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Create Transfer Function

Transfer function iIs

G(S) _ num
den
Example G(s) = 10
4s+3

>> num=[10];den=[4 8];
>> ss=tf(num,den)



Create Transfer Function

Example Transfer function is
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Create Transfer Function

20s+5

10s* +4s5+8

>> num=[20 5];den=[10 4 8];

> ss=tf(num,den)
e (OS] RN

Example G(s) =
Transfer function Is
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>> num=[20 5] ;den=[10 4 8];
>> ss=tf (num,den)

T=Trrirrt

10 s*2 + 4 s + 8

Continuous-time transfer function.
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Plot Bode Diagram

Example No.| 10

G(s) =
(5) 45+ 8

>> num=[10];den=[4 8];
>> ss=tf(num,den)
>> bode(ss)



Plot Bode Diagram

Example

10
45+ 8

G(s) =
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Details

Command Window
>> num=[10] ;den=[4 8]
>> ss=tf (num,den)

Continuous-time transfer function.

>> bode (ss)
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Plot Bode Diagram

Bode Diagram
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Plot Bode Diagram

Example No.ll

100

G(s) =
(5) s° +20s+100

>> num=[100];den=[1 20 100];
>> ss=tf(num,den);
>> bode(ss)



Plot Bode Diagram

100
BBBBB . G(8) =7
et Digan s +20s+100
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Frequency-Response Analysis

First-order transfer function(Closed-loop TF)

K
G(s) =
() Ts+1

2

Example G(s)=4 1; K=2and T =4
S+

>> num=[2];den=[4 1];
>> ss=tf(num,den);
>> bode(ss)



Frequency-Response Analysis

First-order transfer function

G(s) = = . K=2andT =4
4s+1
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Continuous-time transfer function.
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Frequency-Response Analysis

First-order transfer function

Magnitude {dB)

System: ss
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Frequency-Response Analysis

First-order transfer function - Time domain

G(s) = 2 , K=2and T =4
4s+1
* > 2 >
4s+1
Step Transfer Fen Output

In-output

14



Frequency-Response Analysis

First-order transfer function - Time domain

Unit-Step response of First-Order TF
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Frequency-Response Analysis

Second-order transfer function(Closed-loop TF)

K w?
G(s) = 2 : 2
S°+ 20w, +
Example
100
G(S) =— ;K =100,{' =1and w, =10 rad/sec
s +20s+100

>> num=[100];den=[1 20 100],
>> ss=tf(num,den);
>> bode(ss)
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Frequency—Res[f)onse Analysis

Second-order transfer function

G(S) =— 100 ;K =100,{ =1and w, =10 rad/sec
s°+20s+100
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Frequency-Response Analysis

Second-order transfer function
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Frequency-Response Analysis

Second-order transfer function - Time domain

G(s) =— 100 ;K =100,{ =0.5and w, =10 rad/sec
s°+20s+100
. 100 >
s2+20s+100
Step Transfer Fcn Output

>

In-output

Out1
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Frequency-Response Analysis

Second-order transfer function - Time domain

Output response
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Stability Analysis by FRA

Unity feedback system

Open-loop transfer function via Bode Diagram
Gain Margin(GM)
Phase Margin(PM)
Percent overshoot and damping ratio
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Gain Margin(GM) and Phase Margin(PM)

Stable system

R(s)

10

C(s)

,@

4 +100s34250524+120s

Open-loop TF

>

>> num=[10];den=[1 100 250 120 O],
>> ss=tf(num,den);

>> pode(ss)

Scope
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Gain Margin(GM) and Phase Margin(PM)

Stable system

4\ MATLAB R2015a

o N - -

|j}l| EII:::' - [E s & E {7, New Wariable L& Analyze Code Iﬂl E {0} Preferences @ (*% Comr

Open Variable + > Run and Time Set Path = Requ

New New Open IE-J Compare  Import Save E} é]: Simulink  Layout ﬁ Help —

Script ~ ~ Data Workspace [ Clear Workspace ~ [ Clear Commands ~  Library ~ |l Paratel ~ ~  mEAdd
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOUR(

L e ¥ C: ¥ ProgramFiles » MATLAB » MATLAB Production Server » R2015a » bin »

Hame >> num=[10] ;den=[1 100 250 120 0];

[%] worker.bat
mw_mpiexec.bat >> ss=tf (num,den)

|| mexutils.pm
|| mexsetup.pm
mexext.bat
|| mex.pl =
mex.bat SS
MemS5hieldStarter.bat
mecc.bat
mbuild.bat 10
4\ matlab.exe
|| ledata_utf@xml | | memem e e e e e e e e e e e e e e e ————
|| ledatassd
L] ledataxml s*4 + 100 s*3 + 250 s*2 + 120 s
deploytool.bat

winbd

util . ) .

registry Continuous-time transfer function.

m3iregistry

HEEE

fx >> bode (ss)

Details ~

23



Gain Margin(GM) and Phase Margin(PM)

Stable system
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Gain Margin(GM) and Phase Margin(PM)

Stable system

Unit-Step Response
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Gain Margin(GM) and Phase Margin(PM)

800

C(s)

4 +100s3+250s2+120s

Open-loop TF

>

>> num=[800];den=[1 100 250 120 0];
>> ss=tf(num,den);

>> pode(ss)

Scope
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Gain Margin(GM) and Phase Margin(PM)
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Gain Margin(GM) and Phase Margin(PM)
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Gain Margin(GM) and Phase Margin(PM)

Unstable system

Unit-Step Response
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