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Copyright and Terms of Use
Please leave all references to FridgeMonsters intact in the documentation and
code examples.

1. Except as otherwise provided, the contents of these notes shall not be
reproduced, republished, uploaded, posted, transmitted or distributed
electronically or non-electronically in any way, without FridgeMonsters prior
written permission.

2. Modification of any of the contents or use of the contents for any other purpose
will be a violation of FridgeMonsters copyright and other intellectual property
rights. Graphics and images in these notes are protected by copyright and may
not be reproduced or appropriated in any manner without written permission of
FridgeMonsters.

3. FridgeMonsters reserves all rights to deny or restrict access to these notes to
any particular person or persons, or to block access from a particular Internet
address to the FridgeMonsters.com Web Site, at any time, without ascribing any
reasons whatsoever.

4. These Terms of Use shall be governed and construed in accordance with laws
of the Republic of Singapore.

For full details, please view the Terms of Use document at :
http://www.FridgeMonsters.com/administration/terms.asp

5. Please report any errors in this tutorial to errata@FridgeMonsters.com
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Introduction
This tutorial covers an overview of the anatomy of Curves and the Curve Tools
available in MAYA.

Learning Outcome
The objective of this tutorial is to introduce you to the following :

1. The Anatomy of Curves
a. Control Vertices

b. Spans

c. Edit Points
d. Curve Points
e. Hull

2. Curves Marking Menu

3. NURBS Circle

4. NURBS Square

5. EP Curve Tool (Edit Point)
6. CV Curve Tool(Control Vertex)
7. Pen Curve Tool

8. Attach Curves

9. Detach Curves

10. Insert Knot

11. Extend Curve

12. Offset Curve

13. Rebuild Curve

14. Add Points Tool

15. Curve Editing Tool

16. Reverse Curve Direction
17.Rebuild Curve

After completing this tutorial, students should continue with the Teapot :
Modelling tutorial.

Additional tutorials on the application of the Curves are also available :

1. Curves_Text : Modelling
2. Fly_Thru : Animation.
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Setting the Project

The Project folder contains all the source files used in the scene, which are
organised into sub-folders. This allows your scene to source for all the
appropriate files and references in an organised manner.

Create a New Project...

File > Project > New
1. Name the Project
2. Location to Save the Project
3. Set Folder Names

Name the Project : only use lower case characters, obvious names with no
spaces.

Location of Project : The default location is set to Documents Folder, but if you
are not working on your own computer it’s better to save it to the Desktop. You
can copy the Project folder to your portable device when you have finished this
tutorial.

Do not save your project to your portable drive (thumb drive) at this stage or the
performance will lag.

Cxport 22IeCtion., .. Lr

View Image. ..
View Sequence. ..

Create Reference... Chrl+r m |
Reference Editar
Project
- Mew, .,
Recent Files k Edit Current. ..
Recent Increments L2 SELS
Recent Prajects k
Exit: k4

Name your project : curves101. Click the Use Defaults button to set the
Project Data Locations. Then click Accept.
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The Anatomy of Curves
Before you get started with the tools for Creating and Editing curves, it's a good
idea to understand how curves are defined.

Curves are defined using Mathematics. The Curves in MAYA are NURBS Curves
(Non-Uniform Rational B-Splines). This means they are defined by creating point
in 3d space called Control Vertices (CV). The CVs are connected together to
form Spans and the Spans are collectively called a Hull.

As this is usually an alien concept to beginners and it is so important to
understand, let me explain it again with reference to the image below.

In the viewport, a curve is created by clicking and placing red dots (Control
Vertices). These red dots are connected together with brown line (a Span). All the
brown lines together are called a Hull. MAYA create curves by fitting the curve
inside the shape created by the Hull.

The diagram below shows all the basic attributes of a Curve in MAYA. Take a few
minutes to familiarise yourself with the anatomy and terms below.
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1. The Curve
2. The 1 Control Vertex (CV) (pink box) and Edit Point (EP) (yellow

Cross)
3. The 2™ Control Vertex (CV) (pink U shape)
4. The last Control Vertex (CV) and Edit Point (EP) (yellow cross)

The 1%t and 2" Control Vertices (CV) are used to identify the direction of
the Curve. This is important when you come to model Surfaces as it will
determine which is the inside and outside of the Surface — Or if you use
the Curve as a Motion Path as it will determine the direction your object
will move in.

