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http://www.mathworks.com/products/signal/
http://www.mathworks.com/products/optimization/
http://www.mathworks.com/products/symbolic/
http://www.mathworks.com/products/pde/
http://www.mathworks.com/products/signal/
http://www.mathworks.com/products/signal/
http://www.mathworks.com/products/communications/
http://www.mathworks.com/products/filterdesign/
http://www.mathworks.com/products/filterhdl/
http://www.mathworks.com/products/simulink/
http://www.mathworks.com/products/simaccelerator/
http://www.mathworks.com/products/SL_reportgenerator/
http://www.mathworks.com/products/signal/
http://www.mathworks.com/products/simcontrol/
http://www.mathworks.com/products/simresponse/
http://www.mathworks.com/products/simparameter/

"~ Nonlinear Identification

—

~ Nonlinear Control Toolbox Identification Toolbox
~ Fuzzy Toolbox Frequency-Domain ID Toolbox

Simulink Simulink
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http://www.mathworks.com/products/simulink/
http://www.mathworks.com/products/simulink/
http://www.mathworks.com/products/simulink/
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IATLAB and Control

First Principles Data System ldentification Toolbox
\ Fragquency-Domain 1D Toolox

Block Diagrarn LTI Model (LTI = Linzar Time Invariant)

Design Kodel
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ATLAB and Control

Control System Toolbox

Advanced Control Toolboxes
(Robust, Mu, MPC, QFT, LM])

Analysis
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LQG regulatlon
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I'System Toolbox
LTT Objects

models

Q .-gain mModad
Space models (SS)
cy response data model (FRD)

' between models

odel pperties (dynamics)
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Transfer Function
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System Toolbox

ne invariant (LTI) single-
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| System Toolbox

Transfer Functi
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(num,den)

>> [num,den] =

tfdata(sys,'v')
- num =
0 4 3
den =
1 6 5
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sontrol System Toolbox

Z.ero-pole-gain

H(S)=K

where

p19p2
050, O
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VA
-~ -0.7500

MATLAB Control Toolbox

>>[ze,po,k]| = zpkdata(sys1,'v')
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sontrol System Toolbox
State-Space Mod '

X=AX+Bu
y =Cx+Du

where

X
u andy
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sont rol ‘System Toolbox

State Space

rss, drss table state-space models.
SS2SS e transformation.
canon ate-space canonical forms.

ctrb \' ontrollablllty me
10k - Observability matrix.
s/ =11 = Controllability and observability gramians.

:erz1 [ - Dilagonal balancing of state-space realizations.
o1z - Gramian-based input/output balancing.

1r0olizs = Model state reduction.

- Minimal realization and pole/zero cancellation.
of - Structurally minimal realization.
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i = fronp—
e '
' 7 |

pzmap >-zero map of LTI models.
pole, eig m poles

Zero 1SMission) zeros.

degaing DI@F-cii; IT models.

-1 - System bandwidth.

1510040~ - - Input/Output Pole-zero map.
sizii0100- Natural frequency and damping of

5 - ode= Sort continuous poles by real part.
- Sort discrete poles by magnitude.
- Covariance of response to white noise.

D
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stej

Llsim

omial multiplicat

ial division ( )
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=5t - Generate iput signal for
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neral response of a system to any
an be computed using the

5/13/2019 MATLAB Control Toolbox

25



sontrol System Toolbox
1

Problem e LTI system

>\ Sie S +4:~:..2 ,

- following responses for:
pulse response using the impulse command.
D response using the step command.

| sponse to the input calculated using
both the 1sim commands
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Impuls=e Response

Time [(=ec)
Step Response

Time [(==c])
Linear Simulation Results

Time [(==c])
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0 plot in the s-plane of all

- tlo f the poles of a closed-loop
m, as one param r, usually the gain, is
from 0 to . "

By ex nining that plot, the designer can make

~ choices of values of the controller’s parameters,
and can infer the performance of the controlled
closed-loop system.
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f the following system
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