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Chapter 1
Controlling Views




Viewports 1.1

-Vports Command

1

2.

Type

Click
Type

-VPORTS at the command prompt.
Command: -vports

Enter anoption [ Save/Restore/Del ete/Join/SIngle/?/2/3/4]
<3>: enter

Enter aconfiguration option[Horizontal/Vertical/Above/
Below/L eft/Right] <Right>: enter

Regeneratingmodel.
oncein each vport to make it active.
aZOOM option in each viewport.

NOTE: AutoCAD plots only the current vport.

Screen divided into three tiled viewports
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Viewports

Viewports

New Viewports tab of the Viewports dialog

@

3D Viewports 1.2
L
1. Choose View, Viewports, New Viewports A
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PresetViews 1.3

1. Choose View, NamedViews

2. Click Orthographic & Isometric Viewstab of the
Viewdiaog.

3. Click One of thefollowing view options:
Top
Bottom
Front
Back
Left
Right
Southwest |sometric
Southeast |sometric
Northeast |sometric
Northwest |sometric

4, Click the Set Current button
5. Click the OK button

View

) Lett
[P Right

Current View: Southwest [sometric

Mamed Views | Orthographic & |zometric Views

’\ Set Curment

iy Southwest |sometric

@ Southeast |sometric
@ Northeast |sometric
@ Morthwest | sometric

Relative to:

W) World

Restore arthographic UCS with Wiew

0K, ] [ Cancel ] [

Help

[EB Fle Edit Wiew Insert Format Tools Draw
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Dimension  Madify  Window  Help

w7 |l BpLayer

Bl2EDA
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Command :

4.9365, -0.6443, 0.0000

SMAP| GRID

Command: _vwiew Fegenerating model.
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VpointCommand (Tripod) 1.4

Displays a compass and tripod for defining aview rotation. The
compass represents a two dimensional globe.

1. Choose View, 3D Views, Vpoint
or
2. Type VPOINT at the command prompt.
Command: vpoint
Rotate/<View point> <-0.614,-0.614,0.500>: (enter)

3. Click apoint on the compass to define the viewing angle.

Vpoint Command (Rotate) 1.5

Enters arotation angle at the viewpoint prompt.
1. Choose View, 3D Views, Vpoint
or

2. Type VPOINT at the command prompt.
Command: vpoint
Rotate/<View point><-0.614,-0.614,0.500>: R (enter)
Enter anglein XY planefrom X axis <225>: 225 (enter)
Enter angle from XY plane <30>: 15 (enter)
Regeneratingdrawing.

Point in the center
of the compass is
the north pole

s
Ean

Tripod —

Resultant viewport with new 3D view

Middle ring of the
compass is the
equator

Entire outer ring
is the south pole
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DDVpointCommand 1.6

1. Choose View, 3D Views, Viewpoint Preset

2. Type
3. Set

4. Pick
5. Click

or
DDVPOINT at the command prompt.
Command: ddvpoint

aviewing angle by typing the From X axisand XY Plane
angle.

or
aviewing angleinthe 2 graphics
Left graphic = From X Axis
Right graphic=1n XY Plane

OK.
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Vpoint Command (Vector Option) 1.7

Enters coordinates at the viewpoint prompt.
1. Choose View, 3D Views, Vpoint
or
2. Type VPOINT at the command prompt.
Command: vpoint
Rotate/<View point> <-1.690,-1.981,2.995>: -1,-1,1
Regeneratingdrawing.

Other Preset Viewpoints 1.8

1. Choose View, 3D Views, and one of thefollowing viewpoint
options:

Top, Bottom,
L eft, Right,

Front, Back

SW Isometric
SE Isometric
NW [sometric
NE Isometric

Resultant viewport with entered coordinates -1,-1,1
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Plan View 1.9

1

2.

Choose View, 3D Views, Plan View the one of thefollowing:

Type

Current UCS, World UCS, Named UCS
or
PLAN at the command prompt.
Command: plan
Enter an option [Current ucs/Ucs/World] <Current>:

Regeneratingmodel.

Current ucs Goesto the plan view of the current
ucCs.

Ucs At the command linetypein aname
of apreviousy named Coordinate
System.

World Goes to the plan view of the World

Coordinate System.

17



18

Chapter 2
Thickness and Elevation
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ThicknessCommand 2.1
Sets the current 3D solid thickness.
1. Type THICKNESS at the command prompt.

Command: thickness
Enter new value for THICKNESS <0.0000>: 2.00

21
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Changing the Current Thickness 2.2

Changing the current properties of an object changes its thickness.

1. Choose Modify, Properties...
or

2. Type DDMODIFY or DDCHPROP at the command
prompt.

Command: ddmodify or ddchprop
or
3. Choose &= from the Standard Toolbar

INo selection j &I
Alphabetic Categorized |
=
Calar W EvLayer
Layer u]
Linetype ——  Bylayer
Linetype scale 1.0000
Lineweight ————— Bylaver
Thickness 0.0000 Changes the
1 Plot style current
Plot style BwiZolor thickness of
Plot style table Default R14 pen assignments. cth an object
Plok table attached to Model
Plot table bype Calor dependent
Bl Yiew
Center X 66133
Center ¥ 46494
Center Z 0.0000
Height 4.9740
‘width -13.5665
B Misc
LS jcon On ‘fes
LI5S icon at origin Yes
LIZS per viewpork Yes
LICS Mame
Thickness
5.00
Thickness
2.00
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Elevation Command 2.3

Stores the current elevation relative to the current UCS for the current
space.

1. Type ELEVATION at the command prompt.

Command: elevation
Enter new value for ELEVATION <0.0000>: 2.00

ms
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Shortcutto Elevation & Thickness Commands 2.4

1.

Type

ELEV at the command prompt.
Command: elev

Specify new default el evation: <2.0000>:
Specify new default thickness: <3.0000>:

P

currert
gleval®

n500

et 00
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Chapter 3
Visualizing the Model
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HideCommand 3.1

Regenerates athree-dimensional model with hidden lines suppressed.

1. Type HIDE at the command prompt.
Command: hide
RegeneratingModel.

OR

2. Choose View,Hide.

Objects Before Hidden Line Removal

Objects After Hidden Line Removal

S
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Shade Command 3.2

Gourand Shaded (edges on)
FlatShaded (edges on)

Displaysaflat-shaded image of the drawing in the current
viewport while performing ahiddenlineremoval.

‘'

‘o

1. Type SHADE at the command prompt.
Command: shade
Regenerating Drawing.
OR e

2. Choose View, Shade.

Thefollowing are various shade options:

Gourand Shaded (edges on) 3D Wireframe
FlatShaded
-
£

Gourand Shaded (Smoother)




Shade

Shadedge Variable 3.3

Controls shading of edges in rendering.

1. Type SHADEDGE at the command prompt.
Command: shadedge
Enter new valuefor SHADEDGE <3>: (enter)

Faces shaded, edges not highlighted
Faces shaded, edges drawn in background color
Faces not filled, edgesin object color

w N -, O

Faces in object color, edges in background color

Shadif Variable 3.4

Setstheratio of diffusereflectivelight to ambient light (in percentage
of diffusereflectivelight).

1. Type SHADEDIF at the command prompt.
Command: shadedif
Enter new value for SHADEDIF <70>:20

34 Copyright © 2004 - Kristen Kurland

Shade

Shaded Object
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Hidden Line Removal and Shade for Plots 3.5

If your drawing contains 3D faces, meshes, extruded objects, sur
faces, or solids, you can direct AutoCAD to remove hidden lines or
shade from specific viewports when you plot the paper space view.

1. Type PLOT at the command prompt.
Command: plot
2. Choose the check box beside the option to remove hidden lines.

Plot Device | Plot Settings

Paper size and paper units

Plat device: g Nane
Paper size Letter (850 « 11.00 Inches) ™
Printable area: 10,50 % 2.00 inches (&) inches O om
Flot area Plot sc:ale
O Limits Sealed to Fit v
) Esterts 1 inches = |0.5134 |inits
(&) Display
e Flct affset
— [ Center the plot
OLE1 [l % (oo o

Plot
Lapout name Page setup name
Model Save changss to layout <Select page setup to apply> ~ Add

Drrawing orientation

O Partrait .
p-J

(=) Landscape

[ Plat upside:-daown

Shaded viewport options

Shade plat:

Quality:

Plat options

Az Digplaped v

A Displaped
Wireframe

Hidden

Fendsred

Plat with plot styles

(

akK ][ Cancel ][ Help

]

HidesLines
for Plots
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Hidden Line Removal in Mviews (Paper Space) 3.6

1.

Type

MVIEW at the command prompt.
Command: mview
Specify corner of viewport or

[ ON/OFF/Fit/Shadepl ot/L ock/Object/Polygonal /Restore/2/
3/4] <Fit>: s

Shade plot?[Asdisplayed/Wireframe/Hidden/Rendered)]
<Asdisplayed>: h

Select objects: pick mview in paper space.
Select objects: enter

NOTE: You do not seet,he effect of this command until
you plot the drawing.

[viewport

=]
Color
Layer
Linetype
Linetype scale
Plot style
Lineweight
Hyperlink.

E Geometry
Center X
Center Y
Center 2
Height
Width

@ Misc
on
Cipped
Display locked
Standard scale
Custom scale
LICS per wiewport
Hide plat

Alphabetic  Categarized |

M Bylayer
0

ByLayer
1.0000
By Color

ByLayer

5.2388
39668
0.0000
6.3500
8.3020

es

Mo

Mo
Custom
0.6903
Yes
es

3 v

Mview with Hidden Line Removal
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Chapter 4
Z Coordinates

41



Entering 3D Coordinates 4.1

3D Coordinates

Entering 3D Cartesian coordinates (X,Y,Z) issimilar to entering 2D
coordinates (X,Y). In addition to specifying X and Y values, you
specify aZ value.

3D Polyline

1. Type Any command asking for a“point” at the command
prompt.

Command: 3DPOLY

Specify start point of polyline: 1,1,0

Specify endpoint of line or [Undo]: 1,2,1
Specify endpoint of line or [Undo]: 2,2,1
Specify endpoint of line or [Close/Undo]: 2,1,0
Specify endpoint of line or [Close/Undo]: 1,1,0

42

3D Polyline Drawn with 3D Coordinates

Y-€2.0

X=20 Y=20 Z=1.0

Z=1.0

X=20 f(,="i.0 Z=0.0

X=10Y=10 £Z=0.0
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Moving in the Z Direction 4.2

Move Command

1

To move an object in the Z direction, use the move command.

Type

MOVE at the command prompt.

