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Class summary

Do you want to create professional-looking renderings? Learn how to convert
your 3D Autodesk AutoCAD models into finished, photorealistic renderings using
tools already built into AutoCAD software. In this class, you learn how to use
lighting, material, and rendering tools in AutoCAD to place and control lights, add
and adjust materials and textures, and control the surrounding model
environment to produce eye-catching images. You see how to take real-world
objects and quickly create custom materials, and produce reusable models of
light fixtures that behave like real-world lights. You also see how to take full
advantage of the Autodesk 360 cloud-based rendering service to create beautiful

renderings quickly and easily, and even produce rendered animations entirely
iInside AutoCAD.
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Key learning objectives

At the end of this class, you will be able to:
= Add lights and model actual light fixtures
= Attach and modify materials and create custom materials

= Control the rendering environment to simulate natural lighting and
atmospheric effects

= Render on your computer or in the cloud
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ering Basics
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Rendering in AutoCAD

* Tools have existed for many years but were completely
revised in AutoCAD 2007

= Based on the mental ray® rendering engine
= Use the same material library as other Autodesk products

= Use render presets to quickly
create renderings

= Can also create walkthroughs
and flythroughs
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Rendering caveats
If you used rendering tools in earlier versions of AutoCAD

= Lights and materials are different since ACAD2007

= |f working with older drawings
= CONVERTOLDLIGHTS — converts older lights to new format
= CONVERTOLDMATERIALS — converts older materials to new format

= Procedural materials and material mapping settings do not migrate
= Material by ACI no longer supported
= Obsolete landscape commands (LSNEW, LSLIB, LSEDIT)
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While working in AutoCAD

Display models with realistic materials, lighting, and

shadows.

= Depends on the current active visual style

Visual style — a collection of settings that control the display of edges and shading

In a viewport

= AutoCAD comes with 10 predefined visual styles

2D wireframe
3D wireframe
3D hidden
Conceptual
Realistic

Shaded with Edges
Shades of Gray
Sketchy

Wireframe

X-Ray

= You can create and save your own
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Rendering Basics

Preparing drawings for rendering can be a very time
consuming process

= You may spend more time adjusting camera positions, lighting,
and materials than actually building the model

= Multiple light sources and shadows require fast computers
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4 conceptual steps of rendering

= Create the mode|

* Place lights

= Attach materials to objects
= Render the image

= 5t step: adjust camera positions
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The Rendering Tools

All tools are located on the Render ribbon

" =R e e 5% 30 Modeling

Home Solid Surface Mesh Render Parametric Inset  Annotate

SignIn
Layout  View Manage  Output Plug-ins  Autodesk 360  Featured Apps

Express Tools
gﬁ' Qﬂ :f.:j' @ ':j' Set Location - % Materials Erowser .\,3.’, . E
ah O Materials / Textures On - P

Create Mo Shadows | Sun  Sky Off

Light ~ " Status <[l Material Mapping -
Lights - M |

Render

Renderin Render
Cloud Gallery

u | Autodesk 360

Sun & Location u | Materials =

Use tools in the Render panel 7 = :

to quickly create a rendering

@f Adjust Exposure
E Environment
Render Window
Render §
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INng with Lights
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Default lighting

= Comes from two distant sources that follow the
viewpoint as you move.
= All faces are illuminated
= You can control brightness and contrast

= Default lighting must be turned off to see the effect of user-
created lights
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User-Created Lights

* Provide control over lighting
* When you place the first user light, AutoCAD displays
an alert.
= You must turn off default lighting in order to see their effect

Lighting - Viewport Lighting Mode (3]

Sunlight and light from point lights, spotlights, and distant lights cannot be
displayed in a viewport when the default lighting is turned on. What do you
want to do?

< Turn off the default lighting (recommended}

< Keep the default lighting turned on

The default ighting will stay turned on when you add user lights. To see the effect of user
lights, turn off the default lights manually.

