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Solve multiple maxima, multiple minima, and nonsmooth optimization problems
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Key Features

�� Interactive tools for defining and solving optimization problems and monitoring solution progress

�� Global search and multistart solvers for finding single or multiple global optima

�� Genetic algorithm solver that supports linear, nonlinear, and bound constraints

�� Multiobjective genetic algorithm with Pareto-front identification, including linear and bound constraints

�� Pattern search solver that supports linear, nonlinear, and bound constraints

�� Simulated annealing tools that implement a random search method, with options for defining annealing process,

temperature schedule, and acceptance criteria

�� Parallel computing support in multistart, genetic algorithm, and pattern search solvers

�� Custom data type support in genetic algorithm, multiobjective genetic algorithm, and simulated annealing solvers
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Plot of different types of problems Global Optimization Toolbox can solve: nonsmooth (top), single global minimum

nested inside multiple local minima (left), multiple local minima with no global minimum (right).

�




Plot of a nonsmooth objective function (bottom) that is not easily solved using traditional gradient-based optimization

techniques. The Optimization Tool (middle) shows the solution found using pattern search in Global Optimization

Toolbox. Iterative results for function value and mesh size are shown in the top figure.
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Visualization of RastriginÕs function (right) that contains many local minima and one global minimum (0,0). The genetic

algorithm helps you determine the best solution for functions with several local minima, while the Optimization Tool

(left) provides access to all key components for defining your problem, including the algorithm options.
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Run-time visualizations (right) generated while the function is being optimized using genetic algorithm plot functions

selected in the Optimization Tool (left).
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MATLAB file of an optimization created using the automatic code generation feature in the Optimization Tool. You can

export an optimization from the GUI as commented code that can be called from the command line and used to

automate routines and preserve your work.
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Output that shows solutions reached when using only the genetic algorithm (right, bar chart) and when using the

genetic algorithm with a gradient-based solver from Optimization Toolbox (final point in Optimization Tool, left).

Combining algorithms can produce more accurate results while reducing the number of function evaluations required

by the genetic algorithm alone.
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Multiobjective genetic algorithm defined in the Optimization Tool (top), used to identify the Pareto front containing

disconnected regions (middle) for the Kursawe function (bottom).
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Using the Optimization Tool (top) to find the peak, or global optima, of the White Mountains (middle and bottom)

using pattern search.
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Using simulated annealing to solve a challenging problem that contains flat regions between basins.
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Technical Support
www.mathworks.com/support

Demonstration of Using the Genetic Algorithm with Parallel Computing Toolbox
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