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1 Introduction

While it is easy to write Modelica functions, itdgemetimes convenient to call a subroutine written
in C or FORTAN. This example shows how to use aereal function written in C.

2 Chirp Function

A chirp signal is a sinusoid with a frequency ttlaanges continuously over a certain band
Q:w, < w< w,over a certain time peridi<t< M :

u(t) = Acos@ut + (w, — w)t? 1(2M))

The “instantaneous frequenay in this signal is obtained by differentiating tag@ument with
respect to time:

t
w zwl"'ﬁ(wz _wl)

And we see that it increases fra tow, . When applying the signal to a system it givesadg

control over the exited frequency band, it is thenes often used for system identification. In this
example we will define the chirp function in c ahén use it as an external function in Modelica.

3 Modeling

We begin by creating a Modelica function calledr@hhat will make an external call to a ¢ function
with the same name (for details on how to creatdetsy please check multi domain example).

function Chirp

i nput Modelica. Slunits. Angul arVelocity w start;

i nput Modelica. Slunits. Angul ar Vel ocity w_end;

i nput Real A

i nput Real M

i nput Real t;

out put Real u "output signal"”;

external "C' annotation(lnclude="#include \"Chirp.c\"");
end Chirp;

The function has five input signals, one output] arcall to the external function Chirp.c. The
declaration assumes that the function Chirp.c itaded with this five inputs and returns a double.
If, for some reason, you wish to switch the ordethe variables in calling the function this is
possible by changing the declaration to, e.g.:
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external "C' Chirp(t,A Mw.start,w end) annotation(lnclude="#incl ude
\"Chirp.c\"");

However in this case we define a function that tisesame variables and in the same order:
doubl e Chirp(double wl, double w2, double A double M double tine)

doubl e res;
res=A*cos(wl*ti me+(w2-wl) *ti me*time/ (2*M);
return res;

}
The function can be written in any editor, e.g.epatd, and stored with the name Chirp.c. In thig cas

the ¢ function should be stored in the same libearthe Modelica function. However it can be
placed in other places to, but the annotation shthédn be changed accordingly. For instance if you
would like to place the function directly in theotaf c:

external "C' annotation(lnclude="#include \"c:\\Chirp.c\"");

As soon as the c function is saved the Modelicatfan is ready to use. To do this we define a
Modelica class and call the Chirp function in it.
cl ass ChirpSignal
Model i ca. Bl ocks. I nterfaces. Real Qut put u;
par amet er Mbodel i ca. Slunits. Angul arVel ocity w_start=0;
par anet er Model i ca. Slunits. Angul ar Vel ocity w_end=10;
par aneter Real A=1;
par anet er Real M:=10;
equati on
u=Chirp(w_start, wend, AA M tinme);
end ChirpSignal;

Note that we have set default parameters suchtteatignal should increase from 0 to 10 rad/s in 10
seconds, as shown by this simulation result:
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The attentive reader has noted that the varialblasudeclared as the predefined Modelica connector
Modelica.Blocks.Interfaces.RealOutput, which iscusemost block models in the Blocks library.
As a consequence ChirpSignal can be used in otbdelsias an input source. For instance we can

use it to test the resonant frequency of the falgvelectrical circuit (see the Simple Circuit
example to learn how to make this model):

inductor]

=1

e ]

chirp Signali

000 0
[oysedea

| afieyom [eubi=s

resistor]

Note that the default parameters of the electdoatponents have been changed according to the
figure. We have also changed the parameters aftting to sweep from 0 to 1000 rad/s. Before we
perform the simulation we need to change the nurmbeutput steps, as the high frequency requires
this to get a correct plot. We choose 5000 outaptss
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After this we simulate and study the current:
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As seen we get a top around 5 seconds, which pames to:
w=w +ﬁ(a)2 W)= O+1—E;(1OOO—O) =500rad/s

This can also be verified by calculating the resurirequency for the circuit analytically:

_ 1 _ 1
vLC 4 002*0.0002

Of course for more complicated systems it mighdlifigcult to calculate the resonant frequency
analytically, and in these cases a chirp signalbeavery useful. The chirp signal can easily be

implemented as one single Modelica block withoingisiny external function. This is left to the
interested reader as an exercise.

w, =500ad/s