Always perform my current choice Cancel
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Point Lights

= Radiates light in all directions

= Useful for general lighting effects
= |ntensity diminishes over distance
= Specify the Location of the light

¥,

TPL. @
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o
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—
N

point light L oo rendering with point light
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Spot Lights

= Emits a directional, focused cone of light
= Useful for highlighting features
= |ntensity diminishes over distance
= You control the hotspot and falloff
= Specify Location and Target

S
hotspot cone angle -
- {‘ .;-'
<.\ — =
fallout cone angle | / S,
soft edge = v =/ TE——_—
spotlight v rendering with spotlight
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Distant Light

= Emits parallel rays of light in one direction
= Useful for uniformly lighting objects or background
* Intensity does not diminish over diStance  |ouswrs oo serseiss
= Specify From and To points Bl T e
= Not physically accurate .,Z.TZTL’;'Zf:iT;m

[T Always allow distant lights (not recommended)

&

rendering with distant light

distant light
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Weblight

= 3D representation of light intensity distribution
= Derived from data provided by manufacturers (in IES format)

| ] ] L} [T x
]
= 40W Bulb ol
= Several provided with AutoCAD (in Tool Palette) !\ ;
[H ]
g Q@_} 60W Bulb
7 E
Bl Q@} 75W Bulb
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== L Q 100W Bulb
>
YN\ 2 Q@ 21W Halogen
NG N & Bulb
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Yo E o Lamp web
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z &
5 5
Light distribution data is stored in photometric data files _I e
El

saved in the IES LM-63-1991 file format.
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Working with Sunlight

= Simulates the sun
= Parallel rays with same intensity over any distance

= Tools in the Sun & Location panel
= Import a file or use Live Map Data (requires Autodesk 360 login)

B Home S5olid  Surface  Mesh MG Parametric Geolocation - Live Map Data
e vy | A . : :
9" Q | & & Set Location ﬁL Do you want to use Live Map Data?
— et | NS :
Cr_&at& . Mo Shadows sun | Sky Off From Map |-t Live Map Data enables you to use an online service to display
Light ) Status ) maps in AutoCAD. You must sign into Autodesk 360 to access
Lights - % 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 pelicies referenced therein: Live
Map Data - Terms of Service.

"] Remember my choice Ves | | Mo |
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Controlling the Sky and Background lllumination

= Adds realistic atmospheric light scattering:

= Sky background only or background AND illumination
= Enables control of background, horizon, and solar disk

T x
B | [_] - =
plalHRR - e e (583D Modeling - j| |General
— Status On [ -
- - - - L2 = Adjust Sun & Sky Background 3
Home  Solid Surface Mesh QGEIGEE Parametric  Insert Intensity Factor 1.0000 A S (=]
Color W 32228 Type: Sun & Sk
: un & Sky
P . Shadows 0
q @ @ S'Et LI:ICEtII:II"I - |Slq' = = Preview
E ] 9,/19/2013 Status Sky Background and llumination
Create  Full Shadows Sun | Sky Off prrrr st Intensity Factor 1.0000 \
. -
nght - e - - @ M PM Haze 0.0000
L Horizon o
LightS - u | Height 0.0000
Sky Off Blur 01000
: Ground celor | 128128128
[=1lICustom View][Current] Advanced -
— @ Sk}f EECkgrDUﬂd N|glht color . W125 e -
Aerial perspective Off Status On
Visibility distance 10000.0000 Intensity Factor 1.0000
. . Sun disk appearance - Colar W 32228
Sky Background and lllumination Disk scale 41,0000 e on
Glow intensity 1.0000 Properties -
Disk intensity 1.0000 |Sk, _—
| | Status |Sky Background and llumination
Sun Angle Calculator " z
Date 1/12/2013  Geographic Location -]
Time 400 PM City: "Current”
= = Time Zone: (GMT-08:00) Pacific Time (US & Canada); Tijuana
Daylight 5 -
aylight Javing No Latitude: 48.7523 E
it 229 Latitude Direction: North L
Altitude 5 Longitude: -122.4712 =
|G hic L i = " Apply OK ] [ Cancel ] ’ Help ]
n City: *Current™
'E Time Zone: (GMT-08:00) Pacific Time (U5 & Canada); Tijuana
a Latitude: 48.7523
2 Latitude Direction: North
= Longitude: -122.4712
w Longitude Direction: West
8

M AUTODESK UNIVERSITY 2013 A AUTODESK.



