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•• if a clear idea of the process and the if a clear idea of the process and the 
various physical parts is availablevarious physical parts is available

•• during the design of a (control) during the design of a (control) 
systemsystem

•• based on physical laws and geometrical based on physical laws and geometrical 
properties (properties (dynamischedynamische systemensystemen))
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•• When only measurements are When only measurements are 
availableavailable
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•• Process structure and order is Process structure and order is 
(assumed to be) known(assumed to be) known
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inin outout

model of knownmodel of known
order andorder and
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•• Starts Starts withwith consideringconsidering the the 
componentscomponents in the in the processprocess

•• Model the Model the processprocess withwith a a suffientlysuffiently
levellevel of detailof detail

•• i.e i.e makemake a competent modela competent model
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ME q
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setpointsetpoint
generatorgenerator
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Open loop response, step, load angular velocity and load angle
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Open loop response, step, load angular velocity and load angle

1 3.16228 10 31.6228 100
time

St
ep

 in
pu

t

Lo
ad

 a
ng

ul
ar

 v
el

oc
ity

-4

-3

-2

-1

0

1

-10

-5

0

5

10

15

2020--simsim
demodemo



Control Engineering 2004/2005       -2- Modelling (25) © Job van Amerongen

Control Engineering
University of TwenteAfter ‘linearisation’ (current)After ‘linearisation’ (current)

Linear System : Pole Zero Plot
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Linear System : Pole Zero Plot

-1.4 -1.2 -1 -0.8 -0.6 -0.4 -0.2 0 0.2
Re

Im

-1

-0.5

0

0.5

1

0.10.20.30.40.50.60.7

0.8

0.9

--1.21.2

Linear System : Bode Plot

0.001 0.01 0.1 1 10 100 1000
Frequency (rad/sec)

M
ag

ni
tu

de
 (d

B
)

-300

-200

-100

0

100

0.001 0.01 0.1 1 10 100 1000
Frequency (rad/sec)

P
ha

se
 (d

eg
)

-500

-400

-300

-200

-100

0



Control Engineering 2004/2005       -2- Modelling (27) © Job van Amerongen

Control Engineering
University of TwenteAfter simplifcation (current)After simplifcation (current)

Linear System : Pole Zero Plot
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•• Starts Starts withwith measurementsmeasurements of of anan
existingexisting systemsystem

•• Fits a (Fits a (simplesimple) ) dynamicdynamic model model throughthrough
the responsethe response
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2020--simsim
demodemo
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ME q

Open loop response, step, load angular velocity and load angle
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Linear System : Pole Zero Plot
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Linear System : Pole Zero Plot
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Relation s-domain
↔
time domain

Relation s-domain
↔
time domain
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Use the linear systems editor of Use the linear systems editor of 2020--simsim to to 
simulate a firstsimulate a first--order system and investigate order system and investigate 
the influence of a varying gain and time the influence of a varying gain and time 
constant on the step responseconstant on the step response

Linear System : Pole Zero Plot
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Do the same for a firstDo the same for a first--order system with a zeroorder system with a zero
and investigate the influence of a varying zero and investigate the influence of a varying zero 
on the step responseon the step response

Linear System : Pole Zero Plot
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Investigate the influence of varying Investigate the influence of varying ωωnn en en zz forfor
a seconda second--order system on the step response.order system on the step response.

Investigate the effect of an extra pole or zeroInvestigate the effect of an extra pole or zero
Linear System : Step Response
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Linear System : Pole Zero Plot
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Check the relation between peak time and Check the relation between peak time and 

settling time and the location of the poles ofsettling time and the location of the poles of

a second order system.a second order system.

Generate the responses with Generate the responses with 2020--simsim
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