
1 Small tutorial to designpid.mThis pdf-do
ument gives two small examples on how to use the PID optimization softwaretool 
alled designpid. The fun
tion has been tested thoroughly in Matlab 7 (R2007a), butmay give small errors in other versions. If you have any 
omments, questions or bug reportsregarding the software, I'll be happy to hear from you. You 
an rea
h me via the e-mailaddress olof.garpinger(at)
ontrol.lth.se, where you have to repla
e (at) with �.1.1 Example 1First assume that we want to �nd an optimal PID 
ontroller for the �rst order system withtime delay
P (s) =

1

s + 1
e−s,whi
h is a standard model that 
an easily be derived by for instan
e a step response test.Let us keep all settings to default values (Ms = Mp = 1.4, Tf = 0.001 et
.). Now, start outby de�ning the pro
ess in Matlab:>> s = tf('s')>> P = 1/(s+1);>> P.iodelay = 1Transfer fun
tion:1exp(-1*s) * -----s + 1Then run the Matlab fun
tion without use of the menu (default run):>> design = designpid(P,0);Nelder Mead iteration number: 10Nelder Mead iteration number: 20Nelder Mead iteration number: 30Final number of Nelder Mead iterations: 33PID Parameters:K-value: 0.6551Ti-value: 0.9616Td-value: 0.3979IAE-value: 1.7312Total time for the algorithm to finish: 16.38 se
ondsand we have our optimal PID 
ontroller.1.2 Example 2Let us now 
hange the settings a bit, but still use the same pro
ess, so that we instead spe
ify:

Ms = 2.0

Mp = 2.0

Tf = 0.1and use a PI 
ontroller instead of a PID. Then we 
an go through the menu:1



>> design = designpid(P,1);---------------------------------------1. Change the optimization settings2. Change the M-
ir
le settings3. Set the frequen
y span4. Change the low pass filter5. Graphi
 settings6. Choose to design a PI or PID7. Do not 
hange anything elseChoose what settings to 
hange: 2---------------------------------------M-
ir
le settings (default Ms=Mp=1.4, press return):Set maximum gain of the sensitivity fun
tion, Ms>1: 2Set maximum gain of the 
omplementary sensitivity fun
tion, Mp>1: 2---------------------------------------1. Change the optimization settings2. Change the M-
ir
le settings3. Set the frequen
y span4. Change the low pass filter5. Graphi
 settings6. Choose to design a PI or PID7. Do not 
hange anything elseChoose what settings to 
hange: 4---------------------------------------Low pass filter (1/(0.5*(s*Tf)^2+s*Tf+1)) settings (default Tf=0.001),(1/(Tf*s+1) if PI 
ontroller):Set lowpass filter time 
onstant Tf: 0.1---------------------------------------1. Change the optimization settings2. Change the M-
ir
le settings3. Set the frequen
y span4. Change the low pass filter5. Graphi
 settings6. Choose to design a PI or PID7. Do not 
hange anything elseChoose what settings to 
hange: 6---------------------------------------Choose to design a PI or PID 
ontroller (default N):Do you wish to design a PI 
ontroller (Y/N)?: Y---------------------------------------1. Change the optimization settings2. Change the M-
ir
le settings3. Set the frequen
y span4. Change the low pass filter5. Graphi
 settings6. Choose to design a PI or PID7. Do not 
hange anything elseChoose what settings to 
hange: 7Nelder Mead iteration number: 10Final number of Nelder Mead iterations: 10
2



PID Parameters:K-value: 0.7742Ti-value: 1.3254Td-value: 0.0000IAE-value: 1.7517Total time for the algorithm to finish: 6.86 se
ondsThe PID parameters 
an be found in the design stru
t under design.PID.Kfinal, design.PID.Tifinaland design.PID.Tdfinal.>> design.PIDans = Tf: 0.1000Lpfilter: [1x1 tf℄Tiamigo: 1.0464IAEmin: 1.7517Kfinal: 0.7742Tifinal: 1.3254Tdfinal: 0Grfinal: [1x1 tf℄Good lu
k and hope you �nd the software tool useful!Sin
erely,Olof GarpingerLund, Sweden30/6-2008
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