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SI. Course Contents Hours | CLOs

1 | Create 2D floor plan, File import & Controlling Views, 30 | CLO1,
Solid object create with Thickness and Elevation. CLO 2

2 | Wall making, Visualizing the Model, Z Coordinates, User 20 |CLO3
Coordinate System, Window & Door Making by 3D Orbit
Commands.

3 | Thickness and Elevation, Typical Floor Copy, Colour 15 |CLO3
Creation.

4 | Background & Light, Camera setup, Rendering. 15 | CLO4
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Assessment Strategy

CIE- Continuous Internal Evaluation (60 Marks) (Should be converted in 30 marks)

Bloom’s Lab Lab |[Continuous lab |Presentation & External Participation in
Category Final | Report | performance Viva (10) Curricular/Co-Curricular
Marks (30) (10) (10) Activities (10)
(out of 60)
Remember 05 02
Understand 05 05 02 03
Apply 05 02 Attendance
Analyze 05 02 10
Evaluate 05 05 02
Create 05 02 05

SEE- Semester End Examination (40 Marks) (Should be converted in 20 marks)

Bloom’s Category Tests
Remember 05
Understand 05
Apply 10
Analyze 05
Evaluate 05
Create 10
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15t~ 3 Week
Create 2D floor plan, File import & Controlling Views

Chapter 1
Controlling Views
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Viewports 1.1

-Vports Command

1.

2.
3.

Type

Click
Type

-VPORTS at the command prompt.
Command: -vports

Enter an option [Save/Restore/Delete/Join/SIngle/?/2/3/4]
<3>: enter

Enter a configuration option [Horizontal/Vertical/Above/
Below/Left/Right] <Right>: enter

Regenerating model.

once in each vport to make it active.

a ZOOM option in each viewport.

NOTE: AutoCAD plots only the current vport.

Screen divided into three tiled viewports

[E Fle Edt View Insert Format Tools Draw Dimension Modfy window Help - a8 =
=2 V0%DE0 ~ |2 || M ByLaper v Byl
A2 00 @ roans [ PELA

~
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| . v

WA [#[Y Model {Tayout] {LayouiZ % [
Regensrating model
Command: < B

1.4635, 25334, 0.0000 SHAP| GRID| DRTHO| POLAR| DSMAF| OTRACK| LwT|[MODEL




New Viewports tab of the Viewports dialog

3D Viewports 1.2

Vovlivas: Sonitenn L
1. Choose  View, Viewports, New Viewports M-

em— — (oot e F
2. Click the dropdown option for Setup and click 3D. |t et

. [t — -

3. Click OK g‘&?
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PresetViews 1.3

1. Choose View, Named Views

2. Click Orthographic & Isometric Views tab of the
Viewdialog.

3. Click One of the following view options:
Top
Bottom
Front
Back
Left
Right
Southwest Isometric
Southeast Isometric
Northeast Isometric

Northwest Isometric

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

View

2Jed

MNamed Views | Orthographic & |sometric Views

Current View: Southwest |sometric

7 Lett
9 Right

by Southwest | sometric

Q Southeast lsometric
@ Northeast |zometric
@ Morthwest |sometric

[( ] 1l

Relative: to:

| ® woild M

Festore orthographic UCS with Wiew

Set Current

[ Ok ] [ Cancel ] [ Help ]
Fi\e Edit W¥iew Insert Format Tools Draw Dimension Modify ‘Window Help ___l:l"_x
= s[foammo [v| = [ ByLaper || By
|/ /o0 r@ /oo a2 @A
o]
, =
‘r‘\l/ﬂx
[v]
W 4w | W] Model {Cayout] {Layout? [l | [#]
||C:|mmand. _wiew Regenerating model.
|CDmmand: (S [2]

49365, -0.6443, 0.0000 | sNAP| GRID| ORTHO POLAR| OSMAF OTRACK) LwWT [MODEL




Vpoint Command (Tripod) 1.4

Displays a compass and tripod for defining a view 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 a point on the compass to define the viewing angle.

Vpoint Command (Rotate) 1.5

Enters a rotation 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 angle in XY plane from X axis <225>: 225 (enter)
Enter angle from XY plane <30>: 15 (enter)

Regenerating drawing.

Point in the center
of the compass is
the north pole

wr
Fas

Trippd ————

Resultant viewport with new 3D view

Middle ring of the
compass is the
equator

Entire outer ring
is the south pole




VpointCommand

VpointCommand

DDVpoint Command 1.6

1.

Choose

Type

Set

Pick

Click

View, 3D Views, Viewpoint Preset

DDVPOINT at the command prompt.
Command: ddvpoint
a viewing angle by typing the From X axis and XY Plane

aviewing angle in the 2 graphics
Left graphic = From X Axis
Right graphic = In XY Plane

G0t Vi Angies
© Abackde ts WES O N S
) o et
CR T
. P R
y - -
10 \ - 0 /; '—Q?
| —
L - g
oo o
= "t" - ___:2:
el ST Angle in th
Anglefrom Khm 153 ¥ P W3 ngle in the
the X Axis XY Plane
| St Flan
e ) Lo | [t |

Resultantviewport with new 3D view

12
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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

Regenerating drawing.

Other Preset Viewpoints 1.8

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

Top, Bottom,
Left, Right,
Front, Back
SW Isometric
SE Isometric
NW Isometric

NE Isometric

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

1.

2.

Choose

Type

View, 3D Views, Plan View the one of the following:
Current UCS, World UCS, Named UCS

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

Current ucs Goes to the plan view of the current
ucCs.

Ucs At the command line type in a name
of a previously named Coordinate
System.

World Goes to the plan view of the World

Coordinate System.

17



(4" - 6M) Week
Solid Object Creation with Thickness and Elevation

Chapter 2
Thickness and Elevation

18
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Thickness Command 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

IND selection

3 |

Alphabetic Categorl:ed'

=]
Calor W Evlaver
Layer 1]
Linetype ByLayer
Linetype scale 1.0000
Lineweight ByLayer
Thickness 00000 Changes the
£ Plot style current
Flok style EBriCalar thickness of
Flot style kable Default 14 pen assignments.cth an object
Flot kable attached to Mods|
Flok table bype Color dependznt
[l Yiew
Center X 66138
Center v 4. 6494
Center £ 0.0000
Height 4,9740
width -13.5665
= Misc
LS icon On Yes
LIS icon at otigin Yes
LIS per viewport Yes
LS Marne
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




Shortcut to Elevation & Thickness Commands 2.4

cure™ g0
i nt
1. Type ELEV at the command prompt. (}UIre 2,00
Command: elev

S pors”
Specify new default elevation: <2.0000>:
Specify new default thickness: <3.0000>:

27




(7" — 8™") Week
Wall making, Visualizing the Model, Z Coordinates, User Coordinate System

Chapter 3
Visualizing the Model
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Hide Command 3.1

Regenerates a three-dimensional model with hidden lines suppressed.

1. Type HIDE at the command prompt.
Command: hide
Regenerating Model.
OR
2. Choose View, Hide.

Obijects Before Hidden Line Removal

e

Objects After Hidden Line Removal

e
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Shade Command 3.2

Displays a flat-shaded image of the drawing in the current
viewport while performing a hidden line removal.

1. Type SHADE at the command prompt.
Command: shade
Regenerating Drawing.
OR
2. Choose  View, Shade.

The following are various shade options:

Flat Shaded

e

Gourand Shaded (Smoother)

Flat Shaded (edges on)

L

£

Gourand Shaded (edges on)

Gourand Shaded (edges on)

o

3D Wireframe

<t

33



Shade

Shadedge Variable 3.3

Controls shading of edges in rendering.

