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Curve and Surface Fitting with Splines: Unlocking Smooth and Accurate Data
Representations

curve and surface fitting with splines is a fascinating and powerful
technique used in various fields, from computer graphics and data
visualization to engineering and scientific modeling. If you’ve ever wondered
how designers create smooth, flowing shapes or how engineers approximate
complex surfaces from scattered data points, splines are often the secret
ingredient. This article will take you through the essentials of curve and
surface fitting with splines, explain why they are so popular, and provide
insights into their practical applications.

Understanding the Basics of Splines

Before diving into the fitting process itself, it’s important to grasp what
splines are and why they’'re so useful. A spline is essentially a piecewise
polynomial function that maintains a high degree of smoothness at the places
where the polynomial pieces connect, called knots. Unlike simple polynomial
fitting, which can oscillate wildly or fail to capture local nuances, splines
offer a stable and flexible way to approximate complex shapes and datasets.

Splines are particularly favored because they combine local control with
smoothness. This means adjusting one part of the spline curve or surface
doesn't dramatically alter distant sections, allowing for precise modeling.

Types of Splines Commonly Used in Fitting

There are several kinds of splines, each with unique characteristics that
make them suitable for different scenarios:

e B-splines: Basis splines that provide a compact and efficient way of
representing curves and surfaces. They are widely used for their
computational stability.

e Bezier splines: Defined by control points, Bezier curves are intuitive
and popular in graphic design but less flexible for complex data
fitting.

e Cubic splines: Piecewise cubic polynomials that are smooth and
continuous up to the second derivative, making them suitable for smooth
interpolation of data.



¢ NURBS (Non-Uniform Rational B-Splines): An extension of B-splines that
incorporate weights, allowing exact representation of conic sections
such as circles and ellipses.

The Role of Curve Fitting with Splines

Curve fitting with splines involves finding a spline function that best
represents a given set of data points. This is especially important when the
underlying relationship between variables is nonlinear or unknown. Instead of
forcing a global polynomial fit, splines adapt locally to the shape of the
data, producing smooth curves that honor the data’s trend without
overfitting.

Why Choose Splines Over Other Methods?

Splines offer several advantages compared to traditional polynomial
regression or linear interpolation:

e Locality: Because splines are piecewise, changes to data in one region
affect only that segment, leading to better adaptability.

e Smoothness: Splines ensure continuity in the function and its
derivatives, resulting in visually and mathematically smooth curves.

e Flexibility: Adjusting the number and placement of knots lets you
control the trade-off between fit accuracy and smoothness.

e Numerical stability: Splines avoid the Runge phenomenon, which causes
oscillations in high-degree polynomial fits.

These benefits make spline fitting ideal for applications like signal
processing, biomechanical modeling, and financial forecasting, where data may
be noisy or unevenly spaced.

Surface Fitting with Splines: Extending to Two
Dimensions

While curve fitting deals with one-dimensional data, surface fitting with
splines tackles the challenge of approximating functions of two variables.
This is crucial in fields such as computer-aided design (CAD), geographic



information systems (GIS), and medical imaging, where surfaces need to be
reconstructed or approximated from scattered 3D points.

How Surface Splines Work

Surface splines generalize the concept of piecewise polynomials to two
parameters, usually denoted as (u, v). A common approach is to use tensor-
product B-splines, which combine spline bases in each parametric direction to
create smooth surfaces. The surface is then defined by a grid of control
points, and adjusting these points changes the shape of the surface.

This approach allows for creating highly smooth, flexible surfaces that can
approximate complex shapes with relatively low computational cost. Moreover,

the local control property remains intact, making it easier to fine-tune
specific surface areas without global distortion.

Applications of Surface Fitting with Splines

e 3D modeling and animation: Artists and engineers use spline surfaces to
design organic shapes like car bodies or character models.

e Topographic mapping: Splines help generate smooth terrain models from
irregular elevation data.

* Medical imaging: Reconstruction of anatomical surfaces from scan data
benefits from the accuracy and smoothness of spline surface fitting.

e Industrial design: Accurate surface representation is critical in
manufacturing parts with precise curvature.

