
Geometric Modeling With Splines: An
Introduction

Geometric modeling plays a vital role in computer graphics, animation, virtual
reality, and various other fields. One of the key techniques used in geometric
modeling is splines. Splines provide a flexible way to represent and manipulate
complex shapes, allowing for smoother curves and surfaces.
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What are Splines?

Splines are mathematical functions used to approximate or interpolate data
points. In the context of geometric modeling, splines are used to create smooth
curves and surfaces based on a set of control points. These control points define
the shape and characteristics of the spline.
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Splines are widely used in computer-aided design (CAD) software, animation
software, and 3D modeling applications. They allow designers and artists to
create complex shapes with ease and precision.

Types of Splines

There are various types of splines used in geometric modeling, including:

B-splines

NURBS (Non-Uniform Rational B-splines)

Bezier curves

Catmull-Rom splines
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Advantages of Splines

Splines offer several advantages in geometric modeling:

Smoothness: Splines provide smooth curves and surfaces, resulting in
visually pleasing shapes.

Flexibility: Splines can be easily modified and manipulated, allowing for
efficient editing of shapes.

Accuracy: Splines can accurately represent complex shapes and curves, as
they interpolate or approximate the data points.

Interactivity: Splines allow for interactive control of the shape, enabling real-
time adjustments and fine-tuning.

Applications of Splines

Splines find extensive use in various fields, including:

Computer graphics: Splines are essential for creating smooth and realistic
curves and surfaces in computer-generated images.

Industrial design: Splines are used in product design to model and visualize
the shapes of objects.

Architecture: Splines help architects create precise and visually appealing
structures.

Animation: Splines play a crucial role in animating characters and objects,
providing fluid motion.

Virtual reality: Splines contribute to the creation of immersive and realistic
virtual environments.



Splines are an indispensable tool in geometric modeling, enabling the creation of
complex shapes and curves. By utilizing splines, designers and artists can
achieve smoothness, flexibility, and accuracy in their work. Understanding the
different types of splines and their applications can greatly enhance the ability to
create visually stunning designs and animations.
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Written by researchers who have helped found and shape the field, this book is a
definitive to geometric modeling. The authors present all of the necessary
techniques for curve and surface representations in computer-aided modeling
with a focus on how the techniques are used in design.
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