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

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

w N P O

Faces in object color, edges in background color

Shadif Variable 3.4

Sets the ratio of diffuse reflective light to ambient light (in percentage
of diffuse reflective light).

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

34 Copyright © 2004 - Kristen Kurland
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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

Lapaut name:

Model Save changes to layout

Plot Device | Plot Settings

Paper size and paper units

Page setup name

<Select page setup to apply: ™ Add.

Plot device: 38 None
Paper size: Letter (8,50 # 11.00 Inches) ™
Printable area 10,50 % 8 00 inches (@ inches O mm
Flot area Flot scale
O Limits Sealed to Fit ™
() Estents 1 inches = 05134 ynis
(%) Display
O view Plat offset
S [] Center the plat
B z < |00 inches
v oo ches

Cirawing arientation

) Pogtrait
(%) Landscape

[ Pt upside-dawn

Shaded viewport options

[

Shade plot: Az Displayed
5z Displayed
Huality ireframe
Hidden
Fiendered
Plat aptions
Plot with plat styles
1]% ] [ 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/Shadeplot/Lock/Object/Polygonal/Restore/2/
3/4] <Fit>: s

Shade plot? [As displayed/Wireframe/Hidden/Rendered]
<As displayed>: h

Select objects: pick mview in paperspace.
Select objects: enter

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

[viewiport

=]
Color
Layer
Linetype
Linetype scale
Plok style
Lineweight
Hyperink

£ Geometry
Center
Center ¥
Center 2
Height
Width

B Misc
on
Clipped
Display locked
Standard scale
Custom scale
LICS per viewport
Hide plot

Alphabetic tateunﬂzad|

M ByLayer
0

ByLayer
1.0000
ByCalor

ByLayer

5.2388
3.9608
0.0000
£,3500
8.3620

Yes
o

No
Custom
0.6908
‘fes
‘fes

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) is similar to entering 2D
coordinates (X,Y). In addition to specifying X and Y values, you
specify a Z 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

v

2.0

X=20 Y=20 Z=1.0

Z=1.0

X=20 Y=1i0 Zz=00

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

Circle Moved -2 Units in the Z Direction

45
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3D Point Filters 4.3

To place a point 1 inch above the back left corner of the rectangle,
you can use point filters. Before issuing the point filter command,
use DDPTYPE and choose a visible point style.

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

Command: point
Point: .xy

of end P1

of (need 2): 2

3D Point Filters

47



48

Chapter 5
User Coordinate System

49



UCS icon turned ON

[EFic Edt Wiow tsert Format Todk Draw Dimensin Modfy Window ek NEIE]
UCSICON 5.1 [DRE 2R %06 s £-)  KXXE,Q(AEBH @[ wdt [v] Lo |

|s[fo®2mo Vs €[ metam =l Blom  |v|[—blaw v |
27
D}
The UCS icon represents the orientation of the UCS axes and the i
location of the current UCS origin. It also represents the current B
viewing direction relative to the UCS XY plane. )
al
Mspace UCSICON Pspace UCSICON o
+
[}
7
3 r
|

et

. . I—é» X ]

1. Choose View, Display, UCS Icon, On/Off. @ o7
1 sound o
or B e

93751, 17.7252,0,0000 5naP| GRID| ORTHO| POLAR [0shaP [oTRACK LwT [MODEL

"y

2. Type UCSICON at the command prompt.

Command: ucsicon VY ST e — BIEIE]
Enter an option [ON/OFF/AIl/Noorigin/ORigin] <ON>: Jes mew Z——we J—wn [ 4
9
X
ON Displays the UCS icon. 3
OFF Turns off the display of the UCSICON. E
All Affects the display of the UCSICON in all + Eo
viewports. 2
a
Noorigin  Always displays the UCS at the lower left &l
corner.
ORigin Shows the UCS at the 0,0,0 origin of the
current UCS.
(4T« [T\ Model {Tayoutl {Layou2 ] it}

QR EDAEED L sam

Jsta
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UCS Overview 5.2

Manages user coordinate systems. The user coordinate system
provides an alternate 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 UCS at the command prompt.

Command: ucs

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

2. Choose  One of the following UCS options:

New

Defines a new coordinate system by one of six
methods: Origin, Z Axis, 3 Point, Object, Face,
View X,Y, Z

Origin Defines anew UCS by shifting the
origin of the current UCS, leaving
the direction of the X,Y, and Z axes
unchanged.

ZAXxis Allows you to define a new origin.

3 Point Specifiesa UCS by its originand a
point on the positive X and Y axes.

Object Lets you define a new coordinate s
ystem by pointing at an entity
(except a 3D polyline, polygon
mesh, or viewport entity).

Face Aligns the UCS to the selected
face of a solid object.

View Establishes a new coordinate
systemwhose XY plane is perpen
dicular to your viewing direction
(i.e. parallel to your screen).

XIYIZ Rotates the ucs around a specified
axis

Move

OrthoGraphic

Previous
Restore
Save
Delete

World
?

Redefines a UCS by shifting the origin or changing the Z-depth
of the current UCS, leaving the orientation of its XY plane un
changed.

Specifies one of the six orthographic UCSs provided with
AutoCAD. These UCS settingsare typically used when viewing
& editing 3D models [Top/Bottom/Front/Back/Left/Right]

Restores the previously saved UCS.

Restores a saved UCS.

Names and saves a UCS.

Removes a saved UCS definition.

Restores the World Coordinate System.

Lists the defined UCSs in the current drawing.

UCS Toolbar

s x|

LB iEeg L tig 1
UCSII Toolbar
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World UCS 5.3

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> (press enter)

World Returns the UCS back to the original World
UCS.

NOTE: This is the UCS you should use

when creating Whblocks and inserting Whblocks.
It is the only UCS guaranteed to be the same in
allAutoCAD drawings.

Tip: To enter coordinates relative to the WCS

Precede coordinate values with an asterisk (*).

Entering @*2,0,0 specifies a point two units in the X direction of the last point entered
relative to the WCS.

Entering @2,0,0 specifies a point two units in the X direction of the last 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 Point UCS 54

1.

Type

UCS at the command prompt.
Command: ucs

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>: 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

Pick Origin

% Pointin X Direction

UCS modified

57
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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 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>:V

View Establishes a new coordinate system whose
XY plane is perpendicular to your 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 Obiject 5.7

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/Z Axis/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) as that of the selected object.

61



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

Ucs Command
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Spersy g of new UCS ot [ZAem Tpa spOS erdF araM ewdT 1T <00 00

Origin

Dadoes 4 vew UCE by sheting the wogn of Mo cusent UCS leaving the deecomn af s X, ¥ and 2
neex ynchanged
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Saving the UCS 5.9

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>: s

Enter name to save current UCS or [?]:

Restoring the UCS 5.10

1

Type

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

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

Enter name of UCS to restore or [?]: 1

65



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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9" Week
Window & Door Making by 3D Orbit Commands,

1. Dynamic View — Perspective,
2. 3D Model Objects

Chapter 6
3D Orbit Commands

68 Copyright © 2004 - Kristen Kurland
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Introduction to 3D Orbit Command 6.1

Controls Interactive 3D Viewing

1. Type 3DORBIT at the command prompt.
Command: 3dorbit
OR
2. Choose  View, 3D Orbit.
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.

around the “X” axis through the center.

Inside one of the small circles to the top/bottom - Rotates

71



Pan and Zoom in 3D Orbit 6.2

with the right mouse button while in the 3D Orbit

command.

Click

1.

PAN or ZOOM from the pop-up menu.

Choose

2.