R S Il 53 3D Modeling LIGHTS-02.dwg : hras 8 Signin

Home  Solid Surface Mesh Parametric  Insert  Annotate Layout View  Manage Output Plug-ins Autodesk 360  Featured Apps  Express Tools
oog

Create  Full Shadows Render Renderin Render
Light v @ ] 12:00 PM \,ﬂ Material Mapping ~ v ; Cloud Gallery

re

ot

@ Set Location % Materials Browser O Medium o
1/1/2012 | () Materials / Textures On ~

Lights « ‘ Sun & Location y | Materials « y | Render « s | Autodesk 360

‘ [=]ICustom View][Current]

Sy

[ 14| <[> | QESEERE Layout! { Layout2 : . —— —
S | T =] s R o ]

M AUTODESK UNIVERSITY 2013 A AUTODESK.



Using Luminaire Objects

= Embed lights inside blocks

= Create light fixture that models both physical and light properties
of a lighting fixture

1. Model 3D light T
2. Add light within model l—o X

3. Save as a block | |

4. Use In other models i

L3
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Controlling the Location and Properties of Lights

= Select any light in the Lights in Model palette & .

General

El

|}

'} Name iSpotIighB

= Adjust properties in the Properties palette e
= Use grips and gizmos

[Shadows lon
‘ﬂp}spot angle ‘45
| Falloff angle 150

Intensity factor 1,000

|Fitter color |1 255,255,255
| Plot glyph ‘No
X| Lights in Model: | Glyph display |Auto
o [Ty R -
=—| | Type Light Name lﬂhqtiomefrlc prépertue;
B | Lamp intensity _ [1500.000 Cd
D.;Tﬂ;ghtl | Resulting intensity |1500.000 Cd
%‘ :Olnﬁlgh t32 | Lamp color |[] D65White
Patgnt | Resulting color | [ 255,255,255
@  weblights e =
Geometry -
[ Position X 131143
| Position Y 17.4760
[Eaton? 100000
| Target X 1191539
} Target Y: ?}1.3360
| Target Z 10.0000
| Targeted |Yes
Attenuation =
} Typg f}nverse Sq_uare
| Use limits No
Start limit offset |1,
= | Click alight on the list to select it in the ‘ - a-—f;—m-;"' el ‘} it
B | model. Use CTRL for multiple selection. | End limit offset  |10.0000
= | Note: Distant lights and the sun do not [ Rendered Shadow Details
c appear as interface objects in the model. b | :
9 W | Type |Sharp
o o — Dbl ni
=) & | Map size 256
__l S | Softness ‘1
B
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Ing with Materials
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= - = r v> Autodesk Library v> Ceramic v> E iz -
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* Tools In the Materials panel o e o [ [ pp—
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© Materials . -
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and Materials Browser
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i
(| Mqasc'nr}r [j ¥ c c 1
- - [ 3 (T Erd.. eramic : T
= Autodesk Materials Library " vmcrin |
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B Miscellaneous
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8 .
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e M Sitewor
= All materials appear in Library area A= T
NERCE

= Materials in drawing appear in Document area
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Applying Materials to Objects and Faces

= To an object — drag and drop onto object
* To a face — press CTRL and drag onto face of object
= By layer — use Attach by Layer tool to dlsplay dialog
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O Materials / Textures On -

Render
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Creating and Modifying Materials

= Use tools In Materials Browser to create new material

= Only adjust materials in current drawing or user library

= Use tools In I\/Iaterlals Edltor to adjust |ts properties

= Color

= [mage

= Image Fade

= Glossiness

= Highlights

= Reflectivity

= Transparency

= Cutouts

= Self-illumination
= Bump

Bl ¥ X

&

IIIII

Highlights | Mon-Metallic

IEI?