Implementing Curve and Surface Fitting with
Splines

Getting started with spline fitting might seem complicated, but modern
software libraries and tools have made the process accessible.

Key Steps in Curve Fitting

1. Data Collection: Gather the set of points you want to fit.



2. Choosing Knot Placement: Decide where to place the knots; uniform
spacing is simplest, but adaptive knot placement can improve fitting.

3. Formulating the Spline: Select the type of spline (e.g., cubic B-spline)
and set up the basis functions.

4. Solving for Coefficients: Use least squares or interpolation methods to
find the spline coefficients that minimize fitting error.

5. Evaluation and Refinement: Check the fit quality and adjust knots or
spline order if necessary.

Tools and Libraries for Spline Fitting

Many programming environments provide spline fitting capabilities, including:

Python: Libraries like SciPy (scipy.interpolate), scikit-learn, and
PySpline make spline fitting straightforward.

MATLAB: Offers built-in functions such as spline(), csaps(), and spap2()
for flexible spline fitting.

R: Packages like splines and mgcv support spline fitting for statistical
modeling.

e C++: Libraries such as Eigen and spline-specific packages allow for
efficient computation in performance-critical applications.

Tips for Effective Curve and Surface Fitting
with Splines

Working with splines effectively involves some practical considerations:
e Balance between smoothness and accuracy: Too many knots can lead to
overfitting, while too few may oversmooth important features.

* Preprocess data: Remove noise or outliers before fitting since splines
tend to interpolate or closely follow all points.

e Use regularization: Penalized splines (P-splines) introduce smoothness
constraints to prevent overfitting.



e Visualize intermediate results: Iteratively plot the spline fit during
development to detect artifacts or poor fits early.

e Understand the domain: Knowledge of the data’s nature can guide knot
placement and spline order choices.

Challenges in Curve and Surface Fitting with
Splines

While splines are powerful, they are not without limitations. High-
dimensional surface fitting can become computationally intensive, and
choosing the right number and placement of knots is often more art than
science. Moreover, fitting very noisy or sparse datasets might require
additional smoothing techniques or hybrid approaches.

Nevertheless, ongoing research continues to enhance spline methods,
integrating adaptive knot selection algorithms, multiresolution splines, and
machine learning techniques to push the boundaries of what spline fitting can
achieve.

Exploring curve and surface fitting with splines opens a door to creating
smooth, accurate, and computationally efficient models across countless
domains. Whether you’'re a data scientist, engineer, or artist, mastering
splines adds a valuable tool to your modeling toolkit.

Frequently Asked Questions

What are splines in curve and surface fitting?

Splines are piecewise polynomial functions used in curve and surface fitting
to create smooth and flexible approximations of data points or shapes.

Why are splines preferred over high-degree
polynomials for fitting curves?

Splines are preferred because they avoid Runge's phenomenon, provide local
control over the shape, and ensure smoothness without requiring a high
polynomial degree.

What is the difference between B-splines and cubic



splines?

Cubic splines are piecewise cubic polynomials with continuous first and
second derivatives, while B-splines are a generalization that include basis
functions allowing for greater flexibility and local control.

How do knots affect spline curve fitting?

Knots determine the points where the polynomial pieces join; their placement
and number influence the spline's flexibility and smoothness.

What is the role of smoothing splines in data
fitting?
Smoothing splines balance fidelity to data and smoothness by minimizing a

penalized least squares criterion, reducing overfitting and noise
sensitivity.

How are splines used in surface fitting?

Splines can be extended to two dimensions, such as tensor-product B-splines
or NURBS, to fit smooth surfaces to scattered or gridded data points.

What is a NURBS surface and why is it important?

NURBS (Non-Uniform Rational B-Splines) surfaces are generalized spline
surfaces that allow precise representation of complex shapes, including conic
sections, widely used in CAD and graphics.

How do you choose the number and location of knots
in spline fitting?
Choosing knots involves a trade-off: more knots increase flexibility but risk

overfitting; they can be placed uniformly, at data points, or optimized based
on error criteria.