73
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3D OrbitCommand, Pan & Zoom

D Orbit Command, Pan & Zoom
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3D Orbit Command, Pan & Zoom

72 Copyright © 2004 - Kristen Kurland

D Orbit Command, Pan & Zoom
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Projection Mode 6.3

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

2. Choose  Projection.

3. Choose Parallel or Perspective.

Parallel

Displays objects so that two parallel lines in a drawing never con
verge at a single point. The shapes in your drawing always remain
the same and do not appear distorted when they are closer.

Perspective

Displays objects in 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 is very close. This view correlates
more closely to what your eye sees.

Wisual Aids

Beset View
PresetViews  »

Shading 6.4

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

2. Choose Shading.
3. Choose one of the shade options.

e

Gowaud Shaded, Edges On
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Camer Swivel and Distancea 6.5

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

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

2. Choose  More.
Choose  Swivel Camera.

4. Choose alocation in the view to change the camera.

Projection
Shading Mades »
Visualdide b

H s
Continuous Jibit
Zoom Window
Zoom Extents

= Beset View Adiust Clipping Planes
PresetViews b
—_  FmontClippingOn

Back Clipping On
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Visual Aids 6.6

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

2. Choose Visual Aids.
3. Choose one of the visual aids options.

Compass Option

Esit

Pan
Zoom
v Dbt
Morg

Projection
Shading Modes

3D Grid Option

SIS Presaiviews

BeselView

=y

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

UCS Icon

Esit

Pan
Zoom
v Oibit
Mot »

Projection

Reset View
Fresel Views
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Clipping Planes

Clipping Planes 6.7

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

Choose  More.

3. Choose one of the clipping planes options.

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

80 Copyright © 2004 - Kristen Kurland

Clipping Planes

Clipping Plane Options

O 0 i et Pane (e (e b i e e |
ims L0858 : o
S S22 083 o0 L@ tHLA

Adjusting Clipping Planes in the Clipping Plane Window

Copyright © 2004 - Kristen Kurland
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Continuous Orbit 6.8

1. Click

2. Choose
Choose

4. Click

with the right mouse button while in the 3D Orbit
command.

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

This movement controls the direction and speed of the
orbit.

Swivel Camera

Shading Mades ¥

Visual Aids p| D

Zoom Extents
Reset View

Adiust Clipping Planes
Eront Clipping On

- Back Clipping O
'3")( Back Clipping On

Presel Views ¥

Continuous Motion (Rt Click to change options)
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Chapter 7
Dynamic View - Perspective
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DView Camera Option 7.1

1.

2.

Choose

Type

View, 3D Orbit

or
DVIEW at the command prompt.
Command: dview
Select objects or <use DVIEWBLOCK>:
pick objects
Enter option

[CAmera/T Arget/Distance/POints/PAn/Zoom/TWist/
CLip/Hide/Off/Undo]: ca

Specify camera location, or enter angle from XY
plane, or [Toggle (angle in)] <90.0000>: 30

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

Enter option

[CAmera/T Arget/Distance/POints/PAn/Zoom/TWist/
CLip/Hide/Off/Undo]:

Regenerating model.

Note: You can also twist and pick a camera location.

Setting a Camera Location
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DView Target Option 7.2

1.

2.

Choose

Type

View, 3D Orbit

or
DVIEW at the command prompt.
Command: dview

Select objects or <use DVIEWBLOCK> pick objects:

Select objects: enter
Enter option

[CAmera/T Arget/Distance/POints/PAn/Zoom/TWist/
CLip/Hide/Off/Undo]: TA

Specify camera location, or enter angle from XY plane,

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

Enter option

[CAmera/TArget/Distance/POints/PANn/Zoom/TWist/
CLip/Hide/Off/Undo]: enter

Regenerating model.

Note: You can also type a target location.

Setting a Target Location
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Setting Camera Target with Points 7.3

Moves the camera in or out along the line of sight relative to
the target. Once a perspective view is set, zooming is not
allowed. Zoom functions must be done in the DVIEW
command.

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

CAmera/TArget/Distance/POints/PAn/Zoom/
TWist/CLip/Hide/Off/Undo/<eXit>: PO
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Setting Perspective Distance 7.4

1.

2.

Moves the camera in or out along the line of sight relative
to the target. Once a perspective view is set, zooming is
not allowed. Zoom functions must be done in the DVIEW
command.

Choose

Type

View, 3D Dynamic View.

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

CAmera/TArget/Distance/POints/PAn/Zoom/TWist/
CLip/Hide/Off/Undo/<eXit>: D

New camera/target distance <1.7321>: pick

Turning Perspective Off 7.5

1.

2.

Choose

Type

View, 3D Dynamic View.

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

CAmera/TArget/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

Type

View, 3D Dynamic View.

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

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

Adjust lens length <9.666mm>: pick

Panning in Dview 7.7

1.

2.

Choose

Type

View, 3D Dynamic View.

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

CAmera/TArget/Distance/POints/PAn/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

Type

View, 3D Dynamic View.

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

CAmera/TArget/Distance/POints/PAn/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

Type

View, 3D Dynamic View.

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

CAmera/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 Dynamic View and Perspective

Hidden Line Removal 7.10

1. Choose View, 3D Dynamic View.
or
2. Type DVIEW at the command prompt.
Command: dview
Select objects: pick objects

Select objects: enter

CAmera/TArget/Distance/POints/PAn/Zoom/TWist/
CLip/Hide/Off/Undo/<eXit>: H
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Chapter 8
3D Model Objects
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Wireframes 8.1
X=20 Y=20 Z=10

A wireframe model is a skeletal description of a 3D object. There are
no surfaces in a wireframe 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 a wireframe model
must be independently drawn and positioned, this type of modeling
can be the most time-consuming.

X=10 ¥<20 Z=10

X=20 Y=1i0 Zz=00

X=10Y=10 £Z=0.0
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Surfaces 8.2

Surface modeling is more sophisticated than wireframe modeling in
that it defines not only the edges of a 3D object, but also its surfaces.
The AutoCAD surface modeler defines faceted surfaces using a po-
lygonal mesh. Because the faces of the mesh are planar, the mesh can
only approximate curved surfaces. With Mechanical Desktop, you can
create true curved surfaces. To differentiate these two types of sur-
faces, AutoCAD calls faceted surfaces, meshes.

1. Choose Draw, Surfaces.

30 Objects

Box3d
Pyramid
Wiedge
Dome
Sphere
Cone
Torus
Dish
Mezh
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Solids 8.3

1.

Solid modeling is the easiest type of 3D modeling to use. With the
AutoCAD solid modeler, you can make 3D objects by creating basic
3D shapes: bhoxes, 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 a path 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 is recommended that you not mix modeling
methods.

Choose  Draw, Solids.
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2D Solids and 3D Faces
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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 Solid.

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

110

Hatch Pattern Palette

/e

anNSl [ iso Other Predefined | Custorn

= = -

[

LLL|

SOLID ANGLE AR-BE1E AR-BR1EC

AR-BBE A4R-BRELM  AR-BRSTD

A

7 H B

280 {

AR-HBOME  AR-PARGQT  AR-RROOF  AR-RSHEKE

ERICK.

T — — — |

ok ] [ Cancel ] [ Help
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3D Face 9.3

3DFACE creates a three- or four-sided surface anywhere in 3D
space. You can specify different Z coordinates for each corner point
of a 3D 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 a 3D face are visible,
allowing accurate modeling of objects with holes. Entering i or
invisible before the first point of an edge makes the edge invisible.

Choose  Draw, Surfaces, 3D Face.
or
Type 3DFACE at the command prompt.
Command: 3dface
First point: pick
Second point: pick
Third point: pick
Fourth point: pick
Third point: enter

113



Edge 9.4

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

114 115



3D Invisible Edge 9.5

1. Choose Draw, Solids, 3D Face.

or
2. Type 3DFACE at the command prompt. P2 P1
Command: 3dface

First point: P1

P4

Second point: P2
Third point: i P3 P3
Fourth point: P4
Third point: i P5
Fourth point: P6 e P6 P7
Third point: P7
Fourth point: P8
Third point: enter

NOTE: You must enter an “i” for invisible before the
face is chosen.