Command: move

Select objects: (pick object) 1 found
Select objects: hit enter

Specify base point or displacement: 0,0,0

Specify second point of displacement or
<use first point as displacement>: 0,0,1

Original Circle Draw at Elevation Zero

(il
!

Circle Moved -2 Units in the Z Direction

45
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3D Point Filters 4.3

1

To place apoint 1 inch above the back left corner of the rectangle,

you can use point filters. Beforeissuing the point filter command,
use DDPTY PE and choose avisible point style.

Type

Any command asking for a“point” at the command
prompt.

Command: point
Paint: .xy

of end P1

of (need Z): 2

3D Point Filters

47
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Chapter 5
User Coordinate System
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UCS icon turned ON

UCSICON5.1 Totasoe sossrs veseninalyie B o
=[Co®vmo B [y [ Bsloer  |v|[—— B v
K
The UCS icon represents the orientation of the UCS axes and the i
location of the current UCS origin. It also represents thecurrent e
viewing directionrelativetothe UCS XY plane. o
Mspace UCSICON Pspace UCSICON s
1
[}
-
- i
W
= N
1. Choose View, Display, UCS Icon, On/Off. e G " .
or = O
r snaF| GRID| ORTHO| FOLAR [osnap [aTRaCk LwT|[MODEL %o
2. Type UCSICON at the command prompt. )| o Wndowes ] [ e et B s DD > B sisvem
Command: ucsicon W e e« HEE al[blms o Je b =22
Enter an option [ON/OFF/AlI/Noorigin/ORigin] <ON>: e fimen e e o el
X
ON Displays the UCSicon. g
OFF Turns off the display of the UCSICON. b
All Affectsthe display of the UCSICON in all # =
viewports. o
a
Noorigin  Alwaysdisplaysthe UCS at the lower |eft =
corner.
ORigin Shows the UCS at the 0,0,0 origin of the
current UCS. =
40 T\ Modkel {Layautt { Layautz 2} im} o]
fa]
on [ON/OFF/All-Noorigin/ORigin/Properties] <ON>: off 5 [)]IV]
10,4770, 18,4316, 0.0000 saP| GRID| 0RTHO| POLAR [0sNaP [DTRaCK LwT| [MODEL kil

W SR D B siiem

| 226 wingons £ -] B | = B
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UCS Overview 5.2

Manages user coordinate systems. The user coordinate system
provides an aternate movable coordinate system for coordinate
entry, planes of operation, and viewing. Most AutoCAD geometric
editing commands are dependent on the location and orientation of

the UCS.

1. Type

2. Choose

UCS at the command prompt.
Command: ucs

Enter an option [New/M ove/orthoGraphic/Prev/Restore/
Save/De/Apply/?/World] <World>:

One of the following UCS options:

New Definesanew coordinate system by one of six
methods: Origin, Z Axis, 3 Point, Object, Face,
View X,Y,Z

Origin Definesanew UCShy shiftingthe
origin of the current UCS, leaving
thedirection of the X,Y, and Z axes
unchanged.

ZAxis Allowsyouto defineanew origin.

3 Point SpecifiesaUCSby itsoriginand a
point onthepositive X andY axes.

Object Letsyou defineanew coordinate s
ystem by pointing at an entity
(except a3D polyline, polygon
mesh, or viewport entity).

Face Alignsthe UCSto the selected
face of asolid object.

View Establishesanew coordinate
systemwhose XY planeisperpen
dicular toyour viewing direction
(i.e. parallel to your screen).

XIYlz Rotates the ucs around a specified
axis

Move

OrthoGraphic

Previous
Restore
Save
Delete

World
?

RedefinesaUCS by shifting theoriginor changingtheZ-depth
of thecurrent UCS, leaving the orientation of its XY planeun
changed.

Specifies one of the six orthographic UCSs provided with
AutoCAD. TheseUCSsettingsaretypically usedwhenviewing
& editing 3D models[Top/Bottom/Front/Back/L eft/Right]

Restoresthepreviously saved UCS.
Restoresasaved UCS.
NamesandsavesaUCS.

Removesasaved UCSdefinition.
Restores the World Coordinate System.
Liststhedefined UCSsin the current drawing.

UCS Toolbar
(14

- 3 i T o
LB ==L ke & LA

Ly

UCSII Toolbar

(e - x|

= B & ok
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World UCS 5.3

1

Type UCS at the command prompt.
Command: ucs
Current ucsname: *NO NAME*

Enter an option [New/M ove/orthoGraphic/Prev/Restore/
Save/Del/Apply/?/World] <World> (press enter)

World Returnsthe UCS back to the original World
ucs.

NOTE: ThisistheUCSyou should use

when creating Wbl ocksandinserting Wbl ocks.
Itistheonly UCS guaranteed to bethe samein
all AutoCAD drawings.

Tip: Toenter coordinates relative to the WCS

Precede coordinate values with an asterisk (*).

Entering @* 2,0,0 specifiesapoint two unitsin the X direction of thelast point entered
relative to the WCS.

Entering @2,0,0 specifiesapoint two unitsin the X direction of thelast point entered
relative to the UCS.

In practice, most coordinates are entered relative to the UCS rather than the WCS.
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3 PointUCS 5.4

1

Type

UCS at the command prompt.
Command: ucs

Enter an option [New/M ove/orthoGraphic/Prev/Restore/
Save/Del/Apply/?/World] <World>: n

Specify origin of new UCS or [ZAxis/3point/OBject/
Face/View/X/Y/Z] <0,0,0>: 3

Specify new origin point <0,0,0>: pick origin

Specify point on positive portion of X-axis
<3.53,7.73,0.00>:

Specify point on positive-Y portion of the UCS XY plane
<2.53,8.73,0.00>:

Setting the UCS with the 3 Point Method

Pointin X Direction

UCS modified
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Plan View and UCS 5.5

1

Type

PLAN at the command prompt.

Command: plan

UCS View 5.6

1

Type

UCS at the command prompt.
Command: ucs
Current ucsname: *NO NAME*

Enter an option [New/M ove/orthoGraphic/Prev/Restore/
Save/Del/Apply/?/World] <World>: n

Specify origin of new UCS or [ZAXxis/3point/OBject/
Face/View/X/Y[Z] <0,0,0>: vOrigin/ZAxis/3point/
OBject/View/X/Y [Z/Prev/Restore/Save/Del/2i<World>:V

View Establishesanew coordinate system whose
XY planeisperpendicular toyour viewing
direction (i.e. parallel to your screen).

Plan View of Current UCS

O

UCS parallel to the View Instead of the Object
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UCS Object 5.7

1

Type

UCS at the command prompt.
Command: ucs
Current ucsname: *NO NAME*

Enter an option [New/M ove/orthoGraphic/Prev/Restore/
Save/Del/Apply/?/World] <World>: n

Specify origin of new UCS or [ZAxis/3point/OBject/
Face/View/X/Y1Z] <0,0,0>: vOrigin/ZAxis/3point/
OBject/View/X/Y/Z/Prev/Restore/ Save/Del/?/
<World>:0B

Object Defines a new coordinate system based on a selected
3D object. The new UCS has the same extrusion

direction (positive Z axis) asthat of the selected object.
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Other New UCS Options 5.8

1. Type UCS at the command prompt.
Command: ucs
Current ucs name: *NO NAME*

Enter an option [New/Move/orthoGraphic/Prev/Restore/
Save/Del/Apply/?/World] <World>: n

Specify origin of new UCS or [ZAXis/3point/OBject/
Face/View/X/Y[Z] <0,0,0>: vOrigin/ZAxis/3point/
OBject/View/X/Y /Z/Prev/Restore/Save/Del/?/
<World>:

AutoCAD Help Topics for New UCS

LUCE Saommand
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62 Copyright © 2004 - Kristen Kurland

Copyright © 2004 - Kristen Kurland 63



64

Saving the UCS 5.9

1

Type

UCS at the command prompt.
Command: ucs
Current ucsname: *NO NAME*

Enter an option [New/M ove/orthoGraphic/Prev/Restore/
Save/Del/Apply/?/World] <World>: s

Enter name to save current UCS or [7]:

Restoring the UCS 5.10

1.

Type

UCS at the command prompt.
Command: ucs
Current ucsname: *NO NAME*

Enter an option [New/Move/orthoGraphic/Prev/Re
store/Save/Del/Apply/?2/World] <World>: r

Enter name of UCSto restore or [7]: 1
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UCS Dialog Box 5.11

1

Type

DDUCS at the command prompt.

Command: dducs

66
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UCS Dialog Box (DDUCS)
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Chapter 6
3D Orbit Commands
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Introductionto 3D Orbit Command 6.1

ControlsInteractive3D Viewing

1. Type 3DORBIT at the command prompt.
Command: 3dor bit
OR
2. Choose View, 3D Orhit.
The 3D Orbit Arcball appears.
3. Click on one of the 3D Orbit arcball locations.

Inside the Arcball - Allows movement in any direction

Outside the Arcball - Moves View about an axis that
extends through the center (acts like twist)

Inside one of the small circles to the left/right - Rotates
around the “Y” axis through the center.

Inside one of the small circles to the top/bottom - Rotates
around the “X” axis through the center.
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Pan and Zoom in 3D Orbit 6.2

1. Click with the right mouse button whilein the 3D Orbit
command.

2. Choose PAN or ZOOM from the pop-up menu.
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Projection Mode 6.3

1. Click with the right mouse button whilein the 3D Orbit
command.

2. Choose Projection.
3. Choose Parallel or Perspective.

Parallel

Displays objects so that two parallel linesin adrawing never con
verge at asingle point. The shapesin your drawing alwaysremain
the same and do not appear distorted when they are closer.

Per spective

Displays objectsin perspective so that all parallel lines converge at
one point. Objects appear to recede into the distance, and parts of
the objects appear larger and closer to you. The shapes are some
what distorted when the object isvery close. Thisview correlates
more closely to what your eye sees.

v Parallel

Perspective

Visualdids b

Beset View
PresetViews  »

Shading 6.4

1. Click with the right mouse button whilein the 3D Orbit
command.

2. Choose Shading.
3. Choose one of the shade options.
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Camer Swivel and Distancea 6.5

Simulatesthe effect of turning the camera. Changes the target of the
view.

1. Click with the right mouse button whilein the 3D Orbit
command.

2. Choose More.
Choose Swivel Camera.

4. Choose alocationintheview to change the camera

Projection

Shading Modes »
vty Zoomiindon

Zoom Extents
z

Reset Vi T ——
x ooty sl Cinping Planes
| FresetViews Y FrontClipping On

‘Back Clipping On
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Visual Aids 6.6

3D Grid Option

1. Click with the right mouse button whilein the 3D Orbit
command.

2. Choose VisudAids.

3. Choose one of thevisual aids options.

Compass Option

TIP: Use GRIDUNIT to change the spacing of the grid units.

i UCS Icon

Pan
Zoom

v Okt
Morg

Projecton >
Shading Modes »
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Clipping Planes 6.7

1

Click

Choose

Choose

with the right mouse button whilein the 3D Orbit
command.