What algorithms are commonly used for spline curve
fitting?
Common algorithms include least squares fitting with basis splines, de Boor's

algorithm for evaluation, and iterative knot placement or smoothing parameter
optimization.

Can splines handle noisy data effectively?

Yes, smoothing splines or penalized spline methods help handle noisy data by
controlling the trade-off between fitting accuracy and smoothness, reducing
the impact of noise.



Additional Resources
Curve and Surface Fitting with Splines: An In-Depth Exploration

curve and surface fitting with splines represents a cornerstone technique in
numerical analysis, computer graphics, and data modeling. This sophisticated
method allows for the precise approximation of complex shapes and
multidimensional data by leveraging piecewise polynomial functions known as
splines. As computational demands increase in fields such as engineering
design, computer-aided geometric design (CAGD), and scientific visualization,
understanding the nuances of spline-based fitting becomes essential for
professionals and researchers alike.

The Fundamentals of Curve and Surface Fitting
with Splines

At its core, curve and surface fitting with splines involves constructing
smooth, flexible functions that can interpolate or approximate given data
points or geometric constraints. Unlike simple polynomial fits, splines
provide enhanced stability and flexibility by dividing the domain into
subintervals and fitting low-degree polynomials within each segment. These
polynomial pieces are joined at points called knots, ensuring continuity and
smoothness up to a specified derivative order.

Splines excel in overcoming the limitations of high-degree polynomial
fitting, particularly Runge's phenomenon, which causes oscillations at the
edges of intervals. By using lower-degree polynomials pieced together,
splines maintain a controlled and smooth fit over complex datasets or
geometric domains.

Key Types of Splines Used in Fitting

Several spline varieties have been developed to meet diverse fitting
requirements:

e B-splines: Basis splines that offer a powerful framework for curve and
surface representation. B-splines are defined by control points and knot
vectors, ensuring local control and numerical stability.

e Cubic Splines: Among the most common, cubic splines guarantee continuity
of the function and its first and second derivatives, often used for
smooth curve interpolation.

e Bezier Splines: Defined by a set of control points, Bezier splines are
widely used in graphic design due to their intuitive control, though



they lack the local control features of B-splines.

* NURBS (Non-Uniform Rational B-Splines): Extending B-splines with
weights, NURBS allow for precise representation of conic sections and
freeform shapes, making them a staple in CAD and 3D modeling.

Each spline type balances computational complexity, ease of implementation,
and the degree of control over the fitted shape, influencing their adoption
across various applications.

Applications and Advantages of Spline-Based
Fitting

The versatility of curve and surface fitting with splines manifests in
numerous scientific and industrial contexts. In engineering, splines underpin
the design of aerodynamic surfaces, structural components, and precision
instruments by enabling the creation of smooth, manufacturable shapes. Their
adaptability also makes them invaluable in computer graphics and animation,
where realistic modeling of natural forms and character contours relies on
smooth curves and surfaces.

One significant advantage of using splines is their inherent local control
property, especially prominent in B-spline and NURBS representations.
Altering one control point affects only a localized region of the curve or
surface, facilitating intuitive adjustments without global distortions. This
feature is particularly beneficial during iterative design processes or when
fitting noisy experimental data.

Moreover, spline fitting techniques excel in handling large datasets. Their
piecewise polynomial nature reduces the computational burden compared to
fitting a single high-degree polynomial, which can be both unstable and
inefficient. Splines can approximate complex geometries with fewer
parameters, enhancing both speed and accuracy.

Comparison with Alternative Fitting Methods

While polynomial regression and Fourier series are traditional approaches for
function approximation, splines offer superior flexibility and numerical
robustness. Polynomial regression often struggles with oscillatory behavior
for higher-degree fits, while Fourier methods are best suited for periodic
data and less effective for arbitrary shapes.

Neural networks and machine learning models are emerging as competitors for
curve and surface fitting, especially in high-dimensional or noisy
environments. However, splines maintain an edge in interpretability and



precise geometric control, making them preferable in domains where exact
shape manipulation is critical.

