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Basic Closed-Loop Block Diagram Fero LI Lian © 2076

® Basic Feedback System:
W

Controller + Plant

o3 2O
- D(s) + G(s)

Sensor

H(s)

® Closed-Loop Transfer Function:

V() _ D) G(s)
R(s) 1 4+ Dq(s) G(s) H(s)

T(s) =

® The Characteristic Equation:

b
1 + Du(s) G(s) H(s) = 0 o1+ kP g
a(s)
® The roots are the poles of the transfer function = a(s) + K b(s) = O
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Root-Locus Method of Evans Feng.LiLian © 2020

® Root Locus:

=0 = a(s)+Kbls) =0

® K: From O to infinity
® The plot of all possible roots

a(s) = sn—l—a,lsn_l—l—a,gsn_z—l—---—I—an_ls—l—an
= (s—p1) (s—p2) - (5s—pp—1) (s —pn) = _1:[1(8—29@)

b(s) = s +b18"  T4bys™ 24 -+b,, 15+bm

= (s—2z1) (s—22) -+ (s—2zm-1) (5 — 2m)

m

I] (s — %)
i=1
® [or simplicity, assume that n >=m,

® Thatis, it is a rational transfer function

= a(s)+K b(s) = (s—r1) (s—r2) -+ (s—rp—1) (s—7n)



Root-Locus Method of Evans Forotl Liam® 2020

® The Root-Locus Form or Evan Form of a Characteristic Equation:

1 4+ Dq(s)G(s) H(s) = O

= 14+ KL(s) =0
= 1-|-K2((3 =0
= a(s)+ Kb(s) = 0

= L(s)

1
K

® The Root-Locus Method:
a method for inferring dynamic properties of the closed-loop systems
as K changes
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= Example 5.1: Root Locus of a Motor Position Control
Om(s)

Va(s)

= L(s)
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= Example 5.2: Root Locus w.r.t. a Plant Open-Loop Pole
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