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Fit curves and surfaces to data using regression, interpolation, and smoothing
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Key Features
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Surface generated using the Surface Fitting Tool. The tool supports a variety of fitting methods, including linear
regression, nonlinear regression, interpolation, and smoothing.

Working with Curve Fitting Toolbox
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Fitting multiple candidate models to a single data series using the Surface Fitting Tool. You can compare the fitted
surfaces visually or use goodness-of-fit metrics such as R2, adjusted R2, sum of the squared errors, and root mean
squared error.

Fitting Data with GUIs
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MATLAB function generated with the Surface Fitting Tool.

Working at the Command Line
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fittedmodel = fit([X,Y], Z, Õ poly11 Õ);
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fittedmodel = fit(X, Y, Õ fourier2 Õ);
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fittedmodel = fit([Time,Temperature], Energy, Õ cubicinterp Õ);
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fittedmodel = fit([Time,Temperature], Energy, Õ lowess Õ, Ô span Õ,

0.12);
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plot(fittedmodel)
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differentiate(fittedmodel, X, Y)
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fittedmodel(80, 40)
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Extending the capabilities of the toolbox with a custom visualization. The color of the heat map corresponds to the
deviation between the fitted surface and a reference model.

Regression
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Linear Regression
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Nonlinear regression using a second-order Fourier series. You can pass the argument Òfourier2Ó to the fit command
(top, left) or select a second-order Fourier series in the Fit Editor (top, right).

Surface generated using the Custom Equation option of the Surface Fitting Tool. You can specify a custom equation or
input a MATLAB function.
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Fit Options GUI in the Surface Fitting Tool. You can control the type of robust regression, the choice of optimization
solver, and the behavior of the optimization solver with respect to starting conditions and constraints.

Splines and Interpolation
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A cubic B-spline and the four polynomials from which it is made. Splines are smooth piecewise polynomials used to
represent functions over large intervals.
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Linear interpolation using the Surface Fitting Tool.

Smoothing
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Localized regression model. Smoothing techniques can be used to generate predictive models without specifying a
parametric relationship between the variables.
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Exploratory data analysis using a Savitzky-Golay filter. Smoothing data enables you to identify periodic components.

Previewing and Preprocessing Data
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Normalizing data with the Center and scale option to improve fit quality.
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Outlier exclusion using the Curve Fitting Tool (top). You can create exclusion rules (middle) to remove all data points
that match some specific criteria, and use the graphical exclusion option (bottom) to click on a data point and remove
it from the sample.
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Weighting data points using the Surface Fitting Tool.

Developing, Comparing, and Managing Models
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Descriptive Statistics
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The Surface Fitting Tool, which provides a sortable table of candidate models.

Visual Inspection of Data
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Surface generated with the Surface Fitting Tool. The color of the heat map corresponds to the deviation between the
fitted surface and a reference model.

Validation Techniques

���5�2�6�%�����)�4�4�)�.�'�����/�/�,�"�/�8���3�5�0�0�/�2�4�3���6�!�,�)�$�!�4�)�/�.���4�%�#�(�.�)�1�5�%�3���4�(�!�4���(�%�,�0���0�2�/�4�%�#�4���!�'�!�)�.�3�4���/�6�%�2�=�4�4�)�.�'����� �/�5���#�!�.���'�%�.�%�2�!�4�%���!

�0�2�%�$�)�#�4�)�6�%���-�/�$�%�,���5�3�)�.�'���!���4�2�!�)�.�)�.�'���$�!�4�!���3�%�4�����!�0�0�,�9���9�/�5�2���-�/�$�%�,���4�/���!���6�!�,�)�$�!�4�)�/�.���$�!�4�!���3�%�4�����!�.�$���4�(�%�.���%�6�!�,�5�!�4�%���'�/�/�$�.�%�3�3���/�&

�=�4��

Postprocessing Analysis
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Postprocessing analysis with the Curve Fitting Tool, which automatically creates a scatter plot of the raw data along
with the fitted curve. The first and second derivatives of the fitted curve are also displayed.
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�� ���6�!�,�5�!�4�)�/�.�
EnergyConsumption = fittedmodel(X, Y)

�� ���,�/�4�4�)�.�'�
EnergySurface = plot(fittedmodel)

�� ���.�4�%�'�2�!�4�)�/�.�
Volume_Under_Surface = quad2d(fittedmodel, Min_X, Max_X, Min_Y,

Max_Y)

�� ���)�&�&�%�2�%�.�4�)�!�4�)�/�.�
Gradient = differentiate(fittedmodel, X,Y)

�� ���/�-�0�5�4�)�.�'confidence intervals: Confidence_Intervals = confint(fittedmodel)
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Product Details, Demos, and System Requirements
www.mathworks.com/products/curvefitting

Trial Software
www.mathworks.com/trialrequest

Sales
www.mathworks.com/contactsales

Technical Support
www.mathworks.com/support

Using command-line postprocessing to calculate and plot a gradient.

Resources

Online User Community
www.mathworks.com/matlabcentral

Training Services
www.mathworks.com/training

Third-Party Products and Services
www.mathworks.com/connections

Worldwide Contacts
www.mathworks.com/contact
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http://www.mathworks.com/products/curvefitting/?s_cid=0909_webg_product_295122
http://www.mathworks.com/programs/trials/trial_request.html?s_cid=0909_webg_trial_295122
http://www.mathworks.com/company/aboutus/contact_us/contact_sales.html?s_cid=0909_webg_sales_295122
http://www.mathworks.com/support?s_cid=0909_webg_support_295122
http://www.mathworks.com/matlabcentral?s_cid=0909_webg_matlabcentral_295122
http://www.mathworks.com/services/training/?s_cid=0909_webg_training_295122
http://www.mathworks.com/products/connections/?s_cid=0909_webg_connections_295122
http://www.mathworks.com/company/aboutus/contact_us/index.html?s_cid=0909_webg_contact_295122
http://www.mathworks.com/trademarks
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