PID Implementation 2021 QUBE




Demo time

100 Hz

Cmd = Kp * (Ref—Enc);

load

->Enc =123
<-Cmd =0.8

motor

Incremental encoder




LabVIEW implementation
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LabVIEW implementation, AD-DA simulation
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LabVIEW implementation, AD-DA simulation

Sample at least at twice the frequency you want to observe (> 10-40x in practice)
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LabVIEW implementation, 7??

Sample at least at twice the frequency you want to observe (> 10-40 in practice)

Guesstimate for a 1t order system

T defines the wy, we should sample at ~20 w, -> w, = 20w,

2T 1 2t 20
a)e_T ’ (l)():; => ?Z?
_27TT_ T

h is also often used to define the sampling period T



Step response in speed
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Z-N QUBE in position
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LabVIEW implementation, P controller
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LabVIEW implementation, P controller + feed forward
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LabVIEW implementation, Pl controller + ARW

Integrator: ui[k] = ui[k-1] + trapeze
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LabVIEW implementation, Pl controller + ARW

Integrator: ui[k] = ui[k-1] + trapeze

h[sec]@ ? i s @)
R Enc — &% ] 1=t oL ]| Mes
e Q=T
— H //float tmp;
LP freq (Hz)I@ B = D] ﬁ@]tmp
err=Ref-Mes;
- * .
Kp @ up= Kp * err;
T G -
W T el
0 ui = ui_1 + Kp/Ti*(err + err_1)*h/2;
oLz >> err(k-1) >> err_1 err =
0= >>ui >> ui_1 | tmp= up + ui+ FF; ui -
L upfj——*DEL]|Up
Ref|DEL ¥ RE} if (tmp>Max) ARW
e 1 CMD=Max; *OEL]|CMD
K ref=G %mp else if (tmp<Min) ui[k] = ui[k-1]

CMD=Min;
E else CMD=tmp;

i = i

[cmMD

if ((ARW!=0) && (tmp!=CMD)) { /
if(ab§(ui)'>1abs(ui_1 ) { Deg/s -> V
ui = ui_1;
7000.00 Max }
-7000.00 Min] |}




LabVIEW implementation, Pl controller + ARW
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LabVIEW implementation, Pl controller vs Feedforward

Amplitude

Amplitude
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The controller (up+ui) does not
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transition phase is over

Feed forward deactivated

The controller (up+ui)
contributes to the command,

mainly ui



LabVIEW implementation, bad 7 with Pl controller
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