Tile

&) Texture Editor - Color

The key to creating your own material is ensuring that the material is the correct size when
applied to objects in your model and making sure that the image will tile properly, without any
unwanted seams, so that once it is applied to an object in your drawing, it extends seamlessly
across the object.

Saving Materials to a User Library

When you create a new material or modify a material, that new or modified material only exists
within the drawing in which it was created or modified. Remember that the materials in the
Autodesk Library are locked—you cannot make changes to the materials library that comes with
AutoCAD.

In order to use your custom materials in other drawings, you | X[ a
can save them to a user library. To add a material to the | Document Materials: Al Bis
Favorites library, right-click on the material in the Document s s L
Materials list in the Materials Browser and then choose M e Generc. Defauk é
Add To > Favorites. Note that at this point, you could also LR U

add the material to the current active tool palette. g Edi — Cmg?y =
You can also create additional user libraries. To create a new | = reome 0| G G
user library, click the button in the lower-left corner of the m.; .
Materials Browser. In the drop-down, you can open an e Amvemwale_
existing library or create a new library. If you select the e il el il
Favorites library, you can create a category within the Nt Wl e comen.
Favorites library but you cannot remove or rename the Cfoerii ] | TSR
Favorites library. If you create a new library, you can give it g m [ [ETTRT—
any name you want. You can then right-click on a material in = | & B s v o
the Document Materials list and add the material to either | - e R
the Favorites or your new user library. Once you have added |2 -6 e e T

materials to a user library, you can use tools in the Materials
Browser to create categories so that you can organize your custom materials into categories
that you define. You can also rename user libraries.
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If you no longer need to see a user library, you can choose L e RS S Ay
Remove Library to remove it from the list of open libraries. Bl e ing

The library still exists, but no longer appears in the list of 3 it

libraries. To open it again, expand the tool, choose Open 3| Ecapteamng O

Existing Library, locate the library, and click Open. To e ‘ﬂ]ngmw
delete the actual library file, use Windows Explorer. S

Adjusting Material Mapping soeeconen

After you attach a material with a texture, you can adjust the orientation of the texture map on
the objects or faces. Material mapping adjusts the material to fit the shape of the object.
Applying the appropriate type of material mapping to an object improves the fit:

Planar Spherical Cylindrical
e Planar maps the image onto the object as if it was projected from a slide projector onto a
flat plane. The image is not distorted, but the image is scaled to fit the object. This mapping
is most commonly used for faces.

¢ Box maps an image onto a boxlike solid. The image is repeated on each side of the box.

e Spherical warps the image both horizontally and vertically. The top and bottom edges of
the bitmap are compressed to points at the north and south poles of the sphere.

e Cylindrical maps the image onto a cylindrical object so that the bitmap’s horizontal edges
are wrapped around the object. The height of the image is scaled along the cylinder’s axis.

Suppose you are creating a rendering
in which you need an image of a can
of coconut milk. To prepare for this,
you have removed the label from an
actual can and scanned it using a
scanner. You then save that as a
bitmap image, create a new material,
and apply that material to a cylindrical
object in your model. But even after
adjusting the image map so that it is
the proper size and is not tiled, it still
does not look right because the label
is not properly wrapped around the
cylinder. To fix this, in the Materials
panel, expand the Material Mapping
tool and choose Cylindrical. Then, select the cylinder representing the can and complete the
command. The label now wraps properly around the can.

Moce
T O ] o A R [roce RS S IR O

You can also use material mapping to move or rotate materials that have already been applied
to objects. For example, if you wanted to change the orientation of flooring, rather than changing
the rotation of the bitmap, which would affect all instances of the material within the drawing,
you could rotate the material map for the single instance of the floor. To do this, expand the
Material Mapping drop-down and choose the Planar map. The program prompts you to select
faces or objects. Select the floor and then complete the selection. You could then choose the
Rotate option and use a rotate gizmo to rotate the floor material or enter a rotation angle.
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Creating a Rendering

Once you have built your model, attached materials to the objects in your model, and added
lights to illuminate the scene, you are ready to create a rendering.

Creating a rendering in AutoCAD can be quite simple. Most of the tools you need to actually
produce the rendering are located in the Render panel on the Render ribbon. For example, to
create a rendering, you can simply click the Render button.

