
Techniques in 3D 

Modeling-Nurbs Modeling,Spline modeling,Polygon Modeling,Patch modeling,Sub-divs 

Modeling 

The various modeling tools in 3ds Max let you create 2D and 3D representations of objects. 

 
Basics of Creating and Modifying Objects 

This section provides an introduction to techniques for creating and modeling objects. 

The Create panel contains controls for creating new objects, the first step in building a scene. Despite the 

variety of object types, the creation process is consistent for most objects. Typically you create objects 

interactively with the mouse; alternative methods are available. For details, see Creating an Object. 

The Modify panel provides controls to complete the modeling process. You can rework any object, from its 

creation parameters to its internal geometry. Both object-space and world-space modifiers let you apply a 

wide range of effects to objects in your scene. The modifier stack allows editing of the modifier sequence. 

In 3ds Max, you model basic parametric objects into more complex ones by: 
 Changing parameters 

 Applying modifiers 

 Directly manipulating sub-object geometry 

Varying the Parameters 

Unlike physical objects, with a fixed shape and size, you can change the creation parameters of objects and 

shapes to dramatically alter topology. Here are some examples of changes you can make: 

 Turn a cone into a four-sided pyramid by reducing the number of sides and turning the Smooth 
option off. 

 Slice any circular object as if it were a pie. 

 Animate almost all creation parameters, and interactively change their settings during animation 
playback. 

 Render splines directly at any assigned width. 

 Break, detach, and divide wall segments. 

 Change the number of risers without affecting the overall rise of the stairs. 

Collapsing Primitives to Base Geometry 

You can collapse a geometric primitive or shape to one of a variety of base geometric types once you no 

longer need access to its creation parameters. For example, you can convert any standard primitive to 

an editable mesh, editable poly, editable patch, or NURBS object, and you can convert a spline shape to an 

editable mesh, editable spline, or NURBS object. The easiest way to collapse an object is to select it, right-

click it, and choose a "Convert to" option from the quad menu  Transform quadrant. This lets you use 

explicit editing methods with the object, such as transforming vertices. You can also use the Modify panel 

to collapse a primitive. 

Mapping Coordinates 

Most Geometry objects have an option for generating mapping coordinates. Objects need these mapping 

coordinates if you plan to apply a mapped material to them. Mapped materials include a wide range of 

rendered effects, from 2D bitmaps to reflections and refractions. 
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You model objects in your scene by creating standard objects, such as 3D geometry and 2D shapes, 

and then applying modifiers to those objects. 3ds Max includes a wide range of standard objects and 

modifiers. 

 
1. Modify panel 

2. Create panel 

3. Object categories 

Creating Objects 

You create objects by clicking an object category and type on the Create panel and then clicking or 

dragging in a viewport to define the object's creation parameters. 3ds Max organizes the Create panel 

into these basic categories: Geometry, Shapes, Lights, Cameras, Helpers, Space Warps, and 

Systems. Each category contains multiple subcategories from which you can choose. 

You can also create objects from the Create menu by choosing an object category and type and then 

clicking or dragging in a viewport to define the object's creation parameters. 3ds Max organizes the 

Create menu into these basic categories: Standard Primitives, Extended Primitives, AEC Objects, 

Compound, Particles, Patch Grids, NURBS, Shapes, Lights, Cameras, Helpers, Space Warps, and 

Systems. 

 
NURBS Concepts:- 
NURBS curves and surfaces did not exist in the traditional drafting world. They were created specifically for 
3D modeling using computers. Curves and surfaces represent contours or shapes within a 
3D modeling space. They are constructed mathematically. 

NURBS mathematics is complex, and this section is simply an introduction to some NURBS concepts that 

might help you understand what you are creating, and whyNURBS objects behave as they do. For a 

comprehensive description of the mathematics and algorithms involved in NURBS modeling, 

see The NURBS Book by Les Piegl and Wayne Tiller (New York: Springer, second edition 1997). 

Definition and Parameter Space 

The term NURBS stands for Non-Uniform Rational B-Splines. Specifically: 

 Non-Uniform means that the extent of a control vertex's influence can vary. This is useful 

when modeling irregular surfaces. 

 Rational means that the equation used to represent the curve or surface is expressed as a ratio of 

two polynomials, rather than a single summed polynomial. The rational equation provides a better 

model of some important curves and surfaces, especially conic sections, cones, spheres, and so on. 

 A B-spline (for basis spline) is a way to construct a curve that is interpolated between three or more 

points. 

Shape curves such as the Line tool and other Shape tools are Bezier curves, which are a special case of 

B-splines. 

The non-uniform property of NURBS brings up an important point. Because they are generated 

mathematically, NURBS objects have a parameter space in addition to the 3D geometric space in which 

they are displayed. Specifically, an array of values called knots specifies the extent of influence of each 

control vertex (CV) on the curve or surface. Knots are invisible in 3D space and you can't manipulate them 

directly, but occasionally their behavior affects the visible appearance of the NURBS object. This topic 

mentions those situations. Parameter space is one-dimensional for curves, which have only a single U 
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dimension topologically, even though they exist geometrically in 3D space. Surfaces have two dimensions 

in parameter space, called U and V. 

NURBS curves and surfaces have the important properties of not changing under the standard geometric 

affine transformations (Transforms), or under perspective projections. The CVs have local control of the 

object: moving a CV or changing its weight does not affect any part of the object beyond the neighboring 

CVs. (You can override this property by using the Soft Selection controls.) Also, the control lattice that 

connects CVs surrounds the surface. This is known as the convex hull property. 

Degree and Continuity 

All curves have a degree. The degree of a curve is the highest exponent in the equation used to represent 

it. A linear equation is degree 1; a quadratic equation is degree 2.NURBS curves typically are represented 

by cubic equations and have a degree of 3. Higher degrees are possible, but usually unnecessary. 