P35 P8

§
L
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Pface 9.7

1.

Type

PFACE at the command prompt.
Command: pface

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

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

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

Face 1, vertex 3:

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

Face 1, vertex 4.

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

Face 1, vertex 5: enter

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

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

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

Face 2, vertex 3:

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

Face 2, vertex 4.

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

Face 2, vertex 5:

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

Face 3, vertex 1:

Enter a vertex number or [Color/Layer]: 4

Face 3, vertex 2:

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

Face 3, vertex 3:

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

Face 3, vertex 4:

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

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

1.
2.

3.

Choose
Pick

Type

Draw, Surfaces, 3D Surfaces...
the box from the dialog menu.

or
Al_BOX at the command prompt.
Command: ai_box
Initializing... 3D Objects loaded.
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
ence]: 0

30 Objects

Box3d
Pyramid
‘Wedge
Dome
Sphere
Cone

[ Ok ] [ Cancel
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Choose
Pick

Type

Pyramid 10.2

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
Puramid
‘Wedge
Dome
Sphere
Cone
Torns
Dish
Mesh

=
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Wedge10.3

[0 Obfects %]
1. Choose Draw, Surfaces, 3D Surfaces... S = —
2. Pick the wedge from the dialog menu. i}'.:'."; | ' |-1 f - f‘g‘*
o = & N B ¢

3. Type Al_WEDGE at the command prompt. &2 AL

Command: ai_wedge o “é§§55

Specify corner point of wedge: pick %ﬁ-

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 TR Corcel
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Dome

Dome10.4
1. Choose
2. Pick
3. Type

Draw, Surfaces, 3D Surfaces...
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 segments for surface of
dome <16>: 20

Enter number of latitudinal segments for surface of dome
<8>:10

128
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Dome
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Sphere 10.5

1.
2.

3.

Choose
Pick

Type

Draw, Surfaces, 3D Surfaces...
the sphere from the dialog menu.

or

Al_SPHERE at the command prompt.

Command: ai_sphere

Specify center point of sphere: pick

Specify radius of sphere or [Diameter]: 3

Enter number of longitudinal segments for surface of

sphere <16>: 25

Enter number of latitudinal segments for surface of

sphere <16>: 25

'"l’Obhcu

Hoed
Pyt
Wedge
Loree

Core
Toss
Lah

N

,’.' "'. AA‘«;\\\
e ;
S v Y

\
Ry

b
7

y
7
/1

¥
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Cone Cone

Conel0.6
P H ] 4_.-.~|
1. Choose Draw, Surfaces, 3D Surfaces... 'l;:-:a‘ @ dk O\ ‘ @
2. Pick the cone from the dialog menu. :«? . ; — St
Sphen A |
y a—Y X
Toan 1 } | 1 J >}
3. Type Al_CONE at the command prompt. &3‘ — : ‘ —— ‘
Command: ai_cone @ ‘ |
Specify center point for base of cone: pick \ 4
Specify radius for base of cone or [Diameter]: 2 ‘
Specify radius for top of cone or [Diameter] <0>: 5 ‘
Specify height of cone: 3 '
‘ o Carced
Enter number of segments for surface of cone <16>: Lo [coe)

enter
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Torus 10.7

1. Choose
2. Pick
3. Type

Draw, Surfaces, 3D Surfaces...

the torus from the dialog menu.

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

or

U

Lol |
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Dish 10.8

1.
2.

3.

Choose
Pick

Type

Draw, Surfaces, 3D Surfaces...
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 segments for surface of dish
<16>: 20

Enter number of latitudinal segments for surface of dish
<8>:15

W Objecrns
Exid

Paynd
Wadye
Dowe
fphere
Lorw

Dih
Vi b

o

| O | Coasoed
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Mesh 10.9

Creates a planar mesh whose M and N sizes determine the e

(
number of lines drawn in each direction along the mesh. e o
(T N A < eﬁ.’y
Poaswd ] d\ GEEE
Wados - S ™ S — "‘:_':{'
1. Type ai_mesh at the command prompt. Dove CTTT
we P - @ A B G
Command: ai_mesh Tons 3 Lk &ﬁ' w
Dah
Initializing... 3D Objects loaded. Wast: -
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 size in the M direction: 20

Enter mesh size in the N direction: 10
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Revolved Surface 11.1

1.

2.

Creates a revolved surface about a selected axis.

Choose

Type

Draw, Surfaces, Revolved Surface...
or

Revsurf at the command prompt.

Command: revsurf

Current wire frame 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

%
A

Axis of Revolution \

\ Path Curve
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Suftabl and Surftab2 11.2

Sets the number of tabulations for both directions to be EE——
generated for RULESURF and TABSURF. Also sets the —_———
mesh density in ROTATE3D 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
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Tabulated Surfaces 11.3

Creates a tabulated surface from a path curve and a direction
vector.

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

Path for Curve

3
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Ruled Surface Ruled Surface

Ruled Surface 11.4
Creates a ruled surface between two curves.

1. Choose Draw, Surfaces, Ruled Surface
or
2. Type RULESURF at the command prompt.
Command: rulesurf /_,,_
Current wire frame density: SURFTAB1=6
Select first defining curve: P1

Select second defining curve: P2
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Ruled Surface Ruled Surface

More Ruled Surface Examples 11.4

P1

P2 o F/\
I~
>

e

150 Copyright © 2004 - Kristen Kurland Copyright © 2004 - Kristen Kurland 151



152

Edge Surface 11.5

Creates a three-dimensional polygon mesh

1.

2.

Choose

Type

Draw, Surfaces, Edge Surface

or
EDGESURF at the command prompt.
Command: edgesurf

Current wire frame density: 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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Thickness and Elevation

Chapter 12
Solids

154 Copyright © 2004 - Kristen Kurland Copyright © 2004 - Kristen Kurland 155



156

Extrude 12.1

1.

2.

Creates unique solid primitives by extruding existing two-dimensional
objects. You can extrude multiple objects with EXTRUDE.

Choose

Type

Draw, Solids, Extrude.

or
EXTRUDE at the command prompt.
Command: extrude
Current wire frame density: ISOLINES=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”

~eg”

Seg”
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Extrude with Taper 12.2

1.

2.

Choose

Type

Draw, Solids, Extrude.

or
EXTRUDE at the command prompt.
Command: extrude
Current wire frame density: ISOLINES=4
Select objects: pick objects
Select objects: enter
Specify height of extrusion or [Path]: 3
Specify angle of taper for extrusion <0>: 15

159



160

Extrude Curves 12.3

1.

2.

Choose

Type

Draw, Solids, Extrude.
or
EXTRUDE at the command prompt.
Command: extrude
Current wire frame density: 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
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Extrude Along a Path 12.4 Circle Extruded
Along a Path T

EXTRUDE also creates solids by extruding two-dimensional objects .
(profiles) along a specified path. \ P2
1. Choose Draw, Solids, Extrude.
or —
2. Type EXTRUDE at the command prompt. - —~L ’_
Command: extrude P
Current wire frame density: ISOLINES=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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Revolve 12.5

Creates a composite region or solid by addition.

1.

2.