&

¥ Wood

[
4
L]

Bl T x

w

5 P Repeat
B
=

= Adjust image- based maps usmg Texture Editor
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Using Texture Maps

* Images assigned to materials are called maps

= Materials containing images are mapped materials
= BMP, GIF, JPG, PCX, PNG, TGA, TIF
= Apply multiple maps to create effects (such as cutouts)

= |n Texture Editor, link transforms
(change to one map applies to all)

M AUTODESK UNIVERSITY 2013 £\ AUTODESK.



b Sl ::,'!"‘c (oous {,23}3[) Modeling TEXTURE-MAP.dwg Tvpe a keyword or phrase .._ §ignln 34 ' -. ox.
~| Home Solid Surface Mesh Parametric Insert  Annotate Layout View Manage Output Plug-ins  Autodesk360  Featured Apps  Express Tools o -

alale

% Materials Browser \,:y Medium \J_B
3

Materials / Textures On ~ o
Create  No Shadows Sun O T ) Render = Render in Render
Light v Status : \U Material Mapping ~ v g Cloud Gallery

Lights ~ } Sun & Location ; Materials « ‘ Render « s‘ Autodesk 360

¢ a

e — . e~

PEIENN 55| - Type o command

4] 4[> | > QENEENF Layoutl £ Layout?

4] EBIL || 0|02 |l =+ [F)] 8 [fglas 12 s Re - O

M AUTODESK UNIVERSITY 2013 t\ AUTODESK.



Procedural Maps

* Generated using mathematical algorithm (not images)

= Can be generated in 2 or 3 dimensions
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Preparing Your Own Bitmaps

= Create your own custom materials from digital photos
or scanned Images

= BMP, GIF, JPG, PCX, PNG, TGA, TIF
= Make sure images tile seamlessly
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Saving Materials to a User Library

* New/modified materials only exist in the drawing
= You cannot make any changes to the Autodesk Material Library
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Marme ~ Type Category
= [] "
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Adjusting Material Mapping

After attaching a material, you can adjust the orientation
of the texture map If it was not applied properly

Planar Box Spherical Cylindrical
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Creating a Rendering Y

Re l:I Renderin Renc
\’a Cloud Galle

= Use tools on the Render panel T
= 5 predefined render presets @y Medr -

R
=

Render

= Expand the panel to see additional tools s
« Renderings appear in Render Window (default) o 2

S @ Adjust Exposure
E Environment
Fender Window

Render
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Setting the Render Destination

= Use Advanced Render Settings palette to

choose Destination:
= Window = Render Window
= Save images from Window

= Viewport = Current viewport
= Use SAVEIMG command

|
T3
H

Low y |\
General
Render Context g ~

Procedure

Destination

Output file name

View

Window

Output size Viewport

Exposure Type Automatic

Physical Scale 1500.0000

* LMaterials

= Setting remains in effect until changed

!}/'( AUTODESK UNIVERSITY 2013

{\ AUTODESK.



Solid  Surface Mesh

Create  No Shadows Sun  Sky Off
Light N Status v

Lights =

Sun & Location

Insert  Annotate Layout View Manage Output

t?:i) Materials Browser Medium
C\) Materials / Textures On ~ w
¢fl Material Mapping ~ g

Materials =

Plug-ins Autodesk 360  Featured Apps  Express Tools

.
Ao (N
Render in Render

Cloud Gallery

Autodesk 360

[—]ICustom View][Realistic]

AUTODESK UNIVERSITY 2013

PR 33
L0 A

TEICE

{\ AUTODESK.




Rendering Portions of What You See

* Render selected objects or a region

= Use Render button to render all or region
= Use Advanced Render Settings palette:

m V|eW o |an -| Q:_ O Mediurm -
E TR
General - Rend =
B Cropped Render Context g = Erl - .{E
i

Destination
Clutputfile name Crop
Output si —

= Selected

- Render -
‘ imender Sneer

*“"':? Render Region

Exposure T}rp Automatic

"l (PrpsicalScale  QS0000 g oy gseiett

= Changes in Advanced Render Settings remain in effect until changed

W AUTODESK UNIVERSITY 2013 i\ AUTODESK.



M el e (53 3D Modeling ¥

Solid QOGS Parametric Insert  Annotate  Layout View  Manage  Output  Plug-ins Autodesk 360  Featured Apps  Express Tools

@ Set Location k:l?-;, Materials Browser e \f‘\) ——L=
)

Create  No Shadows ' Render in Render
Light - Status ¢l Material Mapping ~ Cloud Gallery

C) Materials / Textures On ~

Lights = Sun & Location Materials « S Autodesk 360 |

[=]IClose-up Globe][Realistic)

Model

PR Bl [ ]

rx AUTODESK UNIVERSITY 2013 i\ AUTODESK.