5. A Span - A single line connecting 2 Control Vertices (CV)
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Control Vertices (CV) are connected together with Spans. The collective
term for all the Spans is Hull.

Notice in the diagram above that the Curve fits inside the Hull. It only
touches the Hull at the 1%t and last CV.

6. An Edit Point (yellow cross on the curve)

Edit Points (EP) provide an alternative method of defining and editing the
shape of the Curve. Notice that Edit Points (EP) are actually on the Curve.

MAYA allows you to create and edit Curves with 2 basic tools — Control Vertices
(CV) and Edit Points (EP). We will examine the Tools in detail later in this Tutorial.
Let us start by explaining exactly how the shape of a curve is defined.

All Curves in MAYA are ultimately defined using Control Vertices (CV) - Edit
Points (EP) just provide you with an alternative method of editing the curve.
Therefore, as Control Vertices (CV) are the backbone of Curves, it is very
important to understand how work.

When you create a Curve in MAYA, you click and create a Control Vertice. As you
create these Control Vertices, they are connected together to form Spans.

By default, to create the first section of the Curve you need to click 4 times,
creating 4 Control Vertices, which creates 3 Spans. See the diagram below.

1 of the 4 Control Vertex (CV)

1 of the 3 spans

The Curve then starts at the 1% CV, ends at the last CV and fits within the shape
of the Span - collectively called a Hull.

You can change the number of Spans (also called Degree) used to define a Curve.
In the diagram below the Degree Attribute is set to 1. This means that a Curve

can be created with 1 Span (2 CVs). As the Hull is a straight line, the Curve also
becomes a straight line.
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In the diagram below the Degree Attribute is set to 2. This means that a Curve
can be created with 2 Spans (3 CVs). As you can see, the Curve fits within a Hull
with 2 Spans.

As we said earlier, the default setting for CV Curves is 3 Degrees (Spans). This
means that a Curve can be created with 3 Spans (4 CVs). As you can see, the
Curve then fits within a Hull with 3 Spans.

Finally, in the diagram below you can see how the Degree Attribute (Spans) is set
to 7. This means that a Curve can be created with 7 Spans (8 CVs) and the Curve
fits within a Hull with 7 Spans.
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Note : It is important to note that the value of the Degree Attribute (humber of
Spans) can not be individually adjusted along the length of a Curve. Normally,
this does not pose a problem unless you need to create a Curve that has a
combination of curves and straight sections - like text. A solution to this problem
is covered in the tutorial Curves_Text : Modelling
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Getting Started
The first thing you need to do is locate and organise your Curve Tools. The tools

for creating and editing curves are located in 2 places - the Curves shelf and the
Edit Curves menu, which is displayed in Surfaces mode.
Note : If the Shelf is not displayed, open it by clicking :

Display > UI Elements > Shelf

[utoces =14 [0 8 6 || B[S R |

General Curves | Surfacesl F'u:ul_l,lgu:unsl 5ul:u:|ivs| Dt

FlOONM A RS ALK

Curves can either be created with the tools on the Curves Shelf or from the
Create menu. The Create menu has an additional tool, the CV Curve Tool
(Control Vertex). Let’'s start by adding the CV Curve Tool to the Curves shelf.

Create > [CtrI] + [shift] + [LMB] (left mouse button) > CV Curve Tool

Create  Display  Window

MURES Primitives
Polvgon Primitives
Subdiv Primitives

Yolume Primitives
Lights
Cameras

v v v vy v v

EP Curve Tool
Pencil Curve Tool

200

The CV Curve Tool icon appears at the end of the Curves shelf.

2

Now Middle Mouse Button (MMB) on the CV Tool icon and drag the CV Curve
Tool icon to 4" position on the menu as shown below.

O Dmﬁﬂ. FRBE ARG A
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Now let’s also add another useful tool to the Curves shelf, the Reverse Curve
Direction tool.