More.

one of the clipping planes options.

NOTE: If you have clipping planes ON when you exit the 3D Orhit
command, they will remain ON.

Clipping Plane Options

nll. e s et Pesa s

i
) R — ol Rk
[ I | a0t | - Lo L ]
Lo g
B g

Adjusting Clipping Planes in the Clipping Plane Window

i T X @ FR
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Continuous Orbit 6.8

1. Click

Choose
Choose
Click

with the right mouse button whilein the 3D Orbit
command.

More.
Continuous Orbit.
and drag to start the continuous 3D Mation.

This movement controls the direction and speed of the
orhit.

>

etion
Shading Mades +
Vi pids v 2oomindow

Zoom

Beset View

Adjust Clipping PI;
Prese Views just Clipping Flanes

- Eront Clipping On
" . ~— Back Cliping On

Continuous Motion (Rt Click to change options)

83



84

Chapter 7
Dynamic View - Perspective
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DView Camera Option 7.1

1

2.

Choose View, 3D Orbit

Type

or
DVIEW at the command prompt.
Command: dview

Select objects or <use DVIEWBLOCK>:
pick objects

Enter option

[CAmeral TArget/Distance/POintsPAn/Zoom/TWist/
CLip/Hide/Off/Undo]: ca

Specify cameralocation, or enter angle from XY
plane, or [Toggle (anglein)] <90.0000>: 30

Specify cameralocation, or enter anglein XY plane
from X axis, or [Toggle (angle from)] <90.00000>: 45

Enter option

[CAmeral TArget/Distance/POints/PAn/Zoom/TWist/
CLip/Hide/Off/Undo]:

Regeneratingmodel.

Note: You can aso twist and pick a cameralocation.

Setting a Camera Location
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DView Target Option 7.2

1

2.

Choose View, 3D Orbit

Type

or
DVIEW at the command prompt.

Command: dview

Select objects or <use DVIEWBLOCK> pick aobjects:
Select objects: enter

Enter option

[CAmeral TArget/Distance/POints/PAn/Zoom/TWist/
CLip/Hide/Off/Undo]: TA

Specify cameralocation, or enter angle from XY plane,

or [Toggle (angle in)] <35.2644>: pick atarget loca
tion

Enter option

[CAmeral TArget/Distance/POintsPAn/Zoom/TWist/
CLip/Hide/Off/Undo]: enter

Regeneratingmodel.
Note: You can also type atarget location.

Setting a Target Location
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Setting Camera Target with Points 7.3

1

2.

Movesthe camerain or out along theline of sight relativeto

thetarget. Once a perspective view is set, zooming is not

alowed. Zoom functions must be donein the DVIEW
command.

Choose View, 3D DynamicView.
or
Type DVIEW at the command prompt.
Command: dview
Select objects: pick objects
Select objects: enter

CAmera/ TArget/Distance/POintsPAn/Zoom/
TWist/CLip/Hide/Off/Undo/<eXit>: PO

91



92

Setting Perspective Distance 7.4

1

2.

Movesthe camerain or out along theline of sight relative
to thetarget. Once a perspective view is set, zooming is
not allowed. Zoom functions must be done in the DVIEW
command.

Choose View, 3D DynamicView.

Type

or
DVIEW at the command prompt.
Command: dview

Select objects: pick objects
Select objects: enter

CAmeral TArget/Distance/POintsPAn/Zoom/TWist/
CLip/Hide/Off/Undo/<eXit>:D

New cameraltarget distance <1.7321>: pick

Turning Perspective Off 7.5

1

2.

Choose View, 3D DynamicView.

Type

or
DVIEW at the command prompt.
Command: dview

Select objects: pick objects
Select objects: enter

CAmeralTArget/Distance/POints/PAn/Zoom/TWist/
CLip/Hide/Off/Undo/<eXit>: OFF

Zoom to a Perspective

Resultant Perspective View
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Zooming in Dview 7.6

1

2.

Choose View, 3D DynamicView.

Type

or
DVIEW at the command prompt.
Command: dview
Select objects: pick objects
Select objects: enter

CAmeralTArget/Distance/POints/PAn/Zoom/TWist/
CLip/Hide/Off/Undo/<eXit>: Z

Adjust lenslength <9.666mm>: pick

Panning in Dview 7.7

1

2.

Choose View, 3D DynamicView.

Type

or
DVIEW at the command prompt.
Command: dview
Select objects: pick objects
Select objects: enter

CAmeral TArget/Distance/POintsPAn/Zoom/TWist/
CLip/Hide/Off/Undo/<eXit>:PA

Displacement base point: pick
Second point: pick

Resultant View of Zoomed and Panned
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Clipping Objects 7.8

1

2.

Choose View, 3D DynamicView.

Type

or
DVIEW at the command prompt.
Command: dview

Select objects: pick objects
Select objects: enter

CAmeral TArget/Distance/POintsPAn/Zoom/TWist/
CLip/Hide/Off/Undo/<eXit>: CL

Back/Front/<Off>: F
Eye/<Distance from target> <4.4721>: pick

Twisting Objects 7.9

1

2.

Choose View, 3D DynamicView.

Type

or
DVIEW at the command prompt.
Command: dview

Select objects: pick objects
Select objects: enter

CAmeral TArget/Distance/POints PAn/Zoom/TWist/
CLip/Hide/Off/Undo/<eXit>: TW

New view twist <0.00>: pick

Resultant View of Clipped Objects
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Dynamic View and Perspective

Hidden Line Removal 7.10

1

2.

Choose View, 3D DynamicView.

Type

or
DVIEW at the command prompt.
Command: dview

Select objects: pick objects
Select objects: enter

CAmeralTArget/Distance/POints/PAn/Zoom/TWist/
CLip/Hide/Off/Undo/<eXit>: H

Dynamic View and Perspective
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Wireframes 8.1

A wireframe model isaskeletal description of a3D object. Thereare
no surfaces in awireframe model; it consists only of points, lines, and
curves that describe the edges of the object. With AutoCAD you can
create wireframe models by positioning 2D (planar) objects anywhere
in 3D space. AutoCAD also provides some 3D wireframe objects,
such as 3D polylines (that can only have a CONTINUOUS linetype)
and splines. Because each object that makes up awireframe model
must be independently drawn and positioned, this type of modeling
can be the most time-consuming.

Y€2.0

X=20 Y=20 Z=1.0

Z=1.0

X=20 f{.="i.0 Z=0.0

X=10Y=10 Z=0.0
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Surfaces 8.2

30 Objects
Surface modeling is more sophisticated than wireframe modelingin Box3d
that it defines not only the edges of a 3D object, but also its surfaces. f\f;?j";ij
The AutoCAD surface modeler defines faceted surfaces using a po- Dame
lygonal mesh. Because the faces of the mesh are planar, the mesh can Zphere
only approximate curved surfaces. With Mechanical Desktop, you can Torus
create true curved surfaces. To differentiate these two types of sur- Dish

faces, AutoCAD calls faceted surfaces, meshes. Hesh

1. Choose Draw, Surfaces.

[ Ok ] [ Cancel
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Solids 8.3

1.

Solid modeling isthe easiest type of 3D modeling to use. With the
AutoCAD solid modeler, you can make 3D objects by creating basic
3D shapes: boxes, cones, cylinders, spheres, wedges, and tori (do-
nuts). You can then combine these shapes to create more complex
solids by joining or subtracting them or finding their intersecting (over-
lapping) volume. You can also create solids by sweeping a 2D object
along apath or revolving it about an axis.

NOTE: Because each modeling type uses a different method for
constructing 3D models and editing methods vary in their effect on the
different model types, it isrecommended that you not mix modeling
methods.

Choose Draw, Solids.
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2D Solid 9.1
1. Choose Draw, Solids, 2D Solid.
or
2. Type SOLID at the command prompt.
Command: solid
First point: P1
Second point: P2
Third point: P3
Fourth point: P4
Third point: enter
2D Hatch 9.2
1. Choose Draw, Hatch...
2. Choose the Other Predefined tab.
3. Choose Salid.

NOTE: 2D Solids and Hatches cannot be rendered or shaded.

Hatch Pattern Palette

AaMsl [ Iso Other Predefined | Custom

L = =

LU

LU

SOLID ANGLE AR-BE1E AR-BE1EC

AR-B38 AR-BRELM  AR-BRSTD AR-CONC

A

7 B

A :

AR-HBOME  AR-PARDT  AR-RROOF AR

AR-5AND B0 BRASS BRICK.

T — — — ™
Ok ] [ Cancel ] [ Help
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3D Face 9.3

3DFACE creates a three- or four-sided surface anywherein 3D
space. You can specify different Z coordinates for each corner point
of a3D face. 3DFACE differs from SOLID, which creates a three-
or four-sided surface that is parallel to the current UCS and can be
extruded.

With 3DFACE, you control which edges of a3D face are visible,

alowing accurate modeling of objectswith holes. Enteringi or

invisiblebeforethefirst point of an edge makesthe edgeinvisible.
1. Choose Draw, Surfaces, 3D Face.

or

2. Type 3DFACE at the command prompt.
Command: 3dface
First point: pick
Second point: pick
Third point: pick
Fourth point: pick
Third point: enter
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Edge 9.4

1. Choose Draw, Surfaces, Edge.
or
2. Type EDGE at the command prompt.
Command: edge
Display/<Select edge>: pick a3D edge
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3D Invisible Edge 9.5

1

2.

Choose Draw, Solids, 3D Face.

Type

or

3DFACE at the command prompt.

Command: 3dface
First point: P1
Second point: P2
Third point: i P3
Fourth point: P4
Third point: i P5
Fourth point: P6
Third point: P7
Fourth point: P8
Third point: enter

NOTE: You must enter an “i” for invisible before the

face is chosen.