Technical Considerations in Implementing Spline
Fitting

Successful curve and surface fitting with splines requires careful attention
to knot placement, spline order, and smoothness constraints. The choice of
knot sequence can profoundly influence the fit quality. Uniform knots
simplify computation but may inadequately capture data variability, whereas
non-uniform knots allow adaptive refinement in regions with rapid changes.

Cubic splines, due to their balance between smoothness and computational
efficiency, often serve as the default choice. However, in applications
demanding higher continuity or complex shapes, using quintic splines or NURBS
becomes advantageous.

Surface fitting extends these principles into two or more dimensions. Tensor-
product splines, constructed from one-dimensional spline bases along each
parameter direction, are commonly used for rectangular domains. Alternatives
like triangular splines or subdivision surfaces handle irregular meshes and
complex topologies.

Challenges and Limitations

Despite their strengths, spline fitting methods face challenges, especially
in high-dimensional data fitting and real-time applications. The selection of
appropriate knots and the risk of overfitting remain persistent concerns,
necessitating regularization techniques or cross-validation strategies.

For surfaces, ensuring smoothness across patch boundaries can be complex,
particularly when dealing with arbitrary meshes or non-rectangular domains.
Additionally, spline-based methods can require substantial computational
resources when fitting extremely large datasets or when integrating with
dynamic simulations.

Advancements and Future Directions

Recent developments in spline theory and computational techniques continue to
expand the capabilities of curve and surface fitting with splines. Adaptive
spline fitting algorithms that automatically select knot positions based on
data complexity improve accuracy and efficiency. Integration of splines with
machine learning frameworks enables hybrid modeling approaches, leveraging
the interpretability of splines and the predictive power of data-driven



models.

Moreover, isogeometric analysis, a method that integrates spline-based
geometry representations directly into finite element analysis, exemplifies
the growing synergy between spline fitting and computational engineering.

In parallel, advances in GPU computing and parallel algorithms facilitate
real-time spline fitting and rendering, opening new possibilities in
interactive design and virtual reality.

The persistent evolution of spline fitting techniques underscores their
foundational role in modeling and approximation tasks across disciplines,
ensuring their continued relevance in addressing increasingly complex
computational challenges.
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curve and surface fitting with splines: Curve and Surface Fitting with Splines Paul
Dierckx, 1995 Describes the algorithms and mathematical fundamentals of a widely-used FORTRAN
package for curve and surface fitting with splines.

curve and surface fitting with splines: Curve and Surface Fitting Peter Lancaster, Kestutis
Salkauskas, 1986 The purpose of this book is to reveal the foundations and major features of several
basic methods for curve and surface fitting that are currently in use.

curve and surface fitting with splines: CURVE and SURFACE FITTING with MATLAB.
INTERPOLATION, SMOQOTHING and SPLINE FITTING A Ramirez, 2019-07-24 The Curve Fitting
Toolbox software supports these nonparametric fitting methods: -Interpolation Methods - Estimate
values that lie between known data points.-Smoothing Splines - Create a smooth curve through the
data. You adjust the level of smoothness by varying a parameter that changes the curve from a
least-squares straight-line approximation to a cubic spline interpolant.-Lowess Smoothing - Create a
smooth surface through the data using locally weighted linear regression to smooth
data.Interpolation is a process for estimating values that lie between known data points. There are
several interpolation methods: - Linear: Linear interpolation. This method fit a different linear
polynomial between each pair of data points for curves, or between sets of three points for surfaces.-
Nearest neighbor: Nearest neighbor interpolation. This method sets the value of an interpolated
point to the value of the nearest data point. Therefore, this method does not generate any new data
points.- Cubic spline: Cubic spline interpolation. This method fit a different cubic polynomial
between each pair of data points for curves, or between sets of three points for surfaces.After fitting
data with one or more models, you should evaluate the goodness of fit A visual examination of the
fitte curve displayed in Curve Fitting app should be your firs step. Beyond that, the toolbox provides
these methods to assess goodness of fi for both linear and nonlinear parametric fits-Goodness-of-Fit
Statistics -Residual Analysis -Confidence and Prediction Bounds The Curve Fitting Toolbox spline
functions are a collection of tools for creating, viewing, and analyzing spline approximations of data.
Splines are smooth piecewise polynomials that can be used to represent functions over large
intervals, where it would be impractical to use a single approximating polynomial. The spline
functionality includes a graphical user interface (GUI) that provides easy access to functions for
creating, visualizing, and manipulating splines. The toolbox also contains functions that enable you
to evaluate, plot, combine, differentiate and integrate splines. Because all toolbox functions are
implemented in the open MATLAB language, you can inspect the algorithms, modify the source
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code, and create your own custom functions. Key spline features: -GUIs that let you create, view, and
manipulate splines and manage and compare spline approximations-Functions for advanced spline
operations, including differentiation integration, break/knot manipulation, and optimal knot
placement-Support for piecewise polynomial form (ppform) and basis form (B-form) splines-Support
for tensor-product splines and rational splines (including NURBS)- Shape-preserving: Piecewise
cubic Hermite interpolation (PCHIP). This method preserves monotonicity and the shape of the data.
For curves only.- Biharmonic (v4): MATLAB 4 grid data method. For surfaces only.- Thin-plate spline:
Thin-plate spline interpolation. This method fit smooth surfaces that also extrapolate well. For
surfaces only.If your data is noisy, you might want to fit it using a smoothing spline. Alternatively,
you can use one of the smoothing methods. The smoothing spline s is constructed for the specified
smoothing parameter p and the specified weights wi.

