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Classical PDF Controller Design

Speed control with classical PDF controller

T Ny y R e e LT TR
T )
|
: : | controlled plant :
| Kl ="~ " 77T
| |
, controller ¢ |
____________ 1
- K. K
closed-loop transfer function: 7(s) = @(S) _ (KiK/9)

@' (s)  s* 4 (B+K,K)/I|s+(KK,/J)
conventional controller design: coefficient comparison

damping ratio: ¢ bandwidth: BW =@, (1-2¢7 +\/2—4§2 +404)0°

2
Klzllt(un 2 KP=ZJ§wn-B

t t

For the nominal model, the controller design could be finished easily.
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Classical PDF Controller Des ign

* r-—-—————"—"—"—————- T Ty T
a)(t)4+>2_e_> % I vy s i : K, T_(t)> J31+B i w(t), moment of inertia:J =5.77x10™
" aE | viscous friction constant: B = 0.55x107°
| | L controlled plant |
| Ko |! torque constant: K, =0.21
: controller $ !

For £ =0.9 & BW.=100Hz, the PDF controller parameters are determined by
K, =J a)Z/K =194.74

140\ T 1
I'\\ I —Cla55|cal De5|gn Nomlnal J
= (2J w B)/ K O 41 P ! Classical Design, 0.1J
120----- | D e --Cla55|cal De5|gn 10J
|

The effect of model uncertainty:

Velocity Response (rad/sec)

J=0.1J, R
e b b IR IR IREEEEEEEEEE
J=1J, I | | | | |
e A S
J =10J, ! S
L e T R
’ | | | | |
g : | | | |
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Clas

Characteristic equation:
3s*+(B+K,K,)s+KK =0 == 1+KL(s)=0, L(s5)=

sical PDF Contro

@5'

(B+K K )s+KK, !

s? )
. . 1
Root locus plot according to variation of Kl
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