Choose

Type

Draw, Solids, Revolve

or
REVOLVE at the command prompt.
Command: revolve
Current wire frame density: ISOLINES=4
Select objects: pick profile
Select objects: enter
Specify start point for axis of revolution or
define axis by [Object/X (axis)/Y (axis)]: 0
Select an object: pick axis

Specify angle of revolution <360>: enter

N
S
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Box Solid 12.6

Creates a three-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

%

%
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Sphere Sphere with Hidden Lines

Sphere 12.7
Creates a three-dimensional solid sphere.

b
4

9
7

-
-
4

1. Choose Draw, Solids, Sphere.
or
2. Type SPHERE at the command prompt.

=
7
5%
e

<

<

<>

1
T
oS

AV

N

==

Command: sphere
Current wire frame density: ISOLINES=4
Specify center of sphere <0,0,0>: pick point

Specify radius of sphere or [Diameter]: 2 .

-

L
.

i
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sphere with 4 isolines

Isolines 12.8

Specifies the number of isolines per surface on objects.

Valid integer values are from 0 to 2047.

ISOLINES at the command prompt.

Command: ISOLINES

Type

1.

Enter new value for ISOLINES <4>: 15

sphere with 15 isolines

171
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Isolines and Facetres 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.

sphere with facetres 0.1

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

=
|-.¢‘-\.- . .I.-.-!-_'_

sphere with facetres 5

Er
e
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Cone 12.10

1.

2.

Creates a three-dimensional solid cone.

Choose

Type

Draw, Solids, Cone.
or
CONE at the command prompt.
Command: cone
Current wire frame 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

Se”
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Wedgel2.11

Creates a three-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

“le
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Torus 12.12

Creates a donut-shaped solid.

1.

2.

Choose

Type

Draw, Solids, Torus.

or
TORUS at the command prompt.
Command: torus
Current wire frame 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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Typical Floor Copy

Chapter 13
3D Edits
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Rotate 3D 13.1

1.

2.

Rotates objects about a three-dimensional axis.

Choose

Type

Modify, 3D Operation, Rotate3D.
or
ROTATES3D at the command prompt.
Command: rotate3D

Current positive angle: ANGDIR=counterclockwise
ANGBASE=0

Select objects: pick

Select objects: enter

Specify first point on axis or define axis by
[Object/Last/View/Xaxis/Y axis/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

Type

Modify, 3D Operation, Align.

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

Type

Modify, 3D Operation, Mirror 3D.
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/Zaxis/View/XY/YZ/ZX/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

1.

2.

Choose

Type

Modify, 3D Operation, 3D Array.

or
3DARRAY at the command prompt.
Command: 3darray
Select objects: pick the cube
Select objects: enter
Enter the type of array [Rectangular/Polar] <R>: enter
Enter the number of rows (---) <1>: 3
Enter the number of columns (J||) <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 Plan View

Arrayed Objects in Front View

o g |
u | |
0 O O

Arrayed Obijects in 3D Isometric

FAVA

Arrayed Obijects in 3D Viewpoint

@ @D
22 e g

- T
@ H g @
“m D@

il ® il
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3D Array (Polar) 13.5

1.

2.

Choose

Type

Modify, 3D Operation, 3D Array.

or
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 items in the array: 5
Specify the angle to fill (+=ccw, -=cw) <360>: enter
Rotate arrayed objects? [Yes/No] <Y>: enter
Specify center point of array: mid of axis line
Specify second point on axis of rotation: pick

Arrayed Objects Around a Line

Arrayed Objects in Plan View
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Subtract 14.1

Creates a composite region or solid by subtraction.

1.

2.

Choose

Type

Modify, Solids Editing, Subtract.

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
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Union 14.2

Creates a composite region or solid by addition.

1. Choose Modify, Solids Editing, 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, Solids Editing, Intersect
or
2. Type INTERSECT at the command prompt.
Command: intersect
Select objects: pick cylinder and box

Select objects: enter

Intersection of Cylinder and Box

g
A
N
\_k )ﬂ
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Color Creation

Chapter 15
Modifying Solid Objects
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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.

a face to 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

I e

Choose
Choose

Press

Specify
Specify
Specify

Modify, Solids Editing, Taper face

a face(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 completed.

Before Taper

After Taper
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Delete Faces 15.3

1. Choose Modify, Solids Editing, Delete face

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

3. Press ENTER.
4. Choose the face to delete.
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Copy Faces 154

1. Choose Modify, Solids Editing, Copy face

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

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

Pick a new location.

209



Color Color

Color Face 15.5

1. Choose Modify, Solids Editing, Color face

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

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

A w D w Do

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

Change the UCS and draw an object on a face 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
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Extrude Imprint to Create Openings 15.7

A

Choose  Modify, Solids Editing, Extrude Faces.

Select the circle that was imprinted.

Deselect any unwanted faces.

Type -8 as the height of extrusion (or desired height)

215



Clean 15.8

Before Clean
1. Choose Modify, Solids Editing, Clean.
2. Select a 3D solid: pick imprinted circle.
L
Z
After Clean
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Shell 15.9

You can create a shell or a hollow thin wall with a specified thickness from your 3D
solid object. AutoCAD creates new faces by offsetting existing ones inside or outside
their original positions. AutoCAD treats continuously tangent faces as single faces
when offsetting.

1. Choose Modify, Solids Editing, Shell.
Select a 3D solid: pick
Remove faces or [Undo/Add/ALL]: enter
Enter the shell offset distance: .5
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Enhancing the Drawing
Process
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Creating Sections 16.1

Eal A

Open
Create
Choose

Choose

3DRotate

the drawing called 3DBottle. DWG

a layer called Section. Make it the current layer.
Draw, Solids, Section.

all 3 solids making up the bottle.

Select objects:

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

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

the section to a flat plane.
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Slice 16.2

Slices a set of solids with a plane.

1.

2.

Choose

Type

Modify, Draw, Slice.

or
SLICE at the command prompt.
Command: slice

Slice plane by Object/Zaxis/View/XY/YZIZX/
<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

1. Choose
2. Choose
3. Double Click

4. Double Click

5. Double Click

File, New...
Use a Template from the startup dialog.
Ansi_c.dwt as the template file to start from.

This create a new 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.

it Create New Drawing [ 7] ]
~u S
EI D @I Use a Template
Select a Template:
&nsi a [portrait] -named plat styles dwt ;l
Ansi a -color dependent plot styles. dwt =
Ansi a-named plot styles.dwt
i b -color dependent plat styles.dnt
A
Browse.
Template D
’7 ANSI C title block and border. Uses Color Dependent Plot Styles. |
I Show Startup dialog Cancsl
Drawing with a Model Space View
4 | 3 & z ] 1
o
C|
.'
gl
\‘/
Il
A
hvd
7 iy - Ld
] E] i H T T
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Insert a 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 anywhere in the Model Space view
at a scale 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]
~Block

Bock | \

Eile |

~ Opiio
IV Specify Parameters on Screeh
Insertion Paint Seal Rotafio
. [p.oooo ||z [rooom | ’;nme [ “
2 T [ |5 [f-0000 |
z: [poooo || {2 [o000 |
I~ Explode

ok | G | Help

Block name must be less than 32 characters, no spaces

Model Space View Scaled 1XP
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Create an Orthogonal View

1.

2.

Choose

Type

Draw, Solids, Setup, View.

or
SOLVIEW at the command prompt.
Command: solview
Ucs/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
Ucs/Ortho/Auxiliary/Section/<eXit>:

o —
1
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Create a 2D Section with Soldraw 16.4

4 3 + z | 1
Generates profiles and sections in viewports created with SOLVIEW.
o B o
SOLDRAW can only prepare viewports that have been created with
SOLVIEW.

1. Choose Draw, Solids, Setup, Drawing.

or )

2. Type Command: soldraw P1

Select viewports to draw: P1

Select objects: 1 found

Select objects: enter i .

