
DSP System Toolbox
Design and simulate signal processing systems

Key Features
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Acoustic noise cancellation algorithm using System objects in MATLAB (above left). Filter coefficients can be plotted to
display their values before adaptation (top right) and after adaptation (bottom right).
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DSP Algorithms for System Design and Prototyping
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Algorithm Libraries for DSP
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Partial list of System objects available in MATLAB (top) and category view of blocks available in Simulink (middle),
with expanded views of the Signal Processing Sources and Transforms block libraries (bottom).

Modeling Multirate Systems
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Sigma-delta A/D converter model in Simulink showing signals operating at multiple sample rates.

Variable-Size Signals
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Adaptive, Multirate, and Specialized Filter Design Methods
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Specialized filter designs in MATLAB showing LMS adaptive filter applied to a noisy music signal (top left), arbitrary
magnitude filter design (top right), direct-form FIR filter responses for fixed-point data types (bottom left), and octave
filter design (bottom right).

Adaptive Filters
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Multirate Filters
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Interactive design of a lowpass filter in the Filterbuilder tool (left) and visualization of magnitude response (right).

Specialized Filters for DSP Applications

�����������9�3�4�%�-�����/�/�,�"�/�8���,�%�4�3���9�/�5���$�%�3�)�'�.���!�.�$���)�-�0�,�%�-�%�.�4���3�0�%�#�)�!�,�)�:�%�$���$�)�'�)�4�!�,���=�,�4�%�2�3�����)�.�#�,�5�$�)�.�'��

�� �
�5�$�)�/���7�%�)�'�(�4�)�.�'���=�,�4�%�2�3�����/�#�4�!�6�%���=�,�4�%�2�3�����!�.�$���0�!�2�!�-�%�4�2�)�#���%�1�5�!�,�)�:�%�2���=�,�4�%�2�3���&�/�2���!�5�$�)�/�����3�0�%�%�#�(�����!�.�$���!�#�/�5�3�4�)�#

�!�0�0�,�)�#�!�4�)�/�.�3

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

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

Using Filters in Simulink System Models
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Streaming and Frame-Based Signal Processing
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Envelope detection algorithm illustrating stream processing in MATLAB with System objects. Simulation results are
shown for both the Hilbert transform and amplitude modulation methods of envelope detection.

Signal Generation, I/O, and Visualization

Generating and Importing Signals
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Visualizing Signals in Time and Frequency Domains
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Visualizing time-domain signals in the Time Scope tool. Simulation controls enable starting, pausing and stopping
simulations from within the Time Scope.
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Fixed-Point Implementation and Code Generation for DSP System Models

� �/�5���#�!�.���5�3�%�������������9�3�4�%�-�����/�/�,�"�/�8���7�)�4�(���)�8�%�$�����/�)�.�4�����/�/�,�"�/�8�/�2���)�-�5�,�)�.�+�����)�8�%�$�����/�)�.�4�4�/���-�/�$�%�,���=�8�%�$���0�/�)�.�4���3�)�'�.�!�,

�0�2�/�#�%�3�3�)�.�'���!�,�'�/�2�)�4�(�-�3���!�.�$���!�.�!�,�9�:�%���4�(�%���%�&�&�%�#�4�3���/�&���1�5�!�.�4�)�:�!�4�)�/�.���/�.���3�9�3�4�%�-���"�%�(�!�6�)�/�2���!�.�$���0�%�2�&�/�2�-�!�.�#�%��

���)�8�%�$���0�/�)�.�4���3�5�0�0�/�2�4���)�.���4�(�%���3�9�3�4�%�-���4�/�/�,�"�/�8���)�.�#�,�5�$�%�3��

�� ���/�2�$���3�)�:�%�3���&�2�/�-���	���4�/���	�
�����"�)�4�3

�� ���6�%�2�>�/�7���(�!�.�$�)�.�'���!�.�$���2�/�5�.�$�)�.�'���-�%�4�(�/�$�3

�� ���/�'�'�)�.�'���/�6�%�2�>�/�7�3�����-�!�8�)�-�!�����!�.�$���-�)�.�)�-�!���/�&���)�.�4�%�2�.�!�,���6�!�2�)�!�"�,�%�3

�� ���!�.�5�!�,���/�2���!�5�4�/�-�!�4�)�#���3�#�!�,�)�.�'

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

Fixed-Point Modeling and Simulation

� �/�5���#�!�.���#�/�.�=�'�5�2�%�����9�3�4�%�-���/�"�*�%�#�4�3�<�!�.�$���"�,�/�#�+�3���)�.���4�(�%���3�9�3�4�%�-���4�/�/�,�"�/�8���&�/�2���=�8�%�$�����/�)�.�4���-�/�$�%�3���/�&���/�0�%�2�!�4�)�/�.�����%�.�!�"�,�)�.�'