Before you do’ hOWeVer, you may want to Select an e Output Plug-ins Autodesk360  Featured Apps  Express To
approprlate render preset. AutoCAD comes \_Nlth five Oy f:dium > @] E
predefined render presets: Draft, Lowe, Medium, Rende | 2 L
High, and Presentation. Each of these presets applies L ", 1@ Cloud  Gall
a specific group of settings. As the names imply, each Render

prese‘[ creates a rendering at a Successively h|gher Creates a photorealistic or realistically shaded image of a 3D solid

or surface model

level of realism. And like most things in AutoCAD, you
can modify the settings for each preset and create
your own custom render presets, although most users
find that these five presets provide more than enough options without any additional
modification.

=y RENDER

Press F1 for more help

The other two tools that appear in the Render panel enable you to see the progress of the
current rendering and save the renderings to a bitmap image file.

If you expand the Render panel, however, you will find Ty Medum -
additional controls that enable you to adjust the rendered

guality of the model, adjust the render output size, adjust the
exposure, control visual cues that help discern the apparent | .

Render =

distance of objects, and display the Render Window. b Jiry :
800 x 600 -
And if you click the small arrow in the lower-right corner of the | @ adgjust Eposure
Render panel, AutoCAD displays the Advanced Render i Environment
Settings palette, in which you can adjust all of the settings Render Window
that control the creation of renderings. Eendey .

But again, most users generally find that they can simply select an appropriate render preset,
select the desired render output size, and then simply click the Render button.

By default, as soon as you click the Liais S

File View Tools

Render button, the program displays
the Render Window and you can see
the rendering as it is created. Note
that as rendering progresses, each
little square represents a CPU
processor core. The more processor
cores and the faster the CPU in your
computer, the faster your rendering
will be created.

Once the rendering is complete,

information in the Render Window
shows you the output size, how lonNg  |[cemom — omme — wo s
it took to render the image, which ' : : .
render preset was used, and other
statistics about the rendering.

23



Photorealistic Rendering Techniques in Autodesk® AutoCAD®

Setting the Render Destination

When you create a rendering in AutoCAD, that rendering typically appears in the Render
Window. But you actually have a choice. The rendering can appear either in the Render
Window or in a viewport right within AutoCAD.

You can control the render destination from within the Advanced Render Settings palette. To
display this palette, click the small arrow in the lower-right corner of the Render panel on the
Render ribbon.

Under General, in the Render Context area, there is a [tow 3
setting called Destination. By default, this is set to '::
Window, which means that AutoCAD’s rendering General

engine automatically opens the Render Window and “p"‘d“‘-"t v ER
the image is processed. Upon completion, the image is re——— =

displayed in this window and a history is created. As Output file name _ [IEE

more renderings are created, they are added to the Suputsie eri

render history so you can quickly look at previous th,rsical = 15000000

images and compare to see which have the desired o (Materale e T it

results. Images that you want to keep can be saved
from the Render Window.

If you click in the Destination field, however, a drop-down becomes available. If you change
this setting from Window to Viewport, the next time you create a rendering, the image is
rendered and displayed in the active AutoCAD viewport. This is a one-time rendering, meaning
that there is no render history entry that you can compare later. If you want to keep an image
that you render to the viewport, you must use the SAVEIMG command. Otherwise, as soon as
you do anything to cause the viewport to be redrawn, the rendered image disappears. Whereas,
if you switch back to the Render Window, all of the previous renderings remain available until
you close the drawing.

Rendering Portions of What You See

You can render an entire view, a set of selected objects, or a portion of what you see in the
viewport. By default, AutoCAD renders all of the objects in the current view.

But sometimes, when you are experimenting with materials or lights, you may not need to
render the entire view. You can save time by rendering just a portion of what you see in the
view, or even just selected objects.

To render a selected area within the view, expand the Render button and choose Render
Region. AutoCAD will prompt you to pick the opposite corners of the area you want to render.