Curves also have continuity. A continuous curve is unbroken. There are different levels of continuity. A 

curve with an angle or cusp is C 0 continuous: that is, the curve is continuous but has no derivative at the 

cusp. A curve with no such cusp but whose curvature changes is C 1 continuous. Its derivative is also 

continuous, but its second derivative is not. A curve with uninterrupted, unchanging curvature is 

C 2 continuous. Both its first and second derivatives are also continuous. 

Levels of curve continuity: 

Left: C 0 , because of the angle at the top 

Middle: C 1 , at the top a semicircle joins a 

semicircle of smaller radius 

Right: C 2 , the difference is subtle but the right 

side is not semicircular and blends with the left 

A curve can have still higher levels of continuity, but for computer modeling these three are adequate. 

Usually the eye can't distinguish between a C 2 continuous curve and one with higher continuity. 

Continuity and degree are related. A degree 3 equation can generate a C 2 continuous curve. This is why 

higher-degree curves aren't generally needed in NURBS modeling. Higher-degree curves are also less stable 

numerically, so using them isn't recommended. 

Different segments of a NURBS curve can have different levels of continuity. In particular, by placing CVs at 

the same location or very close together, you reduce the continuity level. Two coincident CVs sharpen the 

curvature. Three coincident CVs create an angular cusp in the curve. This property of NURBS curves is 

known asmultiplicity. In effect, the additional one or two CVs combine their influence in that vicinity of the 

curve. 

 

Effects of multiplicity: there are three CVs 

at the apex on the left, two CVs at the apex 

on the right. 

By moving one CV away from the other, you 

increase the curve's continuity level again. 

Multiplicity also applies when you fuse CVs. Fused CVs create a sharper curvature or a cusp in the curve. 

Again, the effect goes away if you unfuse the CVs and move one away from the other. 

Degree, continuity, and multiplicity apply to NURBS surfaces as well as to curves. 

Refining Curves and Surfaces 

Refining a NURBS curve means adding more CVs. Refining gives you finer control over the shape of the 

curve. When you refine a NURBS curve, 3ds Max preserves the original curvature. In other words, the 

shape of the curve doesn't change, but the neighboring CVs move away from the CV you add. This is 

because of multiplicity: if the neighboring CVs didn't move, the increased presence of CVs would sharpen 
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the curve. To avoid this effect, first refine the curve, and then change it by transforming the newly added 

CVs, or adjusting their weights. 

 

Refining a NURBS curve. 

NURBS surfaces have essentially the 

same properties as NURBS curves, 

extended from a one-dimensional 

parameter space to two dimensions. 

Reparameterizing CV Curves and Surfaces 

When you refine a NURBS curve or surface, it is a good idea to reparameterize it. Reparameterizing adjusts 

the parameter space so the curve or surface will behave well when you edit it in viewports. There are two 

ways to reparameterize: 

 Chord-length 

Chord-length reparameterization spaces knots in parameter space based on the square root of the 

length of each curve segment. 

 Uniform 

Uniform reparameterization spaces knots uniformly. A uniform knot vector has the advantage that the 

curve or surface changes only locally when you edit it. 

CV curve and surface sub-objects give you the option of reparameterizing automatically whenever you edit 

the curve or surface. 

Point Curve and Surface Concepts 

You can work with point curves and point surfaces as well as with CV curves and surfaces. The points that 

control these objects are constrained to lie on the curve or surface. There is no control lattice, and no 

weight control. This is a simpler interface that you might find easier to work with. Also, point-based objects 

give you the ability to construct curves based on dependent (constrained) points, and then use these to 

construct dependent surfaces. 

You can think of point curves and surfaces as an interface to CV curves and surfaces, which are the fully 

defined NURBS objects. The underlying representation of the curve or surface is still constructed using CVs. 

You can also think of a point curve or surface as dependent on its points. You can use the Convert Curve 

button to convert a point curve or surface to the CV form, or vice versa. 
 
NURBS Modeling 

One way of modeling in 3ds Max is with NURBS surfaces and curves. NURBS, which stands for Non-Uniform 

Rational B-Splines, is an industry standard for designing andmodeling surfaces. It is particularly suitable 

for modeling surfaces with complex 

curves. 

The tools for modeling with NURBS do not 

require an understanding of the 

mathematics that produces these 

objects. NURBS is popular because the 

objects are easy to manipulate 

interactively, and because the algorithms 

that create them are both efficient and 

numerically stable. 

 

Fountain created as a NURBS model 
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You can also model surfaces using polygonal meshes or patches. Compared to NURBS surfaces, meshes 

and patches have these shortcomings: 

 Using polygons can make it more difficult to create complex curved surfaces. 

 Because meshes are faceted, facets appear at the edge of rendered objects. A large number of 

small faces is necessary to render a smoothly curved edge. 

NURBS surfaces, on the other hand, are analytically generated. They are more efficient to calculate, and 

you can render a NURBS surface that appears to be seamless. (A rendered NURBS surface is actually 

approximated by polygons, but the NURBS approximation can be very fine grained.) 
 
 
 
 
 
 
 

www.a2zpapers.com
We provide GNDU question papers, PTU question papers, PU question papers, LPU question papers, GNA university question papers, PSEB question papers, HPSEB question papers, ICSE question papers and CBSE question papers.

a2zpapers.com

a2zpapers.com

a
2
z
p
a
p
e
r
s
.
c
o
m

a
2
z
p
a
p
e
r
s
.
c
o
m

a2zpapers.com

a2zpapers.com
www.a2zpapers.com
www.a2zpapers.com
www.a2zpapers.com
www.a2zpapers.com
www.a2zpapers.com

