4.5 PID CONTROL
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Objective: Determine how the C.L. roots are related to the control gains K, K; and K; (use SIMULINK to check some with G(s) = 1/(s+10), and different D(s))
Contral | Time Domain Frequency domain Characteristic equation (denom. of Femarks
Type Representation representation of controller | clesed leop TE=0), 1+ Dis)G{s) =10
*1 degree of freedom. aod so canmed
. - o 3 . locate the roots at any locaton.
P u(f) = I‘—FE?':F} Diz)=K P STrdS+d, f{—g‘., =0 *Can reduce emor magnimde but non-
zero steady-stale eTror exisis.
*Can ipcrease the speed of response ut
has pauch larger ransient overshoot.
I ) — K. 3 2 - _ *Can redace or eliminate constant
)= I-_J- i E‘!I:E':Iﬂr!' D{_g} = STHAS S+ A P 0 steady-state emors af the cost of worsa
e : 5 tracsisnt response
i - ¢ * E s+ K 3 1, g - - *1 degraes of freedom and the designer
, - - ST+as+(a, + AE )5+ AE, =0
ul(r) =| & FEH\I:] + & ' |- El:f}ci"f ] D{g} sin nlliin § 1 v -’“:I J can choose &, and K independently to
o 4 ; g provids better transient response
* Approximated by lag conmoller
D () = F o (e = F° 2, L AT "N _ *Pure derivarive feadback 1= not
i'«ftf:l f-ﬂi-gffj D#\.‘:T:I .FLH,.':T 5 (”'_ f{f‘“d )s iy = 0 pracrical to implement.
PD Y= (T - A Disi=(F +F = 2, 4 AT o - *Can increase the damping and generally
u(r) 'x-ILpEU:' +kd€kr}:‘ (5)=(£, By 57+ (ay+ 4K )5+ (g, + -ﬂh-::' =0 improve the stability of a system
* Approgimated by lead contrellsr
PID ¢ i 5 / - W3 - 1 T *3 degrees of freedom and can provide
ut)=| Ko+, [ edt+ K80 || D) =| k& +2Leps| T (@ +AK;)5™ +(ay + 4K,)5 | anacceptable degree of emor reduction
WS o / ) ¥ 5 4 iF =0 simultanegusly with accepiable stabiliny
A Ak = and damping

Other controller types: state feedback. adaptive, robust, stochastic, neural, fuzzy,. ..
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