3 solids selected. A S

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

Resultant Section and Solid A 3 N - | ;

Pﬂ—- | .
o o
c c

Section in a Model View

B =]
A 3

sl T

e T 13
+ 3 - z T T
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Create a 3D View Using UCS 16.5

1. Click
2. Choose
3. Type
4. Type
5. Click
6. Choose

226

MSPACE and the plan view of the 3D Bottle.

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

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

This sets the current UCS parallel to the
screen. We now need to save this ucs.

UCS at the command prompt.
Command: ucs

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

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

Command: solview
Ucs/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 a Hidden 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: solprof
Select objects: pick solids
Select objects: enter

Display hidden profile lines on separate
layer? <Y>: enter

Project profile lines onto a plane? <Y>: enter
Delete tangential edges? <Y>: enter
3 solids selected.

T~
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Render Command 17.1

Creates a photorealistic or realistically shaded image of a three-
dimensional wireframe or solid model.

1. Open
2. Type
3. 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
Bendering Type: Phato Feal ™
Scene to F_!emder Rendering Procedure
curent view ] Query for Selections
[ Crop ‘wWindow
[] 5kip Render Dialag
Light lcon Scale:
Smoothing Angle;
Rendering Options [restination Sub Sampling
Emacth Shade Wiewport [ 1.1 [Best) |
Apply M aterials : :
[l Shd ‘width : 965
ootk 521
[]Render Cache DX -bits
Fog/Depth Cue...
| Render \ l Cancel ] [ Help ]
Rendered Viewport
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Render a Selection 17.2 T
Bendering Type:

Scene to Render Fiendering Procedure

1. Choose View, Render, Render... iRl

or [ Crop Windaw
[[] 5kip Render Dialog

2. Type RENDER at the command prompt.
Light lcon Sceale:
Command: render Smaothing Angle: [ ]
CI ICk Query for SEIECtion' Fendering Options Destination Sub Sampling
4, CIle Render. Aty Sl Viewport [Vl |1 1 [Best] [v]
Apply Materials

wiidth 965

Choose  the objects to render. L) shagaws Height : 521
Colors @ 32-bits

[] Render Cache

[ Render 1 [ Cancel ] [ Help ]

Rendered Selection
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Render a Cropped Window 17.3

1. Choose

2. Type
Click

4. Click
Choose

View, Render, Render...

or

RENDER at the command prompt.

Command: render
Crop Window.
Render.

a window to render.

Render
BRendering Type: Phata Real a
Scene ta Render Rendering Procedure
curent view [ Query for Selections
Liop indow
[] Skip Render Dialog
Light lcon Scale:
Smoathing Angle:
Rendering O ptions Destination Sub Sampling
S sl Viewport v 111 et v
Apply Materials
C]5hed “width 965
Heoh 521
[ Render Cache o -bits
Fog/Depth Cue...
[ Render ] [ Cancel ] l Help ]
Cropped Rendered Window
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Render without Dialog Box 17.4 ﬁ

BedergTe | Fercer -
1. Choose View, Render, Render... 3
- Moty Mhocecias
or L) ey ox Sbacteen
2. Type RENDER at the command prompt. - o el
- 7 S Fiarde Doy
Command: render S b e
3. Click Skip Render Dialog. . ) oo D
St e = ]
4. Click Render.
Trevaieg Dotorm | Destpton S Saig
Cligua Sl | (g ] [11800
(7] dpply Mamste RN = =
Wl 12
4207 gl (sgmme. ]
Turn Render Dialog Box On with RPREF 17.5 [ Ve Qtonss | e i
Carcm
1. Type RPREF at the command line. R
Command: rpref
3. Click Skip Render Dialog.
Copyright © 2004 - Kristen Kurland 239
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Render to File 17.6

1. Choose

2. Type
Click

4. Choose

View, Render, Render...
or

RENDER at the command prompt.

Command: render
the dropdown list under Viewport.
File as the destination options.

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

“cument view*
[ Query for Selections

[ Crop window
[ 5kip Render Dialog

Light lcon Scale: -1
Smoathing Angle: -45
Fiendering Options [Drestination Sub Sampling
Smocth Shade Viewport [v]  [11Bes [v]
Apply Materials igwnort
Render Window
[ shadows File Background..
[ Render Cache TSI
foohi
[ Render ] [ Cancel ] [ Help ]

Render to a File Options

File Qutput Configuration

X

| | | |
oo ]

() Monochrome
() 8 Bits [256 Grayscale]
(%) 8 Bits [256 Calor]

File Type TGS Options
[BMP ]
[ 640 « 480 [VEA) ] || - Inteace

Colars PostScript Options
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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.
4. Choose Render Window as the destination option.

243
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Print Screen 17.8 e e oW
OKH aQ@# <00/ £ REAR REMIa W]

= .00 e o N T :i

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.

245
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Light Scale Icon and Smoothing Angle 17.9

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

3. Click Light Scale Icon and Smoothing to change the
values.

Light Icon Scale

Controls the size of the light blocks in the drawing. The value is the current scale factor (in
drawing units) of rendering blocks in the drawing. Enter a real number to rescale the blocks.

The scale factor affects the following blocks: OVERHEAD, DIRECT, and SH_SPOT.

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, Materials...
or

RMAT at the command prompt.

Command: rmat

the Materials Library...button.
Concrete Tile as the material.
the Preview button.

the Import button.

OK.

I aterials: Modify... I

Preview |

Duplicate. .. |

New...

I Standard 'l

ISphere 'l ﬂl

Detach < I

Purge Savehs I

Preview I
Sphere 2

< mpart |

Matenials Library. .. | By ACL. |
Sl | By Layer... |
Cancel | Help |
Materials Library
i~ Current Drawing i~ Current Librar
*GLOBAL® lﬁ
BLUE METALIC rendr =
COPPER
GLASS CHROME LAKE -
RED PLASTIC CHROME PEARL
WHITE PLASTIC CHROME 5KY
CHROME SUNSET
CHROME WALLEY S

CHROME WICTORIAN
CLOWER PATTERM
COLOR-% PATTERM
CONCRETE TILE
COPPER

CREAM PLASTIC

CROSSHATCH PATRN X
Erpart | Open.. | Save |
== | Save Az I
Cancel | Help |
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Materials Library 18.2

1. Choose View, Render, Materials Library.
or
2. Type MATLIB at the command prompt.
Command: matlib
3. Pick amaterial from the material list.

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

Materials Library

— Current Drawing

*GLOBAL”
ELUE METALIC
COPPER
GLASS

RED PLASTIC
WHITE PLASTIC

— Current Library

I render hd l

CHROME LAKE -
CHROME PEARL

CHROME SKY

CHROME SUNSET
CHROME VaLLEY —

Purge Save bz .

. CHROME VICTORIAN
Preview | CLOVER PATTERMN
COLOR- PATTERM
ISphere 'l COMCRETE TILE
COPPER
| CREAM PLASTIC
dmpor CROSSHATCH PATRN ¥
Erpart=> Dpen... | Save |
Welete Save bz, |
Cancel | Help |
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Applying Materials with Attach 18.3

1.

© oo N o g b~ w

1.
2.
3.

Choose

Type

Click
Pick
Click
Click
Click
Click
Pick
Exit

View, Render, Materials...
or
RMAT at the command prompt.
Command: rmat
the Materials Library...button.
Glass as the material.
the Preview button.
the Import button.
OK.
the Attach button.
Objects to attach materials to.

the materials menu and render the viewport.

NOTE: You need to settherendering type to Photorealistic
Rendering in order to see the materials

Choose
Choose

Render

View, Render, Render

Photoreal as the render type.

