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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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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Al Lowpast Design
Lowpass Design
Design a lowpass filter

Save variable as: Hip

View Filter Response
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Filter spedifications

Impulse response: |FIR -
Order mode: Minimum »| Order:

Filter Type: Single-rate -
Frequency specifications
Frequency units: | Normalized (0 to 1) =| Input Fs: |2

Fstop: .55

Magrauets ()

Fpass: A5
Magnitude spedifications
Magnitude units: |dB <]

Apass: 1 Astop: 60

Algorithm
Design method: |Equiripple -
Structure: Direct-form FIR ]

ormakzed Froguency (< raSanpis)

~ Design options
Density factor: 16
Phase constraint: [Linear B
Minimum order: | Any -
Stopband shape: |Flat =
Stopband decay: 0

4 Uniferm grid

L oK _| Cancel Help. Apply

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

Specialized Filters for DSP Applications
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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, 1/0O, 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
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W Function Block Parameters: FFT s
FFT

Compute the fast Fourier transform (FFT) across the first dimension of the input. When the 'Inherit FFT length from input dimensiens' check box is selected,
the first dimension of the input must have a power-of-2 length.

_ Main Data Types

Fixed-point operational parameters

Rounding mode: |Floor » | Overflow mode: |Wrap -

Floating-point inheritance takes precedence over the settings in the "Data Type' column below. When the block input is floating point, all block data types
match the input. When the block input is fixed point, all internal data types are signed fixed point.

Data Type Assistant Minimum Maximum
Sine table: fixdt(1,16) - [ >> J
Product output: foxdt(1,32,0) - | >> ]
Accumulator: fidt(1,32,0) - [ 3> ]
Output: fixdt(1,16,0) - << s] i}

Data Type Assistant for Qutput

Mode: |Fixed point ~| Signedness: |'_Slgned | word length: 16
Scaling:

Binary point + | Fraction length: 0
Data type override: |Inherit - [calculate Best-Precision Scaling

= Eixed-point details
Representable maximum: 32767
Qutput masimum: 4]
Qutput minimum: n

Representable minimum:  -32768

Precision: 1 Refresh Details|

"] Lock data type settings against changes by the fixed-point tools

Q ok || cancel |[ mHelp || apply |

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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