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Section 3:  Modeling With Curves  
3A.  Connecting curves.  
There are two ways to connect two curves into one.  The Attaching Curves Tool leaves 
control points for the two curves in their starsing positions and draws a single curve that 
uses most of these control pointw.  The Align Curves Tool moves some of the control 
points to achieve desired degrees of smoothness. 
 
It takes some experience to successfully predict the result of either of these tools.    Here 
are some tips that will help you work with them.   

·  Each tool will try to connect the last control point of one curve with the first 
control point of the other.  The ends of the curves that are closer together will be 
attached.  If the endpoints are closer together when one of the curves is reversed, 
the tools will do that.  The attribute editor for the resulting curve has checkboxes 
that allow you to control the reversal. 

·  Neither tool will make a closed or periodic curve.  If you need to join two open 
curves into a single periodic curve, first use one of these tools to make one 
connection, then use the Open/Close Curves tool to make a periodic curve from 
the result. 

·  Both the Align and Attach tools offer some control over the process, but this 
control is limited.  If you are trying to achieve a specific result, the closer your 
pieces are to that result, and the closer they are together, the more likely you are 
to be satisfied with the result. 

 
 

First consider the Attach Curves Tool, Edit Curves -> Attach Curves � .  To use this 
we select two curves and then call the tool, or call for the options window of the tool, 
select the curves, and then click on Apply .  The options window allows you to choose 
either Connect, which preserves as much of each curve as possible and connects them at 
one end, or Blend, which blends the two curves together in a more fluid way./ 

 
We illustrate the two options by attaching 
the two curves shown in Figure 1 in both 
ways.  Figure 1 shows both curves and 
their control points, with the starting 
control point on each curve in red.  Note 
that the upper curve is parameterized from 
left to right, while the lower curve is 
parameterized from right to left. This is 
intentional, since the tool will connect the 
ending control point of one curve to the 
starting control point of the other.  Since 
the two endpoints at the right of the figure 
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are closer than those on the left, the right ends of the two curves will be connected. 
 
Figure 2 shows the result of the Connect 
mode of the Attach Curves Tool.  Much of 
the body of the curve is taken from the 
two pieces that were attached.  There are 
now nine control points; the original 
curves had five each.  Since the upper 
curve was selected first, its starting point 
is the starting point for the attached curve.   
Most of the control points have moved 
very little; the primary change was the 
deletion of the starting control point of the 
lower curve. 
 
 
 

 
 

 
Figure 3 shows the result of  choosing hthe 
Blend option rather than the Connect option.  
There are now only seven control points 
remaining.  The left side of the resulting curve 
is very similar to the two input curves, but the 
right side has been heavily rounded.  There are 
now only seven of the original ten control 
points.  This curve is simpler than the curve in 
Figure 2, but it does not resemble the input 
curves as closely. 
 
 
 
 
 

 
 
In general, the Blend option of the Attach Curves Tool produces a higher degree of 
smoothness, while deviating more from the original curves.  The Align Curves Tool, Edit 
Curves -> Align Curves � ,  takes this a step farther.  This tool gives us a variety of 
options.  First of all, we have an option for attaching the two curves into one, or keeping 
them as connected but separate curves.  Second, we have a choice of aligning the curves 
so that they connect, or so that they connect with smooth tangents, or even so that they 
connect with smooth curvature.  Higher degrees of alignment usually result in more 
deformations to the original curves.  Finally, we are given a set of choice for how to 
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achieve the desired alignment: whether through modifications to the first curve selected 
or the second.   
 
 
 

For example, Figure 4 shows the result of 
aligning the two curve so that they are 
attached without a multiple knot at the 
join, to achieve positional continuity, by 
modifying the position of the first curve.  
You can see from the control points that 
there is now only one starting control 
point, and that the control points for the 
second curve have not been altered.  The 
first curve has been moved down and 
stretched to join up smoothly with the 
second. 
 

 
 
 

 
Figure 5 shows the result of a similar 
alignment to achieve smooth tangents 
at the join.  Again we modify the 
position and the tangents of the first 
curve to achieve this continuity.  The 
second curve is again unmodified, but 
more distortions are needed for the 
first curve to achieve the higher 
degree of continuity. 
 
  
 

 
 
 
 
 
 
3B.  Aligning curves to surfaces .   
Another type of curve alignment involves aligning curves to surfaces.  This is important 
for modeling with NURBS.  In Section 4 we will see a variety of techniques for creating 
surfaces from curves.  If you want to create a surface that smoothly joins with an existing 
surface, you may want to start with curves that are tangent to this surface.  This is easy to 
achieve.  Figure 20 shows an example of an extruded surface, with a curve dangling 
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beneath it.  We want to use this curve to create a 
second extruded surface that smoothly joins the 
first.  We select the surface, then the dangling 
curve, and choose Edit Curves -> Project 
Tangent � .  The options allow us to align the 
curve with either the u-direction or the v-direction 
of the surface.  In this case the u-direction moves 
along the flat side of the surface while the v-
direction curves around it, like the blue curve 
shown.  We choose to align with the v-direction.�
�
�
�
�
�

 
 
Figure 21 shows the result of this alignment.  Our 
curve is now tangent to the surface.  We use this 
curve to extrude a surface (see Section 4.4 for more 
on extruded surfaces) in the same direction as the 
original surface. 
 