Surfaces > Edit Curves > Ctrl + Shift + LMB > Reverse Curve Direction

Edit Curves Surfaces E

Duplicate Surface Curves

Attach Curves
Detach Curves
Align Curves
CpeniClose Curves
Mowe Seam

QDO D|D

Cub Curve
Interseck Curves
Curwve Fillet

Insert Knot
Extend
Offset

Reverse Curve Direction

D DD

D

Rehuild Torve

The Reverse Curve Direction icon appears at the end of the Curves shelf.

Eurves

|ommﬁnrf%4~

2 3 4 5 [} 7 8

9

10

11

12

13

&%

A list of the Curves tools are as follows. Most of these tools will be covered in this
tutorial, though not in this order :

woNOUAWNH

NURBS Circle

NURBS Square

EP Curve (Edit Point)

CV Curve (Control Vertex)
Pen Curve Tool

3 Point Circular Arc
Attach Curves

Detach Curves

Insert Knot

.Extend Curve

. Offset Curve

.Rebuild Curve

.Add Points Tool

. Curve Editing Tool
.Reverse Curve Direction
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Before you start drawing curves and working your way through the Curve Tools,
maximise a viewport panel (press SPACEBAR once over a viewport) and set the
panel to the top view.

Panels > Orthographic > top

Perspective 4 I
Crkhographic fronk
Loak Through Selected side
Panel L4 _
Hypergraph Panel 4 Mew
Layouts k

Saved Layouts k

Tear OFF, ..
Tear OFF Copyw...

Parel Editar. ..
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@ﬂ The NURBS Circle and NURBS Square

OK, let’s start at the beginning with the 2 preset NURBS Curves - the NURBS
Circle and NURBS Square.

To create a NURBS Circle or Square, select the icon the Shelf and then click and
drag inside the viewport to define the position and dimension (size) of the Curve.

Views Shading Lighting Show Renderer Panels

Alternatively, you can select the NURBS Circle or Square icon on the Shelf and
click once on the viewport (without dragging). This will create a Curve according
to the Single-Click Settings for the Tool. The Single-Click Settings are available
in the Tool Properties.

To display the Tool Properties, select the icon on the shelf and then click the
Tool settings button.

Alternatively, you can open the Tool Properties by double-clicking on the NURBS
Circle or Square icon on the Shelf.
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MNURBS Circle Toal Reset Taal Tool Help

~Description
Dirag or single-click an the grid

~Create Settings

Sweep angle: |3sn.nnnu r |

Degee: € Linear f* Cubic :
Usze tolerance: % Mone " Local " Global
MHumber of sections: |E "'J—

—After Creation Settings
[T Adjust sections

~Single-click Settings

Radius: |1.nnnn r {
Az T 5 "y -
" Free " Active view

Awis definition; [0.0000  [1.0000  |0,0000

The Tool Setting window contains a variety of options, which vary for each tool on
the curves shelf. It is well worth taking time to examine the options for each tool.
...you may be surprised..!! You can create a triangle Curve by changing the
NURBS Circle tool to the following settings :

Degree : Linear (straight edges instead of curved)
Number of Sections : 3 (sides)

Wiew Shading Lighting Show Renderer Panels

" CV Curve Tool (Control Vertex)
The CV Curve Tool allows you to define a curve by creating Control Vertices.
Control Vertices are joined together in a line to create Spans.

The default setting in MAYA is 3 Spans (Degrees), therefore you need to click and
create 4 CVs (3 Spans) before you see the first section of the curve appear.
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Example : Imagine you create a CV Curve with 10 CVs - Curve Degree (Spans)
set to 3 (Spans). As you start to click, only the CVs and Hull appear. Finally,
when the 4" CV is clicked (and the first 3 Spans are created), the first section of
the curve appears.

Notice that the curve only touches the first and last CV. The CVs inbetween just
influence the shape of the curve to fit inside the Hull (the straight line connecting
all the CVs). As you add more CVs to define the Curve, the curve modifies itself
to fit inside the Hull and connects the end point to the new CV you create...
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