If you only want to render specific objects, in the
Advanced Render Settings palette, under General, in

x

ow = Ty
% [ ‘ \_
the Render Context area, click the Procedure field to General

Output size E—erl‘.eitfi

expand the drop-down and choose Selected. (Notice o . @ -
that you could also choose Crop.) The next time you T
click the Render button, AutoCAD will prompt you to Output file name _ Crop ‘

select objects and only those objects you select will be o :
posure Type Automatic

rendered ply | Phisical Scale i,‘iﬂﬂ M_HM_'.’““"".

Note that when you change the Procedure, AutoCAD
will continue to use the setting you choose until you change it again. Also, when rendering a
region, the rendering always displays in the current viewport, not in the Render Window.
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Setting the Render Output Resolution

You can set the resolution of the rendered image by specifying the width and height of the
image, measured in pixels. The default output resolution is 640x480, but you can set the output
resolution as high as 4096x4096 pixels. The higher the resolution, the finer the detail, but the

image will take longer to render.

If you expand the Render panel, notice that you can expand the

Render Output Size drop-down and choose from several
predefined output sizes.

For complete control over the output resolution, click Specify
Image Size. AutoCAD displays the Output Size dialog. Here
you can also choose from one of the four predefined image
sizes, or specify the resolution based on the number of pixels
for the Width and Height. You can also control the Image
Aspect ratio.

You can set a higher resolution than what your screen is
capable of displaying in order to save a bitmap image that can
then be printed as a high-resolution photograph or poster. Just
remember that the higher the resolution—and the higher the
rendered quality—the longer it will take to produce the
rendering. If you are going to produce a lot of high-resolution,
high-quality images, you may want to invest in a computer with
a very fast, multi-core CPU, because the faster the processor
and the more cores it has, the faster the images can be
rendered.

Medium -

L)
Render

] }l' quality 1
[s00x 600 KL
320% 240

640 % 480

500 x 500 \
1024 768

Specify Image Size ...

& Output Size

==l

320x240 B00x600
540x480 1024768

Width {pixels):
500 =

Height (pixels):
600 B

Image Aspect:
1.333 2

B

| Cancel

o
-

Or, rather than spending money on a super-fast computer, you can use Autodesk 360 to upload
drawings to the cloud and then render 3D views using Autodesk’s online rendering service.

Understanding Rendering Settings

Reusable rendering parameters are stored as render presets, and

AutoCAD comes with five predefined rendering settings—draft,
low, medium, high, and presentation—that can be selected from
the Rendering panel on the Render ribbon. Each preset uses
predetermined rendering settings, and you can easily create

beautiful renderings without ever adjusting any of these settings.

But you can also modify the settings used by and of these
rendering presets, or create and save your own custom render

Manage Autodesk 360

- |Medium "L‘\L
\J:? Draft

Render X
. Low

Output  Plug-ins

|Medium
High
Presentation

Manage Render Presets...

presets, by using the controls in the Advanced Render Settings palette and the Render

Presets manager.

For example, in the Advanced Render Settings palette, in addition to controlling things like the
destination and output size, you can control whether materials are applied when rendering, the
sampling rate, whether shadows are calculated or not and how they are calculated, whether ray
tracing is performed when shading and how ray tracing is calculated, whether global illumination
is calculated or not, and so on. You can adjust any of these settings prior to rendering. Any
changes you make are retained and will be used when you render the scene, but will not be

saved as part of a render preset.
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You can also adjust render settings using the Render Presets Manager. To display the Render
Presets Manager, expand the Render presets drop-down (either in the Render panel on the
ribbon or in the Advanced Render Settings dialog), and choose Manager Render Presets.

Notice that this dialog contains the same | & senderprees vensge ==
parameters as found in the Advanced S

Render Settings palette. The panel on | — :
the left lists the predefined render . Apply materials|on [ cetecony |
presets. The panel in the middle shows | e Focesides”[on

the parameter settings for the render | Bemmrende e | -

preset currently selected in the list on the Versimples 4

left. And you can use the tools on the Flerwidh i

right to make a render preset the current Contast color_[0.0500,0.0500, .03, ..

preset, create a copy of an existing e

preset so that you can modify settings to

create a custom render preset, or delete Lo J{oms J{ s

a render preset. Note that you cannot delete any of the five predefined render presets that come
with AutoCAD.