Render
Rendeiing Type: Photo Real -
Ferder
Photo Feal roced
Curent view” [Photo
Lightlcon Scals:
Rening Optons Destinston Sub Sarpling
Sz Viewpatt v [1rEey v
Apply Mateicls
Widh : 365
[ Shaaws Height : 521 Backgound
[ Rends: Csche Colors : 32bis =

Wateriah

Matesals
GLOBN,
BULMASTICN

comen

WHITE PLASTE
WOOD - NED ASH

| Dy o

Fww -

| QLS CT T

[T

- J Cwee

Ho
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Applying Materials by Layer 18.4

1.

o o M w

Choose

Type

Click
Click
Click
Exit

View, Render, Materials...
or
RMAT at the command prompt.
Command: rmat
Click Copper as the material.
the By Layer button.
Ball as the layer to attach materials to.
the materials menu and render the viewport.
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Applying Materials by Color 18.5

1.

I L O

Choose

Type

Click
Click
Click
Exit

View, Render, Materials...
or
RMAT at the command prompt.
Command: rmat
Click Copper as the material.
the By Layer button.
Ball as the layer to attach materials to.
the materials menu and render the viewport.

258
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Complex Materials 18.6

1. Choose View, Render, Materials...
or
2. Type RMAT at the command prompt.
Command: rmat
Click Click Med. Ash Wood as the material.
Click the Attach button.
Click the base to attach materials to.

o o &~ »

Exit 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

Type

Pick
Press
Pick
Click
Adjust
Click

View, Render, Mapping

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

Projestion
i+ Planar

" Culindrical
" Spherical

" Solid

Adjust Coardinates.. I
Acquire From < |

T

Copy To < |
oK | Cancel | Help
Adiust Planar Coordinates [x]

r Parallel

& WCS XY Plane

£ WS ¥ Plane

£ WCS YZ Plane

€ Picked Plane

Adfust Bitrmap. | Pick Pairts ¢ |
- Offsets and
XOffset  [C.000C00 Y Qifset  [000000
Fotation: [0 | ] i
ok Cancal Help

Adijust Dbiect Bitmap Placement

o Tiing
4]
CORES 15l
;I ' DEFAULT
L
_I D ° o
© CROP
1=l = =T
K = o

™ Maintain Aspect Ratia

E

Cancel

Help
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New Materials

New Materials

New Materials 18.6

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

2. Type RMAT at the command prompt.

Command: rmat
3. Choose the New...button.
Create  anew material.
Apply the material to an object.
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Adjusting Material Appearances 18.7

1. Choose

2. Type

3. Choose
Create

5. 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
2. Choose
3.  Choose

4. Check

5. Apply
6. Shade

Tools, Options...

the Systems TAB.

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

the Enable Textures and Enable Materials
options.

a textured material such as checkers.
the drawing to see the material result.

ing Drawingl dwg

ting| Sclecton| Ficies |

™ Single-draing compatisiy mode
¥ Display OLE prapeties dislog

0 1
) Doz ouse.

I~ Beep on erorin userinput
I Load acad Isp ith every craving

¥ Alowiorg sy

Startup:  [Show TODAY stattup didog =

~Lapout Regen
o

W7 Store Links indes
T Open tables in read-only mods

Live P
Check Autodesk Point A for Live Enablers:

 Neve

 When Autodesk Point A s avalable in Today

© Always

[F Masimum number of unsuccessful checks:

[E]3D Graphics System Configuration

oK Cancel Bl

Help

"7 Render options
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Background & Light

Chapter 19
Lights
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Point Light 19.1

Ambiert Light

1. Choose View, Render, Light.

or
2. Type LIGHT at the command prompt. —”—I" [ ]| e
Command: light =
3. Choose Pointas the light type.
4. Click the New... button. Light Location
5. Type POINT 1 as the new light name. '
6. Choose Modify to place the light. h
7. Type ‘ZOOM to zoom if necessary '*'
8. Pick a location (Hint: use .xy filters) _
9. Exit the light menu. b

10. Type ZOOM PREVIOUS to zoom to the original view.

11. Type RENDER at the command prompt to render the
viewport with the new lights.
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Spot Light 19.2

©

N o o &

Choose

Type

Click

Click

Type
Click
Pick

Exit
Type

View, Render, Light.

or
LIGHT at the command prompt.
Command: light

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

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

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

the light menus.

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

Liants =] New Spotlight
I e
—— et Iercy T ]
= i I ) ] oo
Delete Co i Il o
Bedt Al N | Mody < Show,
P CEETIN al v e —
o o 0 | o |
Blue: [fon ] 8 Red: [t ]
e [2] 4 >
| tiew. | [spotion = Select Custom Color. . — = Shaions
Selil il | Select Custom Colr. L
N Locsin. | = Shadon Ogirs._|
jct om0
-— [ Cancel Help

Light Location

Light Target
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Setting the Shadow Options in the Light
Command 19.3

1. Choose
2. Type

Click
4. Click
5. 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.

the light menus.

Modify Spotlight
Light Nane: [sPoT2Z | Hotspot:  [44.00 |
L 2l
i 31 o
2 i |
‘ Modify ¢ | Shouw | ralion
o € Hore
- . & Inverse Linear
. - © Inverse Squms
gue  [on] &  [fvf | Shedews
= BREam iR
Select Custom Color g
Shardow Dptons
Select fram AC. || E—0crrror
Cancel Help
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Shadows and Changing Shadow Options Shadows and Changing Shadow Options

Changing Shadow Options in Render Command
19.5

Photo Real =l

Type RENDER at the command prompt.

Choose  More Options under the Rendering Options dialog.
Change the Minimum Biasto .1

Change the Maximum Bias to .2

Choose  Medium as the Anti-Aliasing type.

o g s~ w DN e

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

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

4. Set the Rendered object smoothness to 5.

5. Render the scene.

Options

A%

Current profile: <<Unnamed Profile> >

Curtent drawing: Drawing].dwg

Files | Display | Open and Save | Plotting | System | User Preferences | Drafting | Selection | Profiles

Window Elements
Display scroll bars in drawing window

[] Display screen menu

Lapaut elements

isplay Layout and Model tabs

izplay marging
izplay paper backaround
Display paper shadow

how Page Setup dislog for new layouts

reate viewpart in new lapouts

Crozshair size

i d

Display resolution

1000 Arc and circle smoathness
8 Segments in & polyline curve

Rendered objsct smoothness

Cantour lines per suface

Display perfarmance

[] Pan and zaom with raster image
Highlight raster image frame anly
True color raster images and rendering

Apply sold bl
] Show test boundary frame only
] Show silhouettes in wireframe:

Reference Edit fading intensity

80 J
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Distant Light 19.7

© o N o g M~

Choose

Type

Click

Click
Type
Choose
Choose
Choose
Exit

. Type

View, Render, Light.

or
LIGHT at the command prompt.
Command: light

the dropdown box for point light and change it to

distant light.

the New... button.

PROVO as the new light name.
the Sun Angle Calculator...button.
the Geographic Location...button.

Lights ]
~&mbient Light———————————

M Intensity:

Al | |

I
Red i} |
Blue: i >
Hew, Select Custom Color. .
NathLocston.. | Select fom AL... |
1] I Caneel | Help |

Provo, UTAH as the nearest big city.
the light menus.

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

Pravo UT
Lgtitude, 4024
Longiude:  [11166 |

Sun Angle Calculator
. 4 »
Bz sz ] 4 R L D
Clock Tme:~ [15:00 | 4] m
PST =1 T Daylight Savings
Lt [z | H I
Longtude:  [111.88 | 4] BT
INollh ﬂ IWesl j
= Solar Time: 15:40
Ok I Cancel | Help
Geographic Location =
Cit
Princetn B Canada B .
Providencs Rl North merica ~| ¥ Mearest Big City
Pueblo C0 N :
Puliman 'wié 2o =
Punta Gorda FL = ||
Quebes O Canada
Quincy M
Quitman TH 2

Cancel Help
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Chapter 20
Scenes
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Scene Command - New Scene

Scene Command 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
Choose  New.. to create a new scene.
Type POINT as the scene name.
Choose  P1asthe light to include in the scene.
Click OK to exit the Scene dialog box.