curve and surface fitting with splines: Curve and Surface Fitting with Splines Paul Dierckx,
2023 This monograph describes the algorithms and mathematical fundamentals of a software
package for data fitting with tensor product splines. It provides a survey of the possibilities and
benefits of the package, and explains how to cope with problems when approximating this type of
function.

curve and surface fitting with splines: Curve and Surface Fitting with Splines Paul Diercky,
1995

curve and surface fitting with splines: CURVE and SURFACE FITTING with MATLAB.
FUNCTIONS and EXAMPLES A Ramirez, 2019-07-24 Curve Fitting Toolbox provides an app and
functions for fitting curves and surfaces to data. The toolbox lets you perform exploratory data
analysis, preprocess and post-process data, compare candidate models, and remove outliers. You can
conduct regression analysis using the library of linear and nonlinear models provided or specify your
own custom equations. The library provides optimized solver parameters and starting conditions to
improve the quality of your fits. The toolbox also supports nonparametric modeling techniques, such
as splines, interpolation, and smoothing.After creating a fit, you can apply a variety of
post-processing methods for plotting, interpolation, and extrapolation; estimating confidence
intervals; and calculating integrals and derivatives.This book delves into the curve and surface
fitting functions presented its complete syntax and completing them with examples.

curve and surface fitting with splines: Curve and Surface Fitting with MATLAB ]. Braselton,
2016-06-22 Curve Fitting Toolbox(tm) provides an app and functions for fitting curves and surfaces
to data. The toolbox lets you perform exploratory data analysis, preprocess and post-process data,
compare candidate models, and remove outliers. You can conduct regression analysis using the
library of linear and nonlinear models provided or specify your own custom equations. The library
provides optimized solver parameters and starting conditions to improve the quality of your fits. The
toolbox also supports nonparametric modeling techniques, such as splines, interpolation, and
smoothing.After creating a fit, you can apply a variety of post-processing methods for plotting,
interpolation, and extrapolation; estimating confidence intervals; and calculating integrals and
derivatives.Curve Fitting Toolbox(tm) software allows you to work in two different environments:An
interactive environment, with the Curve Fitting app and the Spline ToolA programmatic environment
that allows you to write object-oriented MATLAB(r) code using curve and surface fitting methods

curve and surface fitting with splines: Curves and Surfaces Pierre-Jean Laurent, Alain Le
Mehaute, Larry Schumaker, 1994-07-15 This volume documents the results and presentations,
related to aspects of geometric design, of the Second International Conference on Curves and
Surfaces, held in Chamonix in 1993. The papers represent directions for future research and
development in many areas of application. From the table of contents: - Object Oriented Spline
Software - An Int