Any new render preset you create will be listed in the Custom Render Presets branch and will
also appear when you expand the Render Presets drop-down. But custom presets are only
saved with the drawing in which they were created. You cannot export or import custom render
presets. But if you want to have specific custom render presets available in other drawings, you
can add custom presets to an AutoCAD template so that they will be available when you start a
new drawing using that template.

Controlling the Rendering Environment

You can control the rendering environment to add fog and depth cueing, atmospheric effects
that cause objects to appear to fade as they increase in distance from the camera. Fog uses a
white color while depth cueing uses black.

To control the environmental settings, expand the Render panel I8 Render Environment =
and click the Environment tool. AutoCAD displays the Render Fog / Depth Cue -
Environment dialog. The controls in this dialog enable you to e
adjust the fog and depth cueing. o Bk

Enable Fog Turns fog on and off T

Far Fog Perce... 100.0000

Color Specifies the color of the fog

Fog Background Controls whether fog is applied to the
background [

Near Distance The distance from the camera to where the
fog begins, specified as a percentage of the distance to the far clipping plane (cannot be
greater than the Far Distance setting)

Far Distance The distance from the camera to where the fog ends, specified as a
percentage of the distance to the far clipping plane (cannot be less than the Near
Distance setting)

Near Fog Percentage Specifies the opacity of the fog at the near distance.
Far Fog Percentage Specifies the opacity of the fog at the far distance.

ok | [ cand | [ hep |

If you render without any fog, you can clearly see everything in the resulting image (as shown in
the image on the left). If you enable fog but do not add fog to the background, the objects in the
rendering begin to disappear into the fog but the background remains unaffected (middle
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image), which is totally unnatural. But with Fog Background turned on as well, both the objects
in the scene and the scene background image are rendered with fog applied (right image).

Working with Views

In addition to creating the model and adding lights and materials, an effective rendering also
depends a great deal on what you see—and do not see—within the rendering. You can use any
of AutoCAD’s view manipulation tools—pan, zoom, orbit, and so on—to get your view set up
just right. In order to get back to those views, you can save them as named views. And when
working with named views, you can include a background image, as was done in the previous
example.

Placing Cameras and Creating Views

Sometimes it is difficult to use the pan, zoom, and orbit tools to set the precise view that you
want to render. But there is actually a very simple and elegant solution to this. You can simply
place a camera into your drawing so that you can see what the camera would see. Since most
people have used a camera to take a picture, this metaphor works quite well.

The Camera tool is located in the Camera panel on the Manage _ Output _ Plug-ins _Autodesk38

Render ribbon. But by default, this panel is not initially [ Creste Camera (2 Medi
visible. So you will need to turn it on by right-clicking on any ures On ~ Render 53
panel in the ribbon and choosing Show Panels > Camera. 9~ A

§ Camera |

Once the Camera panel is visible, there are only two tools:
Create Camera and Show Cameras. You use the Create Camera tool to create and place
cameras into the drawing, and the Show Cameras tool to toggle the visibility of camera glyphs
on and off.

To place a camera into the drawing:

1. Click the Create Camera tool. As soon as you do, the program prompts you to specify
the camera location, and you can see a camera glyph attached to the cursor.

2. Place the camera (use object snap).

3. Locate the target point (again, use object snap).

4. Enter additional options. (You can give the camera a name, change its location, change
its height, adjust its lens, and so on. Most users generally find it easier to accept the
defaults and then make changes later.

After placing a camera, you can use Show Cameras to toggle the camera glyph. When you
select a camera glyph, AutoCAD displays a Camera Preview window, showing the view seen
by that camera. You can then expand the Visual Style drop-down and change the visual style
used to display the camera view. If you click back in the drawing and move the camera or target
location, that view immediately updates.
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| 27312006

Renderin Render
1:42PM | (& Material Mapping ~ - Cloud  Gallery
s N ender s | Autodesk 360

If you open the Properties palette, you can see and

changed any of the properties of the camera. For example, [ [comee

you could change the name, which will also change the (Gamera =
name of the view. You can also change the Lens Length. e et