P2

P3

P1

P4

Ps

P7
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Pface 9.7

1

Type

PFACE at the command prompt.
Command: pface

Specify location for vertex 1-8: P1 -P8
Facel, vertex 1:

Enter avertex number or [Color/Layer]: 1

Face 1, vertex 2:

Enter avertex number or [Color/Layer] <next face>:

Facel, vertex 3:

Enter avertex number or [Color/Layer] <next face>:

Face 1, vertex 4:

Enter avertex number or [Color/Layer] <next face>:

Face 1, vertex 5: enter

Enter avertex number or [Color/Layer] <next face>:

Face 2, vertex 1:
Enter avertex number or [Color/Layer]: 2

Face 2, vertex 2:

Enter avertex number or [Color/Layer] <next face>:

Face 2, vertex 3:

Enter avertex number or [Color/Layer] <next face>:

Face 2, vertex 4:

Enter avertex number or [Color/Layer] <next face>:

Face 2, vertex 5:

Enter avertex number or [Color/Layer] <next face>:

Face 3, vertex 1:

Enter avertex number or [Color/Layer]: 4

Face 3, vertex 2:

Enter avertex number or [Color/Layer] <next face>: 5

Face 3, vertex 3:

Enter avertex number or [Color/Layer] <next face>: 6

Face 3, vertex 4.
Enter avertex number or [Color/Layer] <next face>:
Face 4, vertex 1.

Enter avertex number or [Color/Layer]:
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3DBox 10.1

1
2.

3.

Choose Draw, Surfaces, 3D Surfaces...
Pick the box from the dialog menu.
or
Type Al_BOX at the command prompt.
Command: ai_box
Initializing... 3D Objects|oaded.
Corner of box: pick
Specify length of box: 4
Specify width of box or [Cube]: 2
Specify height of box: 2

Specify rotation angle of box about the Z axis or [Refer

encel: 0

3D Objects

Box3d
Pyrarmid
‘wedge
Dome
Sphere
Cone

[ (1] 9 ] [ Cancel
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Pyramid 10.2

Choose Draw, Surfaces, 3D Surfaces...

the pyramid from the dialog menu.
or
Al_PYRAMID at the command prompt.
Command: ai_pyramid
Specify first corner point for base of pyramid: pick

Specify second corner point for base of pyramid:
<Ortho on> 4

Specify third corner point for base of pyramid: 4
Specify fourth corner point for base of pyramid or
[Tetrahedron]: 4

Specify apex point of tetrahedron or [Top]: .xy

of pick

(need 2): 4

3D Objects

Box3d
Pyramid
‘wedge
Dome
Sphere
Caone
Tors
Dish
Mesh

=
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Wedge 10.3

1
2.

3.

Choose Draw, Surfaces, 3D Surfaces...

Pick

Type

the wedge from the dialog menu.
or
Al_WEDGE at the command prompt.
Command: ai_wedge
Specify corner point of wedge: pick
Specify length of wedge: 4
Specify width of wedge: 2
Specify height of wedge: 1
Specify rotation angle of wedge about the Z axis: 0

| e

Hea®d
P
55 ]
Gphess
Lora

T il
Cach

M ey
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Dome1l0.4

1
2.

3.

Choose Draw, Surfaces, 3D Surfaces...

Pick

Type

the dome from the dialog menu.

or
Al_DOME at the command prompt.
Command: ai_dome
Specify center point of dome: pick
Specify radius of dome or [Diameter]: 3

Enter number of longitudinal segmentsfor surface of
dome <16>: 20

Enter number of latitudinal segmentsfor surface of dome
<8>: 10

14 rfartn

[Weaw

Faarsel
A raipe
Cozmst

i pahns
Ciwe

[agd

[ o] Carnl. |

129



il

 Cancel|

=

| oBjects

prompt.

or
Al_SPHERE at the command

the sphere from the dialog menu.

Choose Draw, Surfaces, 3D Surfaces...

Pick
Type

1
2.
3.

Sphere 10.5

Enter number of longitudinal segmentsfor surface of

sphere <16>: 25
Enter number of latitudinal segmentsfor surface of

Specify radius of sphere or [Diameter]: 3
sphere <16>: 25

Specify center point of sphere: pick

Command: ai_sphere

X »C‘ A /
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Cone1l0.6

1
2.

3.

Choose Draw, Surfaces, 3D Surfaces...

Pick

Type

the cone from the dialog menu.
or
Al_CONE at the command prompt.
Command: ai_cone
Specify center point for base of cone: pick
Specify radius for base of cone or [Diameter]: 2
Specify radius for top of cone or [Diameter] <0>: 5

Specify height of cone: 3

Enter number of segments for surface of cone <16>:

enter

| owecs

Hoakd
Fiaaarast
Wedgs
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Torus 10.7

1
2.

3.

Choose Draw, Surfaces, 3D Surfaces...

Pick

Type

the torus from the dialog menu.

or
Al_TORUS at the command prompt.
Command: ai_torus
Specify center point of torus: pick
Specify radius of torus or [Diameter]: 6
Specify radius of tube or [Diameter]: 1

Enter number of segments around tube circumference
<16>: enter

Enter number of segments around torus circumference
<16>: enter

L.ar ]
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Dish 10.8

1
2.

3.

Choose Draw, Surfaces, 3D Surfaces...

Pick

Type

the dish from the dialog menu.

or
Al_DISH at the command prompt.
Command: ai_dish
Specify center point of dish: pick
Specify radius of dish or [Diameter]: 3

Enter number of longitudinal segmentsfor surface of dish
<16>: 20

Enter number of latitudinal segmentsfor surface of dish
<8>: 15
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Mesh 10.9

1

Creates a planar mesh whose M and N sizes determine the
number of lines drawn in each direction along the mesh.

Type

ai_mesh at the command prompt.
Command: ai_mesh

Initializing... 3D Objects|oaded.

Specify first corner point of mesh: 1,1,1
Specify second corner point of mesh: 4,1,1
Specify third corner point of mesh: 4,4,2
Specify fourth corner point of mesh: 1,4,1
Enter mesh sizein the M direction: 20

Enter mesh sizeinthe N direction: 10

H bt

Porga T
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Zphee
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Tore
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Revolved Surface 11.1

1

2.

Creates arevolved surface about a selected axis.

Choose Draw, Surfaces, Revolved Surface...

Type

or
Revsurf at the command prompt.
Command: revsurf

Current wireframe density: SURFTAB1=6
SURFTAB2=6

Select object to revolve: pick
Select object that defines the axis of revolution: pick
Specify start angle <0>: enter

Specify included angle (+=ccw, -=cw) <360> enter

Axis of Revolution \

\ Path Curve
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Suftabl and Surftab2 11.2

Sets the number of tabulations for both directions to be A Sy
generated for RULESURF and TABSURF. Also sets the [

mesh density in ROTATES3D the M direction for REVSURF
and EDGESURF commands.

1. Type Surftabl at the command prompt.
Command: surftabl
Enter new value for SURFTAB1 <6>: 30
2. Type Surftab2 at the command prompt.
Command: surftab2
Enter new value for SURFTAB2 <6>: 30 N

N
raS
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Tabulated Surfaces 11.3

Creates atabulated surface from a path curve and adirection
vector.

1. Choose Draw, Surfaces, Tabulated Surfaces
or
2. Type TABSURF at the command prompt.
Command: tabsur f
Select object for path curve:
Select object for direction vector:

Path for Curve

)
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Ruled Surface 11.4

Creates aruled surface between two curves.

1. Choose Draw, Surfaces, Ruled Surface
or
2. Type RULESUREF at the command prompt.
Command: rulesurf
Current wireframedensity: SURFTAB1=6
Select first defining curve: P1
Select second defining curve: P2
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More Ruled Surface Examples 11.4
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Edge Surface 11.5
Creates athree-dimensional polygon mesh

1

2.

Choose Draw, Surfaces, Edge Surface

Type

or
EDGESURF at the command prompt.
Command: edgesur f

Current wireframedensity: SURFTAB1=6
SURFTAB2=6

Select object 1 for surface edge: P1
Select object 2 for surface edge: P2
Select object 3 for surface edge: P3
Select object 4 for surface edge: P4
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Extrude 12.1

1

2.

Createsuniquesolid primitivesby extruding existing two-dimensional
objects. You can extrude multiple objects with EXTRUDE.

Choose Draw, Solids, Extrude.

Type

or
EXTRUDE at the command prompt.
Command: extrude
Current wireframe density: |SOLINES=4
Select objects: pick objects
Select objects: enter
Specify height of extrusion or [Path]: 4
Specify angle of taper for extrusion <0>: enter

Lines with a Thickness of 2"

Lines Extruded 2"

o=

~esF
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Extrude with Taper 12.2

1

2.

Choose Draw, Solids, Extrude.

Type

or
EXTRUDE at the command prompt.
Command: extrude

Current wireframedensity: |SOLINES=4
Select objects: pick objects

Select objects: enter

Specify height of extrusion or [Path]: 3
Specify angle of taper for extrusion <0>: 15
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Extrude Curves 12.3

1

2.

Choose Draw, Solids, Extrude.

Type

or
EXTRUDE at the command prompt.
Command: extrude
Current wireframedensity: ISOLINES=4
Select objects: pick curved pline
Select objects: enter
Specify height of extrusion or [Path]: 3
Specify angle of taper for extrusion <0>: 0

161



Extrude Along a Path 12.4 Circle Extruded

Along a Path

EXTRUDE &l so creates solids by extruding two-dimensional objects
(profiles) along a specified path. P2

1. Choose Draw, Solids, Extrude.

or
P1
2. Type EXTRUDE at the command prompt.

Command: extrude ﬁ
Current wireframedensity: |SOLINES=4 =
Select objects: P1

Select objects: enter

Specify height of extrusion or [Path]: p

Select extrusion path: P2

HiddenLine
Removal of Extruded
Circle
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Revolve12.5
Creates a composite region or solid by addition.

1

2.

Choose Draw, Solids, Revolve

Type

or
REVOLVE at the command prompt.
Command: revolve

Current wireframedensity: |SOLINES=4
Select objects: pick profile

Select objects: enter

Specify start point for axis of revolution or
defineaxisby [Object/X (axis)/Y (axis)]: 0
Select an object: pick axis

Specify angle of revolution <360>: enter

N
A
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Box Solid 12.6

Creates athree-dimensional solid box.

1. Choose Draw, Solids, Box.
or
2. Type BOX at the command prompt
Command: box
Specify corner of box or [CEnter] <0,0,0>: pick corner
Specify corner or [Cube/Length]: pick opposite corner
Specify height: 2

Solid Box

Lines with a Thickness

g

et
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Sphere 12.7

Creates athree-dimensional solid sphere.

1. Choose Draw, Solids, Sphere.
or
2. Type SPHERE at the command prompt.
Command: sphere
Current wireframedensity: ISOLINES=4
Specify center of sphere <0,0,0>: pick point
Specify radius of sphere or [Diameter]: 2

168
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Sphere with Hidden Lines
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sphere with 4 isolines

Isolines 12.8

Specifies the number of isolines per surface on objects.

Valid integer values arefrom 0 to 2047.

ISOLINES at the command prompt.