 
 
 
 
 
 
 

 
 
 

 
 
Figure 22 shows the result.  Note the smooth 
alignment of the two surfaces. 
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3C.  Examples 
Example 1: Using control points as a guide for drawing. 
It is very difficult to make a smooth freehand drawing, especially of a regular figure.  
Often we can use the control points of an existing curve as a guide. Maya has a 
convenient mode called Snap To Points that allows us to move any object to a point 
occupied by current geometry.    The Snap To Points button is in the status line with 

several other Snap buttons.  Its icon looks like this: .  The following example is run 
with this button active.   
 

First of all, we create three NURB 
circles, with radii 2, 3, and 6.  Each 
should have 24 sections.  Figure 6 shows 
the circles and their control points. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

  
Starting at the bottom, we select 
every other control point of the 
largest circle.  The first point we 
move inward until it snaps to the 
same control point of the smallest 
circle.  The next control point that we 
select we again move inward, this 
time till it meets the corresponding 
control point of the middle circle.  
The next point that we select we 
move inward to the corresponding 
point of the smallest circle, and so 
forth.  Figure 7 shows this process 
when it is half completed. 
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Figure 8 shows the complete curve, after the two inner 
circles have been deleted.  To highlight the shape, we 
made a Planar surface from the interior of the curve and 
put a red texture over it. 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 9 shows the same curve drawn with 
linear splines rather than cubic splines.  This 
time to emphasize the flower effect we left in 
the smallest circle and used a different 
texture for its planar surface. 
 
 
 
 
 
 
 
 
 
 

 
 
 
Example 2: Tracing around a background. 
Another trick for the drawing-impaired is to import an image as a background and use it 
as a guide for drawing.  This is easy to do.  In the View menu over the modeling window 
there is a link for the Camera Attributes Editor .  If you follow this link you will find 
tabs for a variety of categories of attributes for the current camera, including one labeled 
Environment.  This has a button to create an Image Plane.  Clicking this button gives a 
new category of attributes for the image plane.  One of these is Image Name.  You can 
either enter the name of the file with an image for the background, or else click the  
Browser button next to the text field.  Maya accepts a variety of file formats, including 
PNG and JPEG, as well as Maya IFF files.  A pair of radio buttons allows you to choose 
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whether the image plane is fixed (and so in use with every camera), or else attached to the 
current camera. 
 

In this example we import a 
schematic drawing of a man and trace 
a curve around it. The original 
drawing is taken from a restroom 
sign; we might want to take this and 
similar figures and animate them.  
 
First we select a Front Orthographic 
Panel.  As described above, to install 
this drawing as a background image 
plane we select View->Camera 
Attribute Editor , then in the attribute 
editor choose Environment->Image 
Plane Create.  In the Image Plane 
Attributes section go to the Image File 
selector and supply the name of the 
file with this image.  If you ever want 
to uninstall this image, under Image 
Plane Attributes there is a Display 
Mode selector.  Choosing None as the 
selection makes the image plane 
invisible.   
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Once the image plane is set up, it is an easy matter to 
put control points around the perimeter of the figure 
using the CV curve tool.  Figure 11 shows the initial 
placement of control points.  You can see that they 
aren’t very smoothly placed, but it is an easy matter to 
move them around.  You can see that the two sides of 
the neck are not symmetrical.  This is due to starting 
the curve at the viewer’s left side of the next and 
working around counterclockwise.  As a result, one 
side of the neck has a multiple knot at the bottom of  
the next, which is not a good place for it.  We can 
change this with the Move Seam tool (Edit Curves -> 
Move Seam), moving it to a less conspicuous place, 
such as along one of the long straight edges for the 
arms or legs. 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
Figure 12 shows the final curve. 
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Example 3: Boundary curves for surfaces of revolution. 
 
 
 

 
 
In this example we want to 
create the vase shown in Figure 
13.  As you can see from the 
picture, the interior and exterior 
of the vase are different colors, 
which means they are different 
surfaces.  We will create the 
vase by rotating around the 
vertical axis two closely 
aligned curves – one for the 
exterior surface and one for the 
interior.  The curves must be 
connected but separate to create 
two connected but distinct 
surfaces. 
 
 
 
 

 
 
Figure 14 shows the start: a curve to make the body of the 
vase, created with the CV Curve Tool (Create -> CV 
Curve Tool).  Because both the upper lip and the lower  
base require cusps, it seams easiest to model those 
separately and attach them to the body curve.  This curve 
captures the basic shape of the vase.  It is easy to modify 
this shape by moving the control points. 
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Figure 15 shows inital drawings of the lip and base curves.  
Note that we haven’t attempted to connect the to the body 
curve – the Attach Curves tool (Edit Curves -> Attach 
Curves) will do that after we move them into approximate 
position. 
 
 
 
 
 
 
 

 
 
 
 
 

 
Figure 16 shows the complete exterior curve for the 
vase.   
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 17 shows the first step for making the interior 
boundary curve.  We placed the first control point very 
close to the lip of the exterior curve, so that when we align 
the two curves this is the point where they will be 
connected.  The exact shape of the interior curve is not 
very important, but it is crucial that this curve never 
touches the exterior curve, for if that happened the interior 
surface might cut through the exterior after the curves are 
rotated. 
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Figure 18 shows the result of using the Align Curves tool 
(Edit Curves -> Align Curves) to connect the interior 
and exterior curves.  You can see that they are connected 
at the upper lip.  We did not choose the Attach Curves 
option of the Align Curves tool, because we did not want 
to blend these into one curve – the interior and exterior 
surfaces need to remain separate.  
 
 
 
 
 
 
 

 
 
Figure 19 shows an orthographic 
view of the result of rotating both of 
our curves about the vertical axis.  
For a rendered perspective view see 
Figure 13. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
  
 