This is the focal length of the lens, measured in millimeters, Camera ¥ -837.58

and most people who have used a camera are at least irsetxz o
somewhat familiar with this value. A 50mm lens is pretty Target ¥ 10611
standard. A lens with a shorter focal length (smaller value) Target Z 19.50

would be a wide angle lens and a lens with a higher value R R

would be a zoom or telephoto lens. Roll angle 0

As you change the Lens Length, the Field of View value . |q::; = =
also changes. A 35mm lens shows a 54-degree field of view. § Front plane 0.0

You could also simply adjust the Field of View value, or use |& ﬁf;‘;p';”e poe

the field of view grips in the model, but most users who have

ever done any photography find it easier to work with the Lens Length. You can also adjust the
Roll Angle, the Front and Back clipping planes, and turn Clipping on and off to limit what
appears in the view.

If you open the View Manager, you can see the new camera view in the list of model views.
And if you select the view, you can use the controls in the View Manager dialog to adjust the
properties associated with the view.

Adding a Background to a View

You can add a background to a named view so that the background appears whenever the view
is restored. That background is also included whenever you render the view.

A background is basically a backdrop that displays behind your model. Backgrounds can be a
single color, a multi-color gradient, or a bitmap image. Backgrounds work best when you are
rendering still images, or animations in which the view does not change very much.
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Backgrounds are controlled using the View Manager dialog, and once set the background is
associated with the named view or camera and saved with the drawing.

For example, to create a view in which you can see the landscape that would be visible through
the windows of a room you have modeled, you could take a digital photograph of what would be
visible through the window, and then associate that image with the view. To do this:

6.

In the View Manager, select the named view to which you want to add the background.
Under General in the properties of the view, click in the Background parameter field,
expand the drop-down, and choose Image.

In the Background dialog, click Browse, locate the digital photo, and click Open.
After loading the image into the Background dialog, click Adjust Image.

In the Adjust Background Image dialog, expand the Image Position drop-down and
choose Stretch, so that the image is stretched to fill the entire background.

Click OK to close each dialog and complete the command.

When you restore the named view, it displays with the associated image. And when you render
that view, the image appears as the background.

8 v

Saving and Redisplaying Rendered Images

Being able to see your images on screen is great, but you probably also want to be able to save
a copy so that you can redisplay it again later, send a copy to a colleague, or print the image.
Happily, there are several different methods you can use to save your renderings. Rendered
images can be saved as BMP, TCX, TGA, TIF, JPEG, or PNG raster image files.

Saving a Rendering from the Render Window If you render an image to the Render
Window, you can save that image to a file by selecting it in the render history and then
either choose File > Save or File > Save Copy from the drop-down (or right-click the
image in the history and choose Save or Save Copy from the shortcut menu. The
resulting image will have the same resolution as the output size listed in the render
history.

Saving a Viewport Rendering If you render to a viewport, you can save the image to a
file by using the SAVEIMG command. The resulting image will have the same resolution
as the viewport to which the image was rendered.

Rendering Directly to a File You can bypass the screen and render directly to a file at
any specified resolution. To do this, in the Render panel, toggle on the Render Output
File control, then click the adjacent button to open the Render Output File dialog so
that you can specify the name of the render output file before you begin to render the
image. AutoCAD will then render the image and automatically save it to that file, in
addition to displaying it in the Render Window.
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Rendering in the Cloud

When you render an image on your computer, you cannot do anything else in AutoCAD while
the rendering is being calculated. If your model is relatively complex, contains a number of light
sources, or is being rendered at a high resolution or render quality, your computer many be
unavailable for quite a while, even several hours. In the past, if you planned to do a lot of
rendering, you would probably want to invest in a computer with a very fast CPU with lots of
processor cores and lots of memory. But that is no longer necessary.

Rather than rendering on your local computer, you can use the resources and services available
with your Autodesk 360 account to render 3D models online. When you do, the results can be
available much sooner, rendering does not consume local processing power, images can be
organized in your Autodesk 360 account and do not require local disk space, and images can
be shared securely with people to whom you want to grant access.

The online rendering service provides the greatest value for 3D models that use lots of
materials, textures, and photometric lights. And a free render preview option is available to help
reduce errors that would otherwise require you to re-render a scene.