Setting the Render Output Resolution

= 4 predefined sizes In Render Output Size drop-down
= Click Specify Image Size

= QOutput Size dialog to set custom sizes

O Medium
i)

=
Render
L

E }r quality

B00 x 600

320 x 240
540 x 480

B0 x 600

1024 = 7o

Specify Image 5ize ...

A Output Size

Width (pixels):

500

Height (pixels):

600

Image Aspect:
1.333

&

=

| 320x240 | | BOOXS00 |

| 5490x480 | | 1024x768 |

5 (@]

QK

| | Cancel

= Higher resolution = longer rendering
= Need faster CPU with more cores (or use Autodesk 360 Rendering)
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Understanding Rendering Settings

= 5 render presets

= Changes made in Advanced Render Settings

dialog are not saved to presets

= Use Render Presets Manager

tO Create custom presets
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Manage  Output Plug-ins  Autodesk 360
O Medium ‘g
Draft
Render _
. Low
IMedium |
. High -
Presentation
Manage Render Presets...
| Render Presets Manager :l
Render Presets
RE Current Settings (Medium) General
=5l
SDtanstard Render Presets Materials
. i-Dra
L Low Apply materials |On Create Copy
Medium Texture filkering | On
. i-High Force 2-sided  |On
i Presen tation | Samp“ng o
I
---S.W Custom Render Presets Min samples |1
Max samples |4
Filter type Gauss
Filter width 30000
Filter height 3.0000
Contrast celer |0.0500, 00500, 0,0500, ...
Contrast red  |0,0500
Contrast l%ie  |0,0500
L e Mnonchn
Ok ] I Cancel I I Help
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Controlling the Rendering Environment

* Add fog and depth cueing

= Makes objects appear to fade into the distance

'7/!& AUTODESK UNIVERSITY 2013

Enable Fog — toggle on/off

Color — Set color of fog effect

Fog Background — Toggle fog effect on background
Near Distance — % distance from camera

Far Distance — % distance from camera

Near Fog Percentage — % of opacity at near distance
Far Fog Percentage - % of opacity at far distance

& Render Environment

Fog / Depth Cue
Enable Fog On
Color B 128128128
Fog Backgrou...|On
Mear Distance |0.0000
Far Distance  |100.0000
Mear Fog Perc...[0.0000

Far Fog Perce... |100.0000

QK | | Cancel

Help
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Placing Cameras and Creating Views

Manage  Output Plug-ins

Eer @} Create Camera

= Camera tool: places a camera, s On ~ [ Show Camas
which creates a named view 7

Autodesk 36

G Mediu

Render

M | Camera
= See what the camera sees
. . X
= Adjust the camera propertles o] [comer S
e ) = Camera -
i A Camera Preview Mame Cameral
Camera X 838.64
Camera -837.58
Camera £ 96.00
Target X 13762
Target ¥ -1106.11
Target £ 19.50
Lens length (mm)  |50.00
Field of view 40
Rell angle 0
Plot Mo
o | | Clipping A
t Front plane 0.00
Visialstyle:  |Realstic z & Back Plane 0.00
V| Display this window when editing a camera Clipping Off
{\ AUTODESK.
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Adding a Background to a View

= Add a background image to a named view
= |ncluded whenever you render the view
= Works best for still immages
= Use View Manager

A View Manager
A Adjust Background Image
t View: Currel
i g Background

() current 2| %

e Image position:
= Eé Model Stre!

5 Camerat )
5] Layout vi Sliders ad;
+-{T]) Preset Vi
Image options
l oK ] ! Cancel J Apol Help C:\Users\HP\Documents\4D Technolo Browse. ..
Adjust Image -
OK ‘ | Cancel ‘ [ Help
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Saving and Redisplaying Rendered Images

= Save iImage from Render Window
* Use SAVEIMG command from viewport
= Render directly to a file
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Rendering in the Cloud

* When you Render on your computer

= AutoCAD is busy until the rendering is complete
= Complex renderings require fast CPU with Iots of cores

= Render online instead
= Using your free Autodesk 360 account

= Cloud credits

= Notified by email when complete
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ns  Autodesk 360  Featured Apps  Express Tools o -
U Mediu g %
e
Render Render in Render
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A Autodesk 360 =
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create higher res I tion final images, interactive pan nd m
Model View |Renderall model views (7]
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Help | Start Rendering l | Cancel |

{\ AUTODESK.