Command: ISOLINES

Type

1

Enter new valuefor ISOLINES <4>: 15

sphere with 15 isolines

_“\F'x/f]
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Isolines and Facetres

Facetres 12.9

Adjusts the smoothness of shaded and rendered objects and objects
with hidden lines removed. Valid values are from 0.01 to 10.0.

1. Type FACETRES at the command prompt.
Command: FACETRES
Enter new value for FACETRES <.1000>: 5

172 Copyright © 2004 - Kristen Kurland

Isolines and Facetres

sphere with facetres 0.1
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Conel1l2.10

1

2.

Creates athree-dimensional solid cone.

Choose Draw, Solids, Cone.

Type

or
CONE at the command prompt.
Command: cone

Current wireframe density: ISOLINES=4

Specify center point for base of cone or [Elliptical]
<0,0,0>: pick point

Specify radius for base of cone or [Diameter]: 2

Specify height of cone or [Apex]: 4

Cone

Cone with Hidden Lines

e
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Wedgel2.11

Creates athree-dimensional solid wedge.

1. Choose Draw, Solids, Wedge.
or
2. Type WEDGEat the command prompt.
Command: _wedge
Specify first corner of wedge or [CEnter] <0,0,0>: pick
Specify corner or [Cube/Length]: pick
Specify height: 2
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Torus 12.12

Creates a donut-shaped solid.

1

2.

Choose Draw, Solids, Torus.

Type

or

TORUS at the command prompt.
Command: torus

Current wireframe density: ISOLINES=4
Specify center of torus <0,0,0>: pick point
Specify radius of torus or [Diameter]: 6
Specify radius of tube or [Diameter]: 2

Torus

Torus with Hidden Lines
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Rotate 3D 13.1

Rotates objects about athree-dimensional axis.

1

2.

Choose Modify, 3D Operation, Rotate3D.

Type

or
ROTATE3D at the command prompt.
Command: rotate3D

Current positive angle: ANGDIR=counterclockwise
ANGBASE=0

Select abjects: pick

Select objects: enter

Specify first point on axis or define axis by
[Object/Last/View/Xaxis/Yaxis/Zaxis/2points]: x
Specify a point on the X axis <0,0,0>: pick
Specify rotation angle or [Reference]: 90

Object Before Rotation

Object Rotated 90 degrees around x-axis
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Align 13.2

1

2.

Choose Modify, 3D Operation, Align.

Type

or
ALIGN at the command prompt.
Command: align
Select objects: pick the wedge
Select objects: enter
Specify first source point: P1
Specify first destination point: P2
Specify second source point: P3
Specify second destination point: P4

Specify third source point or <continue>: enter

Scale objects based on alignment points? [ Yes/No] <N>:

enter

Objects before align

Wedge Aligned to the Box ( Not Scaled)
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Mirror 3D 13.3

1

2.

Choose Modify, 3D Operation, Mirror 3D.

Type

or
MIRROR3D at the command prompt.
Command: mirror3D
Select objects. pick the circle
Select objects: enter
Specify first point of mirror plane (3 points) or

[Object/Last/ZaxisView/XY Y ZIZX[3points] <3points>:

P1

Specify second point on mirror plane: P2
Specify third point on mirror plane: P3
Delete source objects? [Yes/No] <N>: enter

Circle Mirrored around 3 Points
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3D Array (Rectangular) 13.4

Arrayed Objects in Plan View Arrayed Objects in Front View
1. Choose Modify, 3D Operation, 3D Array.
or
2. Type 3DARRAY at the command prompt. o o o o 9 0 o O
Command: 3darray
Select objects: pick the cube u o o o
Select objects: enter 0 0 0 0
Enter the type of array [Rectangular/Polar] <R>: enter u 0 0 =
Enter the number of rows (---) <1>: 3 m
Enter the number of columns (||) <1>: 4 (%

Enter the number of levels(...) <1>: 2
Specify the distance between rows (---): 5
Specify the distance between columns (||[): 4

Specify the distance between levels(...): 8 Arrayed Objects in 3D Isometric Arrayed Objects in 3D Viewpoint
Ex
& z @
&R ® tk % R ©
iy
D5 @
& % e + R L so®
&p b & D
® @
52 e
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3D Array (Polar) 13.5

Arrayed Objects Around a Line Arrayed Objects in Plan View

1. Choose Modify, 3D Operation, 3D Array.
or
2. Type 3DARRAY at the command prompt.
Command: 3darray
Select objects: pick cube
Select objects: enter

Enter the type of array [Rectangular/Polar] <R>: p
Enter the number of itemsinthearray: 5

Specify the angleto fill (+=ccw, -=cw) <360>: enter
Rotate arrayed objects? [Yes/No] <Y>: enter

4
S
Wz

Specify center point of array: mid of axisline

Specify second point on axis of rotation: pick
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Subtract14.1

Creates a composite region or solid by subtraction.

1

2.

Choose Modify, Solids Editing, Subtract.

Type

or
SUBTRACT at the command prompt.
Command: subtract

SUBTRACT Select solids and regions to subtract
from...

Select objects: pick the box

Select objects: (press enter)

Select solids and regions to subtract...
Select objects: pick the cylinder
Select objects: enter

Objects Subtracted from Box

195



196

Union 14.2

Creates a composite region or solid by addition.

1. Choose Modify, SolidsEditing, Union.
or
2. Type UNION at the command prompt.
Command: union
Select objects: pick cylinder & box
Select objects: enter

Solid Objects Unioned Together
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Intersect 14.3
Creates a solid based on the intersection of two existing solids.

1. Choose Modify, SolidsEditing, Intersect
or
2. Type INTERSECT at the command prompt.

Command: inter sect
Select objects: pick cylinder and box Q

Select objects: enter

Intersection of Cylinder and Box

S
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Extruding Faces 15.1

1.

Choose

Choose

Press
Specify
Specify

Modify, Solids Editing, Extrude face
NOTE: Must be a solid to extrude the face.

afaceto extrude. If you choose more than one face,
hold the SHIFT key to deselect unwanted faces.

ENTER.
height of extrusion or [Path]: .25

angle of taper for extrusion <0>: 45

Select Face

Extruded Face
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Tapered Faces 15.2

o o &~ W

Choose
Choose

Press

Specify
Specify
Specify

Modify, Solids Editing, Taper face

aface(s) to taper. If you choose more than one face,
hold the SHIFT key to deselect unwanted faces.

ENTER.

the base point: pick the back left corner

another point along the axis of tapering: pick point
the taper angle: 45

Solid validation started.

Solid validation compl eted.

Before Taper

After Taper
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Delete Faces 15.3

1. Choose Modify, SolidsEditing, Deleteface

2. Choose
3. Press
4, Choose

aface to delete. If you choose more than one face,
hold the SHIFT key to deselect unwanted faces.

ENTER.
the faceto delete.

N i
\F\+
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Copy Faces 15.4

1. Choose Modify, Solids Editing, Copy face

2. Choose afaceto copy . If you choose more than one face,
hold the SHIFT key to deselect unwanted faces.

Press ENTER.
4. Pick the solid face to copy.

Pick anew location.

= //+
S
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Color Color

Color Face 15.5

1. Choose Modify, Solids Editing, Color face

2. Choose afaceto change the color of. If you choose more than
one face, hold the SHIFT key to deselect unwanted .
faces. 3

Press ENTER.
Choose acolor to change the face to.
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Imprint 15.6

A w DD wDd PR

Extrude objects (i.e. walls) to create a solid object.

Change the UCS and draw an object on aface of one of the walls.

Choose Modify, Solids Editing, Imprint.
Select a 3D solid: pick solid

Select an object to imprint: pick circle
Delete  the source object <N>:y

213




Extrude Imprintto Create Openings 15.7

Choose Modify, Solids Editing, Extrude Faces.

Select thecirclethat wasimprinted.

Deselect any unwanted faces.

Type -8 asthe height of extrusion (or desired height)

A
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Clean 15.8

Before Clean
1. Choose Modify, SolidsEditing, Clean.
2. Select a 3D solid: pick imprinted circle.
/W
z
After Clean
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Shell 15.9

Y ou can create ashell or ahollow thin wall with a specified thickness from your 3D
solid object. AutoCAD creates new faces by offsetting existing ones inside or outside
their origina positions. AutoCAD treats continuously tangent faces as single faces
when offsetting.

1. Choose Modify, SolidsEditing, Shell.
Select a3D solid: pick
Remove faces or [Undo/Add/ALL]: enter
Enter the shell offset distance: .5

218 219



Chapter 16

Enhancing the Drawing
Process
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Creating Sections 16.1

A W

Open
Create
Choose
Choose

3DRotate

thedrawing called 3DBottle. DWG

alayer called Section. Makeit the current layer.
Draw, Solids, Section.

al 3 solids making up the bottle.

Select objects:

Specify first point on Section plane by [Object/
Zaxis/View/XY /Y Z2/ZX/3points] : ZX

Specify a point on the ZX-plane <0,0,0>:quad of
bottle.

the section to aflat plane.
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Slice 16.2

Slices a set of solids with aplane.

1. Choose Modify, Draw, Slice.

2. Type

or
SLICE at the command prompt.
Command: dlice

Sliceplaneby Object/Zaxis/View/XY /Y Z/ZX/
<3points>: ZX

Point on ZX plane <0,0,0>: quad of bottle

Both sides/<Point on desired side of the plane>: pick the
side of the bottle you want to keep.
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Create a SOLVIEW Viewport 16.3

Choose
Choose
Double Click

4. Double Click

5. Double Click

File, New...
Use aTemplate from the startup dialog.
Ansi_c.dwt asthe templatefileto start from.

This create anew drawing with a border and
one floating Model Space.

MODEL from the Status Bar. Note the
change to Paper Space.

PAPER from the Status Bar to toggle back to
Model Space.

L Create Mew Drawing [7]x]
| Y
g D @ Use a Template
Select a Template:
Ansi & [portrait] -named plat styles dwt =] ==
Ansi a -color dependsnt plot styles.dwt =
Ansi & -hamed plot styles. dwt
nsi b -color dependznt plot styles.dwt
b -named plat styles. dwt
o ===
Biowse.. |
Template Description
’V ANSI C title block and border. Uses Color Dependent Plot Styles. |
[V Show Startup didlog (G
Drawing with a Model Space View
4 ! 3 2 | 1
]
g
.'
Bl
N
1
N Il
Nt
o LY L3 d
) 3 H T T
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Inserta Drawing

1. Choose
2. Choose
3. Insert

4. Double Click

5. Double Click

6. Type

Insert, Block...

the drawing called 3DBOTTLE.DWG to
insert.

the block anywherein the Model Space view
at ascale of 1 and rotation 0.