Rendering online is really quite simple. On the Type a keyword or phrase
Render ribbon, in the Autodesk 360 panel, click 360 Featured Apps  Express Tools
the Render in Cloud button. gy Medivm - @] %

L]

Note that if you are not already logged into your Render fﬂ Renderin Render
Autodesk 360 account, the program will display a '
sign in dialog. Once you sign in, if you have made
any changes since you last saved the drawing, including simply changing the current view, the
program will prompt you to save the drawing. Click OK.

Render = a | Autodesk 360

Once the drawing has been saved, you will see a dialog informing you that your free preview
renderings will appear in your Autodesk 360 account online. From there you can view,
download, and share or fine tune render settings to create higher resolution final images,
interactive panoramas, and more. If the drawing contains multiple views, you can choose to
render all of the model views, the current view, or one of the named views. Notice that by
default, the Notify Me By E-Mail When Complete checkbox is selected so that Autodesk 360
will notify you by email when the renderings are complete.

|A Autodesk 360 (23]

Your free preview renderings will appear in your Autodesk 360 account online,
From there you can view, download, and share, or fine tune render settings to
create higher resolution final images, interactive panoramas, and more.

Model View [Render all model views (7) h

| MNotify me by e-mail when complete.

Help | [ Start Rendering l [ Cancel |

Click Start Rendering. You will see a dialog informing you that the rendering job is being
prepared. You will also see a balloon notification at the top of the screen, below the InfoCenter.

Once the renderings have been completed, you will receive an email from Autodesk 360,
informing you that the image or images you requested are ready.

You can click on the link in the email message to open the Autodesk 360 Render Gallery in a
web browser. Once you log in, you will be able to see a thumbnail image of the rendering. If you
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click on the thumbnail, you can see the full version of the free preview rendering. You can also
then use the other tools available in the Autodesk 360 Render Gallery.

Congratulations David Cohn!

The ROOM.dwg image you rendered using Autodesk® 360 is ready.
Login to your Autodesk® 360 account to view images in the render gallery.

Tip of the day:

« When using the lighting scheme option, rendering in Autodesk® 360 creates the same
result when you select ‘Exterior: Sun only’ or 'Interior: Sun only'.

Understanding the Render Gallery

The Autodesk 360 Render Gallery is the interface to the service you can use to render 3D
models online. You can access the Autodesk 360 Render Gallery from within AutoCAD. On the
Render ribbon, in the Autodesk 360 panel, click the Render Gallery tool. This will open the
Autodesk 360 Rendering website.

ﬂgﬂzﬂh an AutodeskA-W
— =
Need an Autodesk 107

Forgot your pasaword?

e

Once you sign in to your Autodesk 360 account, you will see all of the renderings you have

already created, arranged by drawing name. You can expand a drawing to see multiple images
and click a thumbnail to see the full image.

@ AUTODESK 360 | Rendering NEW [ wrresoemnes ) caey Devid Cobn = Help

RENDERING IMAGE CONTESTows - ezl

Latest Renderings @) + | | Autodesk 360 B actions -
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Other tools enable you to re-render the image using new settings, so you can render at higher
quality, or with different backgrounds. You can also download the image, delete the image,
adjust the exposure, and so on. One of the advanced features of the Autodesk 360 Render
Gallery is the ability to render a project as a panoramic 360-degree image.

@ AUTODESK 360 | Rendering 3 new [ wveevoenes ) cauer David Cobn ~  Help

¥ Autodesk sample - Basic revi Show = Latest Renderings € ~ Autodesk 360 I8 Actions ¥

Note that you can also switch to the New tab. Here you can upload a DWG or eTransmit ZIP file
and render images of that file online. There are also several sample files that you can use to try
out the rendering service.

@ | AUTODESK'360 | Rendering New [ wvrenocen &) causer DavdCohn = Help

Select a Source File e
Render from a design file

Supported product files:

Upload a file and start rendering!

Select a File ®
f Fusion 3s0 EIZ)
u

plosdi & Fusion 360 . Orily drawings containing 30 objects are supported.
Learn more.

Render from a sample file Render from within a product

Ty rendering & sample Revit, AutoCAD, or Fusion 360 design

+ install the rendering sddn by dlicking the,

m B

Remember that your Autodesk 360 account is free and comes with 3GB of online storage and
75 cloud credits that you can use to create renderings. If you are on subscription, you get even
more storage and more cloud credits you can use.

