_' MathWorks:

Extracting dynamic models from experimental or
test data using System ldentification Toolbox

[T e engncMemsuedODgn i xcel | 7 B — x
hcmrlmm £ FoM DATA REVE VIEW TEAM Cato
L A "

MathWorks — Natick, MA

Carlos Osorio
'& PrincipalApplication Engineer

© 2015 The MathWorks, Inc.



&\ MathWorks

Key takeaways
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- Advanced control design techniques rely e
heavily on the availability of good plant models e '"--k-,;.,;::.,;j;,,:f::;"‘*"‘?-jj;w:; |

= System identification algorithms allow us to
create very accurate dynamic plant models
based on experimental or test data

= Interactive graphical interfaces provide quick
access to powerful capabilities in the controls
toolboxes without the need for scripting Iin
MATLAB
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Three application examples:

1. Generating dynamic plant models from experimental data

2. Extracting linear plant models from simulation test data

3. Using frequency response estimation to generate plant models
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Three application examples:

1. Generating dynamic plant models from experimental data
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System ldentification Integrated into PID Tuner App
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Three application examples:

2. Extracting linear plant models from simulation test data
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System ldentification Integrated into PID Tuner in Simulink
Control Design

Synchronous Buck Converter
Plant ID & PID Tuning

Tune PID Controllers for Simulink

models with discontinuities such as B I G
PWM and Stateflow logic J—@ s [m—
- Compute plant transfer function from

simulation input-output data when exact 30v
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Three application examples:

3. Using frequency response estimation to generate plant models
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Frequency Response Estimation from Simulation Models

DC-DC Buck Converter - Frequency Response Estimation
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Fixed-Point Modeling Event-Based Modeling Physical Modeling Applications
Rapid Prototyping and Verification, Simulation Graphics Control Systems
HIL Simulation Validation, and Test and Reporting

SIMULINK“ Signal Processing

Simulation and Model-Based Design

Parallel Computing

Image Processing

Test and
Measurement

MATLAB

The Language of Technical Computing

Math, Statistics, and Application Database Access and
Optimization Deployment Reporting

http://www.mathworks.com/solutions/control-systems/

Computational
Finance

Computational
Biology

and Communicatic

and Computer Vis

Control System Toolbox

Fuzzy Logic Toolbox

Model Predictive Control Toolbox
Robust Control Toolbox

Simulink Control Design
Simulink Design Optimization
System Identification Toolbox
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MATLAB Tech Talks

Taking you from learning to mastering

Controls
Series of short technical videos explaining fundamental concepts in controls

from a practical engineering perspective.

Understanding Bode PIots (4 part series)
- Using Bode Plots (5 part series)

V(i1 Tube Understanding Bode Plots Q Upload
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