MODEL at the Status Bar and resize the
Model Space view port in Paper Space.

PAPER at the Status Bar to return to Model
Space.

ZOOM, 1XP at the command prompt.

Insert [x]
~Black
gock | \
e | \
—Optio
¥ Specify Parameters on Screen
Insertion Pair Scal Raotation
% [noooo J| |/ [t o000 | Lng\e. [o “
. [nooon | |z [1-o000 |
z [poooo |||z [1-o000 |
I~ Exploce

oK | Cancel | Help

Block name must be less than 32 characters, no spaces

i
e
a a
Model Space View Resized
. i r——
3 + | 1
o
[+
Model Space View Scaled 1XP
"
B
] .
e
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Create an Orthogonal View

1

2.

Choose Draw, Solids, Setup, View.

Type

or
SOLVIEW at the command prompt.
Command: solview
Ucg/Ortho/Auxiliary/Section/<eXit>: O
Pick side of viewport to project: P1
View center: P2

Clip first corner: P3

Clip other corner: P4

View name: front
Ucg/Ortho/Auxiliary/Section/<eXit>:
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Create a 2D Section with Soldraw 16.4

Generates profiles and sectionsin viewports created with SOLVIEW. -
SOLDRAW can only prepare viewports that have been created with
SOLVIEW.

1. Choose Draw, Solids, Setup, Drawing.

or 3

2. Type Command: soldraw P1

Select viewportsto draw: P1
Select objects: 1 found n
Select objects: enter . .
3 solids selected. e e

NOTE: If your object was an inserted block, you need to
first explode it so it becomes a solid.

Resultant Section and Solid 4 E - 2 | ]
o o
o c

Section in a Model View
B B
A B
™1 T
=T =
T 3 * z T T
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Create a 3D View Using UCS 16.5

1. Click
Choose

3. Type

4. Type

5. Click
Choose

226

M SPACE and the plan view of the 3D Bottle.

View, 3D Viewport, SW |sometric...
UCS at the command prompt.
Command: ucs

Origin/ZAxig/3point/OBject/View/X/Y [Z/
Prev/Restore/Save/Del/?/<World>: view

This setsthe current UCS parall€el to the
screen. We now need to save this ucs.

UCS at the command prompt.
Command: ucs

Origin/ZAxig/3point/OBject/View/X/Y [Z/
Prev/Restore/Save/Del/?/<World>: save

?IDesired UCS name: 3dview
PSPACE at the command prompt.
Draw, Solids, Setup, View

Command: solview
Ucg/Ortho/Auxiliary/Section/<eXit>:u
Named/World/?/<Current>:n

Name of UCS to restore: 3dview
Enter view scale<1.0000>: enter

View center: pick

View center: pick
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Create aHidden Line View 16.6

1
2.

3.

Double Click
Choose

Type

MODEL to return to Model Space.
Draw, Solids, Setup, Profile.

or
SOLPROF at the command prompt.
Command: solpr of
Select objects: pick solids
Select objects: enter

Display hidden profilelines on separate
layer?<Y>: enter

Project profile lines onto aplane? <Y >: enter
Deletetangential edges?<Y >: enter
3 solids selected.

e— .
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Rendering
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RenderCommand 17.1

Creates aphotorealistic or realistically shaded image of athree-
dimensional wireframeor solid model.

Open
2. Type
Choose
4. Type
5. Click

the AutoCAD drawing called 3DBOTTLE.DWG.
MSPACE to go to the model space view.
View, Render, Render...
or
RENDER at the command prompt.
Command: render
the Render button.

Render

Hendering Type: Phota Real [+]

Scene to Render

Rendering Procedure

“oument view®

[] Query for Selections
[ Crop Window
[] 5kip Render Dialog

Light Icon Scale:
Smoothing Angle:

Fendering Options Destination Sub Sampling

Smooth Shade Viewport | 1:1 [Best] (]

Apply Materials : o

] Shad ‘width : 965

E
] Render Cache Colors : 32-bits
Ecg/Depth Cue .
| Render \ [ Cancel ] l Help ]
Rendered Viewport
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Render a Selection 17.2

1. Choose View, Render, Render...

2. Type
Click

4, Click
Choose

or

RENDER at the command prompt.

Command: render
Query for Selection.
Render.

the objects to render.

E

Render
Bendering Type: Phato Freal '
Scene o Render Rendering Procedure

*cument view*

[ Crop Window
["] Skip Render Dialog
Light lcon Scale:
Smaothing Angle:
Rendering Options: Destination Sub Sampling
SR EtiEE Viswport [v] | [11me ]

[] Apply Materials
[l erly Width : 965

[ Render Cache Colors
__More DOptions... __Eogz’Depth Cue...
I Fender 1 [ Cancel ] [ Help ]

Rendered Selection
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Render aCropped Window 17.3

1. Choose View, Render, Render...

2. Type
Click

4, Click
Choose

or

RENDER at the command prompt.

Command: render
Crop Window.
Render.

awindow to render.

Render
Bendzring Type: Photo Real v
Scene to Render Rendering Frocedure
curent visw ] Buery for Selections
Liop indowd
[[] Skip Render Dialog

Rendering Dptions Destination
Smoath Shade Viewport
Apply Materials

‘width : 985
[ Shadows Height © 521

] Rendsr Cache Calors  : 32-bits

More Options.

Light lcon Scale:

Smoothing Angle:

Sub Sampling

v 1:1 [Best) ~

Fog/Depth Cue.

[ Render ] [ Cancel ]

[ Heb |

Cropped Rendered Window
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Render without Dialog Box 17.4

1. Choose View, Render, Render...
or
2. Type RENDER at the command prompt.
Command: render
3. Click Skip Render Dialog.
4. Click Render.

Fiersiesn) Qsm Dirsigmson - 5 S
= 1k —_—— : e
LetuaTE Ve | 110 ]
Wil R
i o S -
] P e e Cplpan e
Turn Render Dialog Box On with RPREF 17.5 [ o] W —T—

1. Type RPREF &t the command line.

Command: rpref
3. Click Skip Render Dialog.
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Render to File 17.6

1. Choose View, Render, Render...
or

2. Type RENDER at the command prompt.

Command: render
3. Click the dropdown list under Viewport.
4. Choose Fileasthe destination options.

Render
Bendering Type: Ehato Freal '
Scene to Render Fiendering Procedure

current view® .
[ Query for Selections

[ Crop ‘windaw
[ Skip Render Dialog

Light lcon Scale:
Smoothing Angle:
Fendering Options Destination Sub 5 ampling
Smocth Shade Viewpart [v] | [11Bes [v]
Apply Materials Wiewpart

Render Window
[[15hadows File Eackground...
oo

[ Render Cache

[ Render ] [ Cancel ] [ Help ]

Render to a File Options

File OQutput Configuration

File Type

TGA Options

[BMP

]

[ 640 480 [VGA)

Colors

() Manochrame

(%) 8 Bits (256 Calor]

flomo ]

[V] Interlace

FostScript O ptions

() 8 Bits [256 Grayscale]

I

] [ Cancel

] [ Help ]
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Render Window

Render to Render Window 17.7

1. Choose View, Render, Render...
or
2. Type RENDER at the command prompt.
Command: render
3. Click the dropdown list under Viewport.
Choose Render Window as the destination option.
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Print Screen 17.8 inkade

1. Choose View, Render, Render...
or
2. Type RENDER at the command prompt.
Command: render
3. Press PRINT SCREEN on the keyboard to copy your
rendered image to the Window's clipboard.
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Light Scalelcon and Smoothing Angle 17.9

i T_ [P —— E;.
1. Choose View, Render, Render...
il leraimuyg Focetes
or 7] fims on bt
2. Type RENDER at the command prompt. O o i
(7] S At Dy
Command: render R ]
3. Click \I;;%fgScale I'con and Smoothing to change the RTINS [& ]
Fetubarg Tplees Cesibpition - Sula Sarideg
[=] Saustdhs Ehiade ™ ™ - '
L [l | B | w
L] firplp \atwnak ot - ﬁ
Light 1c0n Scle S | S [
Controlsthe size of the light blocks in the drawing. The valueis the current scale factor (in IEI dvia i IEI
drawing units) of rendering blocks in the drawing. Enter areal number to rescale the blocks.
The scale factor affects the following blocks: OVERHEAD, DIRECT, and SH_SPOT. o ] Lbwed | Liwe ]

Smoothing Angle

Sets the angle at which AutoCAD interprets an edge. The default is 45 degrees. Angles greater
than 45 degrees are considered edges. Angles less than 45 degrees are smoothed. To define an
edge as less than 45 degrees, reduce the smoothing angle.
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Materials
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Materials Command 18.1

N o o &~ W

Choose

Type

Click
Pick

Click
Click
Click

View, Render, Materidls...

or

RMAT at the command prompt.

Command: rmat
theMaterialsLibrary...button.
Concrete Tile asthe material.
the Preview button.

the Import button.

OK.

I aterials: :

LOBAL Modify... |
COMCRETE TILE -
Duplicate... |
Mew...
Standard =
Preview |

ISphere 'l &I

Detach < |

Purge I Save s

I ateriale Library... | ByACI. |
Select < | By Layer... |
Cancel | Help |
Materials Library [ |
i~ Current Drawing i~ Current Librar
“GLOBAL lﬁ
BLUE METALIC render =
COPPER
GLASS CHROME LAKE -
RED PLASTIC CHROME PEARL
WHITE PLASTIC CHROME SKY

CHROME SUNSET
CHROME VALLEY ]

CHROME YICTORIAN
Breview CLOVER PATTERMN
COLOR-% PATTERN
Sphere = COMCRETE TILE
COFPER
| | CREAM PLASTIC
“Amgort CROSSHATCH PATRM ™
Export> | Open... | Save |
Delete, | Save As.. |
Cancel | Help |
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Materials Library 18.2

1. Choose View,Render, MateriasLibrary.
or
2. Type MATLIB at the command prompt.
Command: matlib
Pick amaterial fromthematerial list.

Click the Preview button and preview as a sphere or
cube.

Materials Library

— Current Dirawing

*GLOBAL®
ELUE METALIC
COPPER
GLASS

RED PLASTIC
WHITE PLASTIC

— Current Library
I render A l
CHROME LAKE -
CHROME PEARL
CHROME SKY

CHROME SUNSET
CHROME YALLEY —

Purge Save As...

