


Transfer Functions

Some 
System

Input Output

Simple Example:  

1/m
F a

More Complex Example:   

H=a/F=1/m

How do you define the transfer function of 
this more complex system?



Transfer Function in Time Domain

d(t) h(t)d(t)

y(t)x(t)
h(t)

UGLY!



Laplace Transform



Laplace Transform
• In the time domain

• Laplace transform has the property that

• Laplace domain



Example

Let mass(m) = 1, friction(b) = 2.5, and what spring stiffness(k)=1.
What is the response of the system to a unit step?

    so



Example Continued



Lowpass Filter



Feedback
• If everything were perfectly predictable, and every 

system perfectly understood, feedback would not be 
necessary.

• However, in real systems where parameters change and 
there are nonlinearities as well as outside disturbances, 
feedback is necessary to ensure that intended behavior 
is carried out.

System

Feedback

Error Signal

+
outputSet point

Disturbance



Feedback

G

F

E = X- YF

+
YX

equivalent



Feedback, c=1

Sim parmtrs:
•t=.1

•C=1



Feedback, c=5

Sim parmtrs:
•t=.1

•C=5
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Time Delay

Sim parmtrs:
•t=.1

•C=1

•D=.1



Feedback with Time Delay (D=.02)

Sim parmtrs:
•t=.1

•C=1.2

•D=.02



Feedback with Time Delay (D=.1)

Sim parmtrs:
•t=.1

•C=1.2

•D=.1



Feedback with Time Delay(D=.55)

Sim parmtrs:
•t=.1

•C=1.2

•D=.55