Home

Solid Surface  Mesh

Sun
v Status

Sun & Location

Insert  Annotate Layout View

k:l?:ii Materials Browser m

() Materials / Textures On ~

Manage  Output Plug-ins

Animation

\[] Material Mapping ~ Motion Path

Materials = Animations

Autodesk 360  Featured Apps  Express Tools

Presentation
L)
[ —=]
g

Render =

. oo
N
2 [=]
Render in Render
Cloud Gallery

Autodesk 360

r ;/<\ AUTODESK UNIVERSITY 2013

[=][Close-up Globe J[Realjstic}

{\ AUTODESK.




Understanding the Render Gallery

* The Interface for accessing online renderings

= Click the Render Gallery tool
= Opens a browser window

= Sign Into your Autodesk 360 account
= See your renderings
= Re-render images
= Download/delete/adjust images
= Upload a DWG eTransmit ZIP

= 3GB of online storage/75 cloud credits
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Creating Walkthroughs and Flythroughs

= Create animated walkthroughs and flythroughs

= Tools in the Animations panel

= Walk — stays on XY-plane
= Fly — not constrained to XY-plane

= Use keyboard and mouse to move

= Adjust settings
= Save as an animation
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Animating Along a Path

= Use the Animation Motion Path tool to move the

camera/target along a predefined path

'7/!& AUTODESK UNIVERSITY 2013

|& Motion Path Animation

Camera

Link camera to;

Point @ Path

Target

Link target to:

Point @ Path |§|
| 7]

| When previewing show camera preview

Animation settings

Frame rate (FPS):

Mumber of frames:

Duration (seconds):

Visual style:

| As displayed

Format: Resolution:
| Wiy v |320x 240 |

| Corner deceleration Reverse

Cancel | |
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Other Tools
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Autodesk Design Suite Workflows

* Render and animate using other software In the

AutoCAD Design Suite

= 3ds Max Design
= Autodesk Showcase
= Suite Workflows

'Q/IQ AUTODESK UNIVERSITY 2013

9 Save As b
= Export b

— .
Q Publish b
@ Print b

'i

m Suite b

Woarkflows

‘ Drawing b

Utilities

EB' Close ¥
5%

Suite Workflows

¥

Workflow Manager
Access, manage and customize Suite
Workflows.

3ds Max Design — Rendering (Chair-5si...
Send to 3ds Max Design to create
detailed still images

3ds Max Design — Rendering (Room-...
Send to 3ds Max Design to create
detailed still images

To Showcase (5] A

Showcase - Conceptual Building Model
Send your model to Showecase to create
a concept presentation.

Showcase - Realistic Building Model
Send your building model to Showcase
to create a realistic presentation.

Showcase - Realistic Part Model
Send your model to Showcase to create
a realistic part presentation.

Showcase - Ret%sﬁc Room Model

Options Exit Autodesk AutoCAD 2014
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Conclusion

= Other resources
= CADLearning eBooks
= CADLearning courses at Udemy.com
= Full CADLearning courses

: Gidem Teach Online @ Login SignUp English (US) ~
CADLearning u L4 ’

Educational Solutions

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

Using tools in AutoCAD to create photo-realistic renderings and
animations.

s -w,.-_-’.«n_--:"'.u\—..'-. COUrse $9 |

New Course Releases Free AutoCAD eBook Free Revit Architecture eBook ® Red c QF p _ © Wishlist ¥ Gift *B Ik Purch
edeem a Coupon ree Preview ishlis i u urchase

& enhancements
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Questions & Answers

To contact me:

David S. Cohn
711 Chuckanut Drive North
Bellingham, WA 98229-6921

360-733-0711
mailto:david@dscohn.com

www.dscohn.com CADmA/n_DO

WWW. Ca d m a n -d O o b I Ogs pOt . CO m Personal thoughts and opinions on just about anything
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