curve and surface fitting with splines: Optimal Surface Fitting of Point Clouds Using
Local Refinement Gaél Kermarrec, Vibeke Skytt, Tor Dokken, 2022-12-14 This open access book
provides insights into the novel Locally Refined B-spline (LR B-spline) surface format, which is suited
for representing terrain and seabed data in a compact way. It provides an alternative to the well



know raster and triangulated surface representations. An LR B-spline surface has an overall smooth
behavior and allows the modeling of local details with only a limited growth in data volume. In
regions where many data points belong to the same smooth area, LR B-splines allow a very lean
representation of the shape by locally adapting the resolution of the spline space to the size and
local shape variations of the region. The iterative method can be modified to improve the accuracy in
particular domains of a point cloud. The use of statistical information criterion can help determining
the optimal threshold, the number of iterations to perform as well as some parameters of the
underlying mathematical functions (degree of the splines, parameter representation). The resulting
surfaces are well suited for analysis and computing secondary information such as contour curves
and minimum and maximum points. Also deformation analysis are potential applications of fitting
point clouds with LR B-splines.

curve and surface fitting with splines: Nature-Inspired Computation in Engineering
Xin-She Yang, 2016-03-19 This timely review book summarizes the state-of-the-art developments in
nature-inspired optimization algorithms and their applications in engineering. Algorithms and topics
include the overview and history of nature-inspired algorithms, discrete firefly algorithm, discrete
cuckoo search, plant propagation algorithm, parameter-free bat algorithm, gravitational search,
biogeography-based algorithm, differential evolution, particle swarm optimization and others.
Applications include vehicle routing, swarming robots, discrete and combinatorial optimization,
clustering of wireless sensor networks, cell formation, economic load dispatch, metamodeling,
surrogated-assisted cooperative co-evolution, data fitting and reverse engineering as well as other
case studies in engineering. This book will be an ideal reference for researchers, lecturers,
graduates and engineers who are interested in nature-inspired computation, artificial intelligence
and computational intelligence. It can also serve as a reference for relevant courses in computer
science, artificial intelligence and machine learning, natural computation, engineering optimization
and data mining.

curve and surface fitting with splines: Tutorials on Multiresolution in Geometric
Modelling Armin Iske, Ewald Quak, Michael S. Floater, 2013-03-09 Multiresolution methods in
geometric modelling are concerned with the generation, representation, and manipulation of
geometric objects at several levels of detail. Applications include fast visualization and rendering as
well as coding, compression and digital transmission of 3D geometric objects. This book is based on
thirteen tutorials presented during the European Summer School Principles of Multiresolution in
Geometric Modelling, held at the Munich University of Technology, Germany, during August 22-30,
2001. The book covers: subdivision; wavelets; scattered data modelling; and coding and data
structures. The tutorials are designed to be introductory in character, and include supporting
exercises. Other supplementary material and software can be downloaded from the Web Site
www.ma.tum.de/primus 2001/.

curve and surface fitting with splines: ,

curve and surface fitting with splines: Quadratic B-splines for Automatic Curve and
Surface Fitting Binh Pham, 1987

curve and surface fitting with splines: Mathematical Methods for Curves and Surfaces
Morten Deehlen, Michael S. Floater, Tom Lyche, Jean-Louis Merrien, Knut Morken, Larry L.
Schumaker, 2010-03-02 This volume constitutes the thoroughly refereed post-conference
proceedings of the 7th International Conference on Mathematical Methods for Curves and Surfaces,
MMCS 2008, held in Tegnsberg, Norway, in June/July 2008. The 28 revised full papers presented
were carefully reviewed and selected from 129 talks presented at the conference. The topics
addressed by the papers range from mathematical analysis of various methods to practical
implementation on modern graphics processing units.