�9�/�5���4�/���0�%�2�&�/�2�-���$�%�3�)�'�.���4�2�!�$�%�/�&�&���!�.�!�,�9�3�%�3���"�9���2�5�.�.�)�.�'���3�)�-�5�,�!�4�)�/�.�3���7�)�4�(���$�)�&�&�%�2�%�.�4���7�/�2�$���,�%�.�'�4�(�3�����3�#�!�,�)�.�'�����/�6�%�2�>�/�7

�(�!�.�$�,�)�.�'�����!�.�$���2�/�5�.�$�)�.�'���-�%�4�(�/�$���#�(�/�)�#�%�3���"�%�&�/�2�%���9�/�5���#�/�-�-�)�4���4�/���(�!�2�$�7�!�2�%��

���)�8�%�$���0�/�)�.�4���-�/�$�%�3���!�2�%���3�5�0�0�/�2�4�%�$���&�/�2���3�%�6�%�2�!�,�����������!�,�'�/�2�)�4�(�-�3�����)�.�#�,�5�$�)�.�'��

�� ���������������������������������������������!�.�$���/�4�(�%�2���3�)�'�.�!�,���4�2�!�.�3�&�/�2�-�3

�� ���)�'�)�4�!�,�����)�,�4�%�2�������)�1�5�!�$�����)�,�4�%�2���������������)�,�4�%�2�����!�.�$���/�4�(�%�2���=�,�4�%�2���)�-�0�,�%�-�%�.�4�!�4�)�/�.�3

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

�� ���%�6�)�.�3�/�.�����5�2�"�)�.�������/�2�7�!�2�$�����5�"�3�4�)�4�5�4�)�/�.�������!�#�+�7�!�2�$�����5�"�3�4�)�4�5�4�)�/�.�����!�.�$���/�4�(�%�2���,�)�.�%�!�2���3�9�3�4�%�-���3�/�,�6�%�2�3

�� ���!�4�2�)�8�����5�,�4�)�0�,�9�������!�4�2�)�8�����2�/�$�5�#�4�������!�4�2�)�8�����5�-�������!�4�2�)�8���	�����/�2�-�����!�.�$���/�4�(�%�2���-�!�4�2�)�8���/�0�%�2�!�4�)�/�.�3

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

���. ���)�-�5�,�)�.�+���������������9�3�4�%�-�����/�/�,�"�/�8���!�5�4�/�-�!�4�%�3���4�(�%���#�/�.�=�'�5�2�!�4�)�/�.���/�&���"�,�/�#�+�3���&�/�2���=�8�%�$���0�/�)�.�4���/�0�%�2�!�4�)�/�.�������/�2���%�8�!�-�0�,�%��

�� �
�#�#�5�-�5�,�!�4�/�2���!�.�$���-�5�,�4�)�0�,�)�%�2���3�)�:�%�3���!�2�%���3�0�%�#�)�=�%�$���4�/���%�.�3�5�2�%���#�/�-�0�!�4�)�"�)�,�)�4�9���&�/�2���3�0�%�#�)�=�#���(�!�2�$�7�!�2�%���4�!�2�'�%�4�3��

�� ���)�.�!�2�9���0�/�)�.�4���/�&���!���=�,�4�%�2���3���#�/�%�&�=�#�)�%�.�4���)�3���!�5�4�/�-�!�4�)�#�!�,�,�9���,�/�#�!�4�%�$���"�!�3�%�$���/�.���5�3�%�2���$�%�=�.�%�$���7�/�2�$���,�%�.�'�4�(�����0�2�%�#�)�3�)�/�.�����!�.�$

�!�#�4�5�!�,���6�!�,�5�%�3��

�� ���2�/�$�5�#�4���/�5�4�0�5�4���2�%�4�!�)�.�3���!�,�,���"�)�4�3���)�.���4�(�%���0�2�/�$�5�#�4�3���"�%�4�7�%�%�.���=�,�4�%�2���#�/�%�&�=�#�)�%�.�4�3���!�.�$���)�.�0�5�4���6�!�,�5�%�3��

�� �
�#�#�5�-�5�,�!�4�/�2���)�3���#�/�.�=�'�5�2�%�$���4�/���!�6�/�)�$���/�6�%�2�>�/�7�3��

9

http://www.mathworks.com/products/fixed/
http://www.mathworks.com/products/simfixed/
http://www.mathworks.com/products/simulink/


Block dialog for FFT block in DSP System Toolbox. The dialog provides options for fixed-point data type specification
of accumulator, product, and output signals (requires Simulink Fixed-Point).

Fixed-Point Filter Design
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Generating C and HDL Code
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