Downioad Revit 2012 Ad-In

Creating Walkthroughs and Flythroughs

In addition to creating rendered still images, you can also create animated walkthroughs and
flythroughs of your AutoCAD models.

The tools for creating animations are located in the Manage  Output  Plug-ins  Autodesk3§0  Featured
Animations panel on the Render ribbon. By default, this [T ggE (@) Creste Comers | 2y
panel is not initially visible, so you will need to turn it on (by Amimation T ferder
right-clicking on any panel in the ribbon and choosing Show ‘Motion Path L :
Panels > Animations). ﬂ%}”v

This panel contains a number of tools. The Walk and Fly %}Q!Wa'ka"d Fly Settings

tools are quite similar. The only real difference is that when
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using the Walk tool, you travel along the XY-plane, whereas when you use the Fly tool, your
movement is not constrained to the XY-plane, so you can appear to fly over an area of a model.

When you click to start the Walk tool, the walk mode becomes activated in the current viewport
and AutoCAD also displays a Position Locator palette. By default, this palette shows your
position in the drawing from a top view.

Target ind

Target indicator c.

Target Z 63252
Prenew transpare... W/A
Preview visuel style | Realistic

% POSITION LOCATOR

You may also see a balloon near the top of the screen, in the InfoCenter area, with information
about how to move around when using the Walk tool. It explains that you can use keys on the
keyboard to move within the viewport. You can use the Up-Arrow or W key to move forward,
the Left-Arrow or A key to move left, the Down-Arrow or S key to move backwards, and the
Right-Arrow or D key to move to the right. You can also drag the mouse to change the
direction in which you are looking, or use tools in the Position Locator palette itself.

You can also use the controls in the Walk and Fly Settings dialog to adjust the default walk
and fly settings, such as the step size and the steps per second.

[ Walk and Fly Settings =] A Animation Preview (3]
Settings
Display instruction balloon:
@ When entering walk and fly modes
(7) Once per session
() Never

[¥] Display Position Locator window

Current drawing settings

Walk/fly step size: Steps per second:

18.0000 drawing units 2.0000

> @ 0 [Current v]

[ 0K ] [ Cancel ] [ Help ]

While walking into a model can be quite interesting, this tool is much more useful when you
record your movements. If you click the Record Animation button in the Animations panel and
then use the Walk or Fly tools to move around in the model, AutoCAD will record all of your
movements. Once you have reached a stopping point, go back to the ribbon and click the Play
button. The program opens an Animation Preview window and you immediately see the
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animation that was recorded. Notice that as the animation is playing, you can even change the
visual style.

If you are satisfied with the animation, you can save it to a file. In the Animation Preview
window, click the Save button. There is also a Save button in the Animations panel on the
ribbon.

When you save an animation, AutoCAD displays a RSk B
Save As dialog. Initially, the only file type available is o - b —
WMV. But if you click the Animation Settings button, - Rtechb 1 S ]

AutoCAD displays the Animation Settings dialog. ¢ [r— =

Here you have much more control over the resulting

animation. For example, you can change the visual
style to Rendered so that AutoCAD will render each
frame of the animation using the selected render
preset. In the Resolution drop-down, you can choose
the resolution of the animation file. In the Format
drop-down, you can choose the animation type as ==
AVI, MOV, MPG, or WMV. And in the Frame Rate ) Hetop: (MG o)
drop-down, you can specify the number of frames per second to create in the finished
animation. Just remember that if you render each frame of your animation and use the standard
frame rate of 30 frames per second, it could take quite a while to produce the animation file.

Settings

Visual style:

[as displaved -] [s20x200 -]

D
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You can also create a walkthrough or flythrough using the Animation Motion Path tool, which
is located in the Animations panel on the Render ribbon. This tool enables you to first define a
path along which you want the camera to move, so that you can plan your movement in
advance.