curve and surface fitting with splines: Handbook of Splines Gheorghe Micula, Sanda Micula,
2012-12-06 The purpose of this book is to give a comprehensive introduction to the theory of spline
functions, together with some applications to various fields, emphasizing the significance of the
relationship between the general theory and its applications. At the same time, the goal of the book



is also to provide new ma terial on spline function theory, as well as a fresh look at old results, being
written for people interested in research, as well as for those who are interested in applications. The
theory of spline functions and their applications is a relatively recent field of applied mathematics. In
the last 50 years, spline function theory has undergone a won derful development with many new
directions appearing during this time. This book has its origins in the wish to adequately describe
this development from the notion of 'spline' introduced by 1. J. Schoenberg (1901-1990) in 1946, to
the newest recent theories of 'spline wavelets' or 'spline fractals'. Isolated facts about the functions
now called 'splines' can be found in the papers of L. Euler, A. Lebesgue, G. Birkhoff, ]J.

curve and surface fitting with splines: Fitting Curves and Sourfaces Using Matlab Perez C.,
2017-08-17 MATLAB Curve Fitting Toolbox lets you perform exploratory data analysis, preprocess
and post-process data, compare candidate models, and remove outliers. You can conduct regression
analysis using the library of linear and nonlinear models provided or specify your own custom
equations. The library provides optimized solver parameters and starting conditions to improve the
quality of your fits. The toolbox also supports nonparametric modeling techniques, such as splines,
interpolation, and smoothing. After creating a fit, you can apply a variety of post-processing methods
for plotting,interpolation, and extrapolation; estimating confidence intervals; and calculating
integrals and derivatives.Curve Fitting Toolbox software allows you to work in two different
environments:* An interactive environment, with the Curve Fitting app and the Spline Tool* A
programmatic environment that allows you to write object-oriented MATLAB code using curve and
surface fitting methodsThe more important features of this toolbox ar de next:* Curve Fitting app for
curve and surface fitting* Linear and nonlinear regression with custom equations* Library of
regression models with optimized starting points and solver parameters* Interpolation methods,
including B-splines, thin plate splines, and tensor-productsplines* Smoothing techniques, including
smoothing splines, localized regression, Savitzky-Golay filters, and moving averages* Preprocessing
routines, including outlier removal and sectioning, scaling, and weighting data* Post-processing
routines, including interpolation, extrapolation, confidence intervals, integrals and derivatives This
book develops the following topics:* Interpolation and Smoothing * Nonparametric Fitting *
Interpolation Methods * Smoothing Splines * Lowess Smoothing * Filtering and Smoothing Data* Fit
Postprocessing * Explore and Customize Plots * Remove Outliers * Select Validation Data * Evaluate
a Curve Fit * Evaluate a Surface Fit* Compare Fits Programmatically * Evaluating Goodness of Fit*
Residual Analysis * Confidence and Prediction Bounds* Differentiating and Integrating a Fit * Spline
Fitting * Curve Fitting Toolbox Splines and MATLAB Splines * Cubic Spline Interpolation * Fitting
Values at N-D Grid with Tensor-Product Splines * Postprocessing Splines* Types of Splines: ppform
and B-form * B-Splines and Smoothing Splines* Multivariate and Rational Splines * Multivariate
Tensor Product Splines* NURBS and Other Rational Splines * Least-Squares Approximation by
Natural Cubic Splines * Solving A Nonlinear ODE * Construction of the Chebyshev Spline *
Approximation by Tensor Product Splines

curve and surface fitting with splines: Applied Genetic Algorithm and Its Variants
Nilanjan Dey, 2023-07-01 This book provides fundamental concepts related to various types of
genetic algorithms and practical applications in various domains such as medical imaging,
manufacturing, and engineering design. The book discusses genetic algorithms which are used to
solve a variety of optimization problems. The genetic algorithms are demonstrated to offer reliable
search in complex spaces. The book presents high-quality research work by academics and
researchers which is useful for young researchers and students.

curve and surface fitting with splines: Curves and Surfaces in Computer Aided Geometric
Design Fujio Yamaguchi, 2012-12-06 This book contains various types of mathematical descriptions
of curves and surfaces, such as Ferguson, Coons, Spline, Bézier and B-spline curves and surfaces.
The materials are classified and arranged in a unified way so that beginners can easily understand
the whole spectrum of parametric curves and surfaces. This book will be useful to many researchers,
designers, teachers, and students who are working on curves and surfaces. The book can be used as
a textbook in computer aided design classes.
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