. CHROME YICTORIAN
Preview | CLOWER PATTERM
COLOR-= PATTERN
ISphere 'I COMCRETE TILE
COPPER
| CREAM PLASTIC
Hmpord CROSSHATCH PATRM ™
Erport> DOpen... | Save |
Welete Save b |
Cancel | Help |
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Applying Materials with Attach 18.3

1. Choose View,Render, Materials...

2. Type

Click
Pick
Click
Click
Click
Click
Pick
10. Exit

© ® N o 0 &~ W

NOTE: You need to settherendering typeto Photorealistic

or
RMAT at the command prompt.
Command: rmat
theMaterialsLibrary...button.
Glassasthe material.

the Preview button.

the Import button.

OK.

the Attach button.

Objects to attach materialsto.

the materials menu and render the viewport.

Renderinginorderto seethe materials

1. Choose View, Render, Render

2. Choose Photoreal astherender type.

3. Render

theviewport.

T T Tor
(] Crop Window
[ Skip Render Dislog

Lightlcon Scale:
Destinaiion Sub Samping
widh : 565
£ B

Eog/Depth Cue.

B

GLORSL

UL PLASTIC S
o n

OLACT
SWHINE PLASTE
OO0 - MED ASH |

=t
— Dyhcatn
L _‘_-;‘_
llerdwd &
]
i dfsch
i
gl Linmp _j,r-a...l_
i"""". - “|_|:.|_.,-|.
Cwicsl | Hep
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Applying Materials by Layer 18.4

1

SNSRI

Choose View, Render, Materias...

Type

Click
Click
Click
Exit

or
RMAT at the command prompt.
Command: rmat
Click Copper asthe material.
the By Layer button.
Ball asthelayer to attach materialsto.
the materials menu and render the viewport.
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Applying Materials by Color 18.5

1. Choose View, Render, Materids...
or
2. Type RMAT at the command prompt.
Command: rmat
Click Click Copper asthe material.
Click the By Layer button.
Click Ball asthelayer to attach materialsto.

o 0 M w

Exit the materials menu and render the viewport.
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Complex Materials 18.6

1

o 0o M w

Choose View, Render, Materids...

Type

Click
Click
Click
Exit

or
RMAT at the command prompt.
Command: rmat

Click Med. Ash Wood as the material.
the Attach button.

thebaseto attach materialsto.

the materials menu and render the viewport.
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Adjusting Materials with Material Mapping 18.7

262

1

© N o 0 &~ W

Choose View, Render, Mapping

Type

Pick
Press
Pick
Click
Adjust
Click

or
SETUV at the command prompt.
Command: setuv

objects to adjust (base).

enter when finished selecting.

the type of projection to adjust.

the Adjust Coordinates... button.
the Planar coordinates as necessary.
OK.

Mapping

Proiection
& Flanar

€ Dylindical

" Spherical
 Sold

Adjust Coordinates.
Acauire Eram <

CopuTo< |
1] % | Cancel | Help
Adiust Planar Coordinates [}

Paralil Fi Center P

& WS X1 Plane |

€ WES KZ Plane

€ WES YZ Plane

Adius Bitmap. | Fick Points ¢ |

rOffsets and R

% Offset:  [2.0000DD ¥0Offest  [0.000000

Botetion: [0 Al | il

Ok

Cancel

Help

Adijust Object Bitmap Placement [ <]
i Tiing

" DEFAULT

& ILE

 CROP

Fevew ]

Dffset R u
Sodle u

I~ Maintain Aspect Ratio

0K

[esezm ] v
Y

Cancel

Help

263



New Materials New Materials

New Materials 18.6 T i .|
e adlie
1. Choose View,Render, Materials... PR e o1l =
or o
[ et Elipa
2. Type RMAT at the command prompt. o (.
Command: r mat T, o %
Choose the New...button. ) P, : fubm x|
Create  anewmaterial. - feecien e [E]l8 SR e r—
Apply  thematerial to an object. Criam i P = oy | T
I I

e

= 0 it S (2} Fiend im
* 2 Al e | | CFTa o
O Eri] u wE |'||l
N T fllIIII | u T | w [=]the
[T] M dapesci R

[0 | | fecs | [ _Hew |
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Adjusting Material Appearances 18.7

1

Choose

Type

Choose
Create

Apply

View, Render, Materials...
or
RMAT at the command prompt.
Command: rmat
the New...button.
anew material.
the material to an object.
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Advanced Material Options 18.10

1. Choose
Choose

Choose

4. Check

5. Apply
Shade

Tools, Options...

the Systems TAB.

the Properties...button under the Current 3D
Graphics Display.

the Enable Textures and Enable M aterials
options.

atextured material such as checkers.

the drawing to seethe material resullt.

Optons

Curent profe: <Unnamed Profiles>

Curent g Drawing! g

s | Disply | Open and Save | Piotig - System | Use rfeences | Diing| Seectin| Pofes |

Current 30 Gr

I™ Single-raning compatibiity mods.
IV Display DLE

I sh

- Curtent
Curent System Fointing Device -
Acceptinput from

€ Digieerorl)

) Doz mouse:

T~ Beep on enorin user input
™ Load acadlsp with every drawing
% Alow o symbol panes

Starup:  [Show TODAY stattup didog =

€ Begen when switching layouts
€ Cache modsl tab and last ayout
& Cache model tab and all layouts

~dbConnect Options
IV Store Links indg inchawing e
I Open tables in readtoniy mode

-Live Enabler Opt
Check Autodesk Point A fo Live Enablers:

© Never

 When Autodesk Paint A s avalable i Today
C pluays

[F Masimum number of unsuccessful checks

[E13D Graphics System Configuration

ok | cancel bl Help

[Z1x]

R i
Tiomeintein speed) dearade tothe
ol a0 oS

I Flet e

e | Wielrame:

I | Ecuinding oy

et spees) B0 = 5

¥ Render oplions

I Enable lights

IV Enable materials
I Enable testures

Transpareney
© High Qualty/Slower

 Medium Qualty

© Low Qualiy/Faster

Rl
Suracs tesselation

=

Low detal High detai
Less memary More memary

Curve tesselator:

Low detai High detai
Less memory More memary

Nymberof tesseltions tacache: [ =]

I~ Isalines always ontop

I¥" Discard back faes

& Software
© Hardnare

I W2 ecrmetyaceslerafion (S precision)

I~ Erstie artiissing lnes

Cancel Help
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Lights
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PointLight 19.1

Choose

Type

Choose
Click
Type
Choose
Type
Pick
Exit
Type
Type

View, Render, Light.
or

LIGHT at the command prompt.

Command: light

Point asthe light type.

the New... button.

POINT 1 asthe new light name.
Modify to placethelight.
‘ZOO0OM to zoom if necessary
alocation (Hint: use .xy filters)

thelight menu.

ZOOM PREVIOUSto zoom to the original view.
RENDER at the command prompt to render the

viewport withthenew lights.

Ambiert Light

Intensity:

&l = | |
Color
e O =
oo TR
e u :

| e | [Fomtiare - |:| Select Custom Color
Noth Location... | Select from ACI |

Cancel Help

Light Location
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SpotLight19.2

o

N o o A

Choose View, Render, Light.

Type

Click

Click

Type
Click
Pick

Exit
Type

or
LIGHT at the command prompt.
Command: light

the dropdown box for point light and change it to
spot light.

the New... button.
SPOT1 asthe new light name.
Modify.

The Target and Light Locations (Use Endpoint and
Midpoint Object Snaps).

thelight menus.

RENDER at the command prompt to render the
viewport withthe new lights.

Light Location

Harth Location.

Select from ACI

Lustam Calor

lue:
Hew Spotight - I:‘ Select £

Cancel

Help

] New Spotlight
AL Ui lone [
P T [ iy | o
| | | | 2] Ealoi
Delete Cal Al - i
Red oo ] o | Modity ¢ Sh
Select < e al . Col f
a :
a r —_r o

Green | bl
Bl oo ] <
r I ShadowOn
Select Custon Color,
D Shedow Dglions. |
Joctfom ACL

Light Target
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Setting the Shadow Optionsinthe Light
Command 19.3

1. Choose

2. Type
Click

4. Click
Choose

6. Exit

View, Render, Light.
or
LIGHT at the command prompt.
Command: light
S1 and the Modify...button.
the box for Shadows On.

Shadow Options and set the shadow Map Size

to 512.
thelight menus.

Modify 5potlight
Light Name: [sPoT2 | Hotspat:  [44.00 |
I | :I
T 2 e
stk . I
‘ Modiy < | Show. | i
= © HNone
& Inverse Linear
R A v 4
© Inverse Sguare
aeen 7 e
Ble | y| | ~Shadows
I Shadow tir
Select Custom Color. i
Shadaw Optians..
D Select fram AC. |

Cancel

Help
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Shadows and Changing Shadow Options Shadows and Changing Shadow Options

Changing Shadow Optionsin Render Command
19.5 [FrocFes

Type RENDER at the command prompt.

Choose More Options under the Rendering Options dialog.
Change theMinimumBiasto.1

Change theMaximumBiasto.2

Choose MediumastheAnti-Aliasingtype.

o o~ w DR

Click Discard back faces to speed up the rendering processes
by having AutoCAD eliminate the calculationsfor facesit
doesn’t need to render.
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Preferences 19.5

[y

. Choose Tools, Options...
or
2. Type OPTIONS at the command prompt.
Command: options
3. Choose theDisplay tab.

4. Set the Rendered object smoothness to 5.

Render the scene.

Options
Current prafile: <<Unnamed Frofile>> Cunent drawing Drawingl.dwg

Files | Display | Open and Save | Platting | System | User Preferences || Drafting | S election | Piofiles

Wwindow Elements
Display scroll bars in drawing window
[] Display screen menu

Laypout elements

Display Layout and Model tabs
izplay marging

izplay paper background
Display paper shadow

how Page Setup dialog for new layouts

reate viewpart in new lapouts

Crosshair size

§ J

Display resalution

1000 Arc and circle smoothness

8 Segments in a polyline curve
08 Fiendered obiect smoothness
4 Contou lines per surface

Display performance

[[1Pan and zoom with raster image
Highlight raster image frame only
True colar raster images and rendering
] &pply solid fill
[] Show test boundary frame only
[ Show sikhouettes in wireframe

Reference Edi fading intensity

50 J
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Distant Light 19.7
1. Choose View, Render, Light.
or
2. Type LIGHT at the command prompt.
Command: light
3. Click the dropdown box for point light and change it to
distantlight.
4. Click the New... button.
5. Type PROV O asthe new light name.
6. Choose theSunAngleCalculator...button.
7. Choose the Geographic Location...button.
8. Choose Provo, UTAH asthe nearest big city.
9. Exit thelight menus.
10. Type RENDER at the command prompt to render the

viewport withthenew lights.