I

Render a Scene
1. Choose View, Render, Render...
or
2. Type RENDER at the command prompt.
Command: render
3. Choose POINT as the scene to render.
4. Click Render.

Modify a Scene
1. Choose View, Render, Scene.
or
2. Type SCENE at the command prompt.
Command: scene
3. Choose  Modify...to change the lights and views in the scene.

286 Copyright © 2004 - Kristen Kurland
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Adding a View to a Scene 20.2

1
2.

2.
3.
4.

Command: ddview
PERSPECTIVE as the saved view.

a perspective view with the DVIEW command.

DDVIEW at the command prompt . This will load
a dialog box with predefined saved views.

288

Copyright © 2004 - Kristen Kurland

P
Viows Lights
NN - WL
51
Lo ) [Comem | [ |

Bevrs s | o ey D)
T Gy fex Seboctiorn
o oot
55 Fende Diskg
Leptieon Scake ]
T =]
- fe— T Langieg
Cliguthee || ] [118e ]
=] ook Moressn Wieth 612
(<] Shagomes Hegt 6 [ hebgmne.__|
(Geda ) | Coem | [ )

Copyright © 2004 - Kristen Kurland

289



Chapter 21
Backgrounds
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Solid Background Solid Background

Solid Background 21.1

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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Gradient Background 21.2

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

5. Render theviewport.
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ImageBackground

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.
the C:\Program Files\ACAD2004\

TEXTURES\valley_l.tga image file as the background.

OK.
the viewport.

ackgroun
O Solid O Gradient ® Image O Meige
Colore
Top '] Lolor Systern RGE
Hidd= ] - .
Gireen
Botiom | | Blue
AuloCAD Background Select Color
Image Envirerment
Meme:  [uestvalley ltgd]  nane | Horizom
Find File Heght  [038
Acfust Bitraap. Use Botatorr, [0 ]

HuErnuna Image ; E

Lack ir: | £ Tesres

(&) squig.toa

9] stereo.tan

stereobp.tga

sunset.tga

teak.tga 1l

Hle0003 bga Eriburnp. tga whitash tga windaws kga
[
Fiename: |yalley_ltga Open
Fies of bpe: | *iga [ Concel |

a8 B4
"=

296

297



Merge Background 21.4

1. Choose View, Render, Background
or

2. Type BACKGROUND at the command prompt.

Command: background
3. Click the Merge radio button.

4. Render theviewport.
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15" Week
Camera setup

Chapter 22
Landscaping
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Placing a New Landscape Object 22.1

®© N o oW

Choose

Type

Pick
Click
Pick
Exit
Type
Choose

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

Landscape Edit
Library: renderli

Buzh #1

Dawn Redwood

E aztern Palm
Morway Maple, Fall
People #1

People #2

Quaking Szpen
Rioad Sign
Sweetgurn, Sumnmer
wdanderning em

— Geometry
* Single Face Ll
= Crossing Faces LI _I _’I
¥ Wiew Aligned Position < I
ok | Help |
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Editing an Existing Landscape Object 22.2

1. Choose View, Render, Landscape Edit...
or
2. Type LSEDIT at the command prompt.
Command: Isedit
3. Pick the Cactus as the landscape item to edit.
4. Edit the height of the Cactus.

305
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Custom Landscape Library 22.3

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

2. Choose View, Render, Landscape Library...
or

3. Type LSLIB at the command prompt.

Command: Islib

Landicape Uibeary Iew U
4. Click New...to create a new landscape object. wad ewrery
5. Edit the other dialog options as desired. : ::::_
6. Click OK and save the render library. !
Lo W At
7. Type LSNEW at the command prompt to place the new image
in your drawing. P
8. Render theviewport. Nree Mogwhalme |
—_e T s vegrie] | fr tos
oty Map b e "—'T‘_‘T_Eg e oL e
| O | Coreel | | nee |
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Rendering

Chapter 23
Misc. Render Commands
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Raytracing 23.1

Introduction

Ray Tracingisaglobal illumination based rendering method. Ittraces rays of light fromthe eye
back through the image plane into the scene. Then the rays are tested against all objects inthe
scene to determine if they intersect any objects. If the ray misses all objects, then that pixel is
shaded the background color. Ray tracing handles shadows, multiple specular reflections, and
texture mapping inavery easy straight-forward manner.

Note that ray tracing, like scan-line graphics, is a point sampling algorithm. We sample a
continuous image inworld coordinates by shooting one or more rays through each pixel. Like all
pointsamplingalgorithms, thisleadstothe potential problem ofaliasing, whichismanifestedin
computergraphicsby jagged edges or other nasty visual artifacts.

In ray tracing, a ray of light is traced in a backwards direction. That is, we start from the eye or
camera and trace the ray through a pixel in the image plane into the scene and determine what it
hits. The pixel isthen setto the color values returned by the ray.

www.siggraph.org/education/ materials/HyperGraph/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.

! Aerdewy o Frets Aagios ~

1 Do Wiesdow
[ 150 et Dhaeng

Lt am S ]
Rerderwg Cytor [erwiser Sergwy
17] Shooot Shate Vewded vl Fe vl
(2 Azt Matwaak:
TV Gradow: e ;ﬁ O —
ot Hage 3 { - ]
") Rarxdet Cachn Cokn b L Sabgond..
| Mo Dgmorn | L Fog/Daph Cum ]
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Raytracing & Subsampling Options

Set Antialiasing 23.2

o o &> w

Choose

Type

Choose
Choose
Click

Render

View, Render, Render...

Command: render

RENDER at the command prompt.

More Options...under Rendering Options.
High as the Anti-Aliasing method.
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Adaptive Sampling 23.3

View, Render, Render...

Command: render

RENDER at the command prompt.

More Options...under Rendering Options.
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Raytracing & Subsampling Options Raytracing & Subsampling Options

Ray Tree Depth 23.4 B %

ety o FamCatuds
1. Choose View, Render, Render... O e [1Oveend ot facer
or Oltew  E18uch fuce reatin negutes
2. Type RENDER at the command prompt. Qlliaa FENPONI SO
3. Choose  More Options...under Rendering Options. 1] Erabhe (NS
Gt lhwhkt [T ] TSy
fowlwamger | OPoni S
Mt Do P ) | thersim
(ot Thmesbert ]| (ONeNssak
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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

3. Choose the Sub-sampling dropdown list.
4. Choose 31

5. Click OK.

6.

Render  the viewport.

Rendered Bottle with Sub-Sampling 3:1
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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.

Fog & Render Preferences

Etsie g Elfoptacigont
Clatpdes -
Fird gu] & a2
e o0l s W
T pn) & W
=
=T N
Vo ledwee E: | * Cag
[— P e B
Vi Fig T artign sl & 2
L R T [CU
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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 a file or choose OK to exit.

Rendeting Type: Photo Real =
Scene Marme: *currant wiew®

Total Time: 18 Seconds

Initialization Time: 1 Second

Traversal Time: 11 Seconds

Render + Display Time: 6 Seconds

Cleanup Time: 0 Seconds

Total Faces: 25723 b
Total Triangles: 49533

idth: 704

Height: 496

Colors: 32-hits

Color palette: Fixed AutoCad Map hd

[~ Sawe Statistics to File:

[ ]

Eind File...

Cancel | Help |
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