1 Motion Path Animation

Shopping Center Notth

- 3
0 Juooa [RIORIA - 2. [ [t o S O

When you click this tool, AutoCAD displays a Motion Path Animation dialog. The controls in
this dialog let you specify a point or path for the camera and target, as well as the frame rate,
number of frames, duration, file format, and resolution. You can also select the desired visual
style or rendering preset from the Visual Style drop-down. You can click the Preview button to
display a preview of the resulting animation. When you click OK, AutoCAD saves the animation
to the specified file. Remember that depending on the settings you choose, it could take many
hours to compute and save your finished animation.
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Using Other Rendering and Animation Tools

In addition to all of the tools built into AutoCAD, you may be able to use other tools to create
renderings and animations of your AutoCAD models. For example, if you are using the
AutoCAD Design Suite, you can use 3ds Max Design or Autodesk Showcase to create
renderings and animations.

The easiest way to accomplish this from within AutoCAD is 75 Drafting & Annotation__~
to use one of the Suite Workflows, available from the searcn Commands

Application menu. Notice that there are several different R

workflows you can use to create still images, camera [ , —

. . . . . . . . ew - orkflow Manager
animations, and lighting analysis simulations using 3ds Max ccess, manzge and customize suite
as well as several workflows for creating presentations [ opn =
using Autodesk Showcase. H s By Smmm e

detailed still images
If you choose a 3ds Max Design workflow, AutoCAD B s 205 Mex Design - Rendering (Room-..
. . . u . @ Send to 3ds Max Design to create
displays a dialog explaining what the workflow will do, and ETPRR R
you can adjust the settings prior to sending the model to > To Showease () “
3ds Max. S g Senayaur maser oo Srovcsas 1 e
a concept presentation.
When you click Run, the model will be exported and e T
opened in 3ds Max. You can then use tools in 3ds Max to \ T e | BBt acpsention,
make additional adjustments and render the scene. Since rawing (o Showease - Reatic part Model
. .. . .. % Utilities e Send_yourmodelta Sho!_;vcaseto create
3ds Max provides many additional tools, in addition to 2 ealitic part presentation
creating incredible renderings, you can create very [goss  len R oo Morel |
sophisticated animations, in which both the camera and [Options| [Eut Autadenk AutocaD 214

objects within the model can move.

But while 3ds Max is incredibly powerful, using it requires [ 365 Max Design - Rendering Room-sized Moce) =)
mastering additional skills that are quite different from thoSe | send o ds uax for Final Rendering
Of Auto CAD This workfiow sends the current model to 3ds Max design for creation of renderings.
) e Ml il b Lt s o o o repe o
If you choose a Showcase workfl ow, AutoCAD agai n T or ey he worfon setngs before rrving the wrifon, e Setings*

displays a dialog explaining what the workflow will do.
When you click Run, the model will be exported and
opened in Showcase. You can then use the tools in e "
Showcase to make additional adjustments, create finished

renderings, and even create and save animations.

Show this Dislog next time this workflow launches

MG A O -ox
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Conclusion

That concludes this class on AutoCAD’s Rendering tools. As you have seen, there are a wealth
of tools available right inside AutoCAD that you can use to convert your 3D models into finished,
photorealistic renderings and animations, complete with lights, materials, and textures.

If you would like to learn even more about
rendering tools in AutoCAD, you can
download the enhanced CADLearning eBook
AutoCAD 2013 & 2014 Rendering —
Revealed! Just visit the iTunes bookstore or
visit the CADLearning website to learn more.

Introducing Rendering in AutoCAD

udemy each Onine: n Engish (US) ~

Creating Renderings with AutoCAD
Using tools in AuloCAD tc photo-realistic renderings and You can a|so take my Udemy course

 Take This Course () “Creating Model Documentation Using
e e AutoCAD.”
Simply visit
https://www.udemy.com/creating-renderings-with-autocad/

For comprehensive eBook and video-based
instruction for AutoCAD and a wide range
of other Autodesk software, visit: mooucTs  sowmiows  cowses  conmeTus oo

CADLearning

www.cadlearning.com Educational Solutions

for CADLearning

Students and faculty with.edu email addresses canaccess
our streaming tutorials online- 24/7, anytime, anywhere.

New Course Releases Free AutoCAD eBook Free Revit Architecture eBook

Leam the new features | cuo

Leam the new features | cuo..,
& enhancements sin

&enh sin
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