Lights
Lights:

B
~Ambient Light
&I Intensity
Al | |
Delele | | -Cokr
Rect A |
SRR R e T Ll
Blue [oo] & oix
New. - Select Custom Color
T | Se\ecl from ACI
o | Cancel | Hebp |

Sun Angle Calculator

. 4 *
et E O M e 140 s 22
Clock Time: ~ [15:00 | A m nf
IPST -I [~ Daylight Savings
Laliude: poze | L I
Longtude:  [111.86 | 4] m B
INullh j IWesl j
= Salar Time: 15:40
oK | Cancel I Help
Geographic Location X

Ciy

Princeton BC Canada -

Frovidence B Notth America v] ¥ Nearsst Big City

Puiebio 0 3

Pullman i R

Punta Gorda FL

Quebec OB Canada I

Quincy M4

Quitman T -

Prova UT
Latitude: 40.24
Longiude,  [11165 ]
o | Cancel Help |
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Chapter 20
Scenes
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SceneCommand -New Scene

[Semmes’ 5]
ﬁ
T
[ G ]

] [owe] [pm]

SceneCommand -New Scene

SceneCommand 20.1

A scene represents a particular view of all or any portion of the
drawing, with or without lights.

1. Choose View, Render, Scene.
or
2. Type SCENE at the command prompt.

Command: scene

3. Choose New..to create anew scene. M
4. Type POINT as the scene name. Berlig T {Prasc pan e
5. Choose Plasthelighttoincludein the scene. rand s e
6. Click  OK to exit the Scene dialog box. 5 [l o vt
LS4 Fovmion [l
e o S ]
e |
Render a Scene T — o
. | Erwmmas o] e o
1. Choose View, Render, Render... Sﬂl— T
e = [ begm |
or | Fpmies [t m Do
2. Type  RENDER at the command prompt. (=TS L hotemi=. |
Command: render [fomm | [ Coms | | pes |

3. Choose POINT as the scene to render.

4. Click  Render. L . >
T —

Hepay Lightn
Modify a Scene
1. Choose View, Render, Scene.
or

2. Type

SCENE at the command prompt.

[o] (s | [hee]

Command: scene

3. Choose Madify...to changethelights and views in the scene.
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Adding a View to a Scene 20.2

1
2.

2.

Command: ddview
Choose PERSPECTIVE as the saved view.
3. Choose Set Current
4. Click

a perspective view with the DVIEW command.

DDVIEW at the command prompt . Thiswill load
adialog box with predefined saved views.

288
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Chapter 21
Backgrounds
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Solid Background Solid Background

Solid Background 21.1

1) et ) i a1 Cispage

1. Choose View, Render, Background
or
2. Type BACKGROUND at the command prompt.
Command: background
3. Click Solid as the background type.

4. Render theviewport.
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GradientBackground 21.2

1. Choose View, Render, Background
or
2. Type BACKGROUND at the command prompt.
Command: background
Click Gradient as the background type.
Adjust  the colors as desired.

Render theviewport.
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Image Background

Image Background

Image Background 21.3

1

Choose

Type

Click
Choose
Choose

Click
Render

View, Render, Background

or
BACKGROUND at the command prompt.
Command: background
the Image radio button.
Find File under the Image section.
theC:\Program Files\ACA D2004\

TEXTURES\valley_l.tgaimagefileasthebackground.

OK.
theviewport.

lackgroun:
O Solid © Gradient @ Image O Merge
Colars
Top [ | Lol Systern RGE
Hiddle ] = .
Girerr
Bottom |
AutoCaD Backgiound Select Color
Image Envitonment
Mame:  [uresivalley lgd] | 1 Herizor:
Find File: Height
[ AdustBimep. | Use Backaround Botetion [0

HuErnuna Image ; E

Lackin: | £ Testaes

squig.tga

ereobp.tga

:nkntngaa tgs tribump.taa whiteash. tga windowé.tga
[T

Flensme: |alliliod Open
Flesofype: | "iga [ Cancel |

g ".'l"-
b

b

TR
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Merge Background 21.4

1. Choose View, Render, Background L .
or L

2. Type BACKGROUND at the command prompt.

3. Click the Merge radio button. i |

]

£l

(]
Command: background _ = s ~

=
4. Render theviewport. L Bactgpmnd

(00
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Landscaping

300 301



302

Placing aNew Landscape Object 22.1

© N o 0 & W

Choose View, Render, Landscape New...
or
Type LSNEW at the command prompt.
Command: Isnew
Pick Cactus as the landscape item.
Click the Position button.
Pick anew position for the Cactus.
Exit the Landscape dialog box.
Type Render at the command prompt.
Choose Photo Raytrace as the Rendering Type.

Landscape Edit
Library: render. |l

Buzh #1

Davin Redwood
Eastern Palm
Maonway Maple, Fall
People #1

People #2

Huaking dzpen
Road Sign
Sweekgurn, Surmer
‘wiandering vew

— Geometry
" Single Face LEC
= Crogsing Faces LI _I LI
V¥ Yiew Aligned Position < |
oK | Cancel | Help |
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Editing an Existing Landscape Object 22.2 Tiadieape bl ﬂ

1. Choose View, Render, Landscape Edit... e

or R ————— ' |"_
2. Type LSEDIT at the command prompt. 5 oy O 1
Command: |sedit e L.
3. Pick the Cactus as the landscape item to edit.
4. Edit the height of the Cactus. ) Cinasing P i [al ™

L) Lbmal] Lobive]
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Custom LandscapelLibrary 22.3

1

N o o A

Create

Choose

Type

Click
Edit

Click
Type

Render

an image and opacity image for desired object.
NOTE: Youwill need to use an external paint program to
do this.

View, Render, Landscape Library...

or
LSLIB at the command prompt.
Command: Islib
New...to create a new landscape object.
the other dialog options as desired.
OK and save the render library.

LSNEW at the command prompt to place the new image
inyour drawing.

theviewport.

[ Aot g (197 Bttt | T

Laislia apu Libean g s el
— -
e [
Crmimg Facs
podemn B wied
Fipvime
P T—— f— I
g il T
Sy U e T ey vy 1.| Vo Tk
! I (=] o

| * mawns b a1 1] Dachmnumin ___. :_.u
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Chapter 23
Misc. Render Commands
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Raytracing 23.1

Introduction

Ray Tracingisaglobal illuminationbased rendering method. It tracesraysof light fromtheeye
back through theimageplaneintothescene. Thentheraysaretested against all objectsinthe
scenetodetermineif they intersect any objects. If theray missesall objects, thenthat pixel is
shaded thebackground color. Ray tracing handlesshadows, multiplespecul ar reflections, and
texturemappinginavery easy straight-forwardmanner.

Notethat ray tracing, likescan-linegraphics, isapoint samplingalgorithm. Wesamplea
continuousi mageinworld coordinatesby shooting oneor moreraysthrougheachpixel. Likeall
point samplingalgorithms, thisleadstothepotential problemof aliasing, whichismanifestedin
computer graphicsby jagged edgesor other nasty visual artifacts.

Inray tracing, aray of lightistracedinabackwardsdirection. That is, westart fromtheeyeor
cameraandtracetheray throughapixel intheimageplaneintothesceneand determinewhat it
hits. Thepixel isthen settothecol or valuesreturned by theray.

www.siggr aph.org/education/ materials/Hyper Graph/raytrace/rtrace0.htm

1. Choose View, Render, Render...
or
2. Type RENDER at the command prompt.
Command: render
3. Choose PhotoRaytrace as the render type.

Aty Tpew Fhota Rapisies g
Frram m
| Bires 0 Vst Phin Pissl Froesign
L -
FERFEFEL
SPOT
FITRT s
7] Sk Fiarce Cikag

Lighil ke Seghs

S medterg Argie
Fornlmeg gl [ e i Ty
5] Sty Sl [ros— | 1.1 [Be
g o
| Thadee Hmgid : BE
[ i Canchg Cokey Wby Banigped
| e o | [ ropmashin._]

Tiaraiei | Lancal | | lisg
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Raytracing & Subsampling Options

Set Antialiasing 23.2

1

o 0 M W

Choose View, Render, Render...

Type

Choose
Choose
Click

Render

RENDER at the command prompt.
Command: render

More Options...under Rendering Options.
HighastheAnti-Aliasing method.

312
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Raytracing & Subsampling Options

[ M oot buck fucer:

L Heam DamenShewCwwm
e Swpeg L I C—
reimtm OMte

Cuslt Thrashokd I |

Copyright © 2004 - Kristen Kurland

313



Adaptive Sampling 23.3

1. Choose
2. Type
3. Choose

View, Render, Render...

RENDER at the command prompt.
Command: render
More Options...under Rendering Options.
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Raytracing & Subsampling Options Raytracing & Subsampling Options

Ray Tree Depth 23.4 m

Bty F o Cowwie:
1. Choose View, Render, Render... 2 sl [Tl Cotemd bmch e |
or Cllaw L Eluuuu_mqn.
2. Type RENDER at the command prompt. g“"" ; WEI-FDH
Command: render il e b jz____]
Eelgan vy W I
3. Choose More Options...under Rendering Options. [=] Ensbis [ et
Gttt [T ]| Tt St
o Trem gt | [ OPei Langle
Mairean Do O N
ok Tmeeid fE_] i S "
o) [Cwea ] [he]
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Raytracing & Subsampling Options Raytracing & Subsampling Options

Change Subsampling Options 23.5

1. Choose View, Render, Render...
or
2. Type RENDER at the command prompt.
Command: render

Choose the Sub-sampling dropdown list.
Choose 31

Click OK.

Render theviewport.

o g M w

Rendered Bottle with Sub-Sampling 3:1
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Fog & Render Preferences Fog & Render Preferences

Fog 23.6

Provides visual cues for the apparent distance of objects.

1. Choose View, Render, Fog
or
2. Type FOG at the command prompt.
Command: fog
Click Enable Fog to turn FOG on.
Edit the remaining dialog options as desired.
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Render Statistics 23.6

Provides visual cues for the apparent distance of objects.

1. Choose View, Render, Statistics
or
2. Type STATS at the command prompt.
Command: stats

3. Save the statistics to afile or choose OK to exit.

Statistics
Rendering Type: Photo Real =
Soene Mame: *current wiew™
Tatal Time: 14 Seconds
Initialization Time: 1 Second
Trawversal Time: 11 Seconds
Render + Display Time: G Seconds
Cleanup Time: 0 Seconds
Total Faces: 25723 b
Total Triangles: 49533
Wficith: 704
Height: 496
Colars: 32-bits
Color palette: Fixed AutoCad Map hd

[~ Sawe Statistics to File:

[ ]

Eind File...

Cancel | Help |
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