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Chapter 6 The Root Locus Method
Lecture 3

* Concept of Stability

* Root Locus Method

* Controller Design Using Root Locus Method
* Computer Simulation (Matlab/Simulink)



Table 7.2 Seven Steps for Sketching a Root Locus

Step

1. Prepare the root locus sketch.

(a) Write the characteristic equation so that the
parameter of interest, K, gppears as a multiplier,

(b) Factor P(s) in terms of n poles and M zeros

(c) Locate the open-loop poles and zeres of P(s)
in the s-plane with selected symbols
(d) Determine the number of separate loci, SL.

(e) The root loci are symmetrical with respect to the
horizontal real axis
1. Locate the segments of the real axis that are root loci
3. The lot proceed to the zeros at infinity along

asympiotes centered at 4 and with angles & ;.

4, Determine the points at which the locus crosses the
imaginary axis (if 1t does 50).

3. Determine the breakaway poinl on the real axis (if any).

6. Delermine 1he angle of locus departure froom complex
poles and the angle of locus arrival at complex zeros,
using the phase criterion.

7. Complete the rool locus sketch.

Related Equation or Rule
1+ KP(s) =0

l'IE: + )
1+ K— =0

11{5 + Pﬂ

® = poles, O = zeros

Locus beging at 2 pole and ends at a zero.

SL = nwhenn 2 M; n = number of finite poles,
M = numbser of finite zeros

Lowcus lies 10 the left of an odd number of poles and
FCI05

E{ PI'E[ L.'I

n_

2k + |
gy = JI:_*.H,lﬁlilr*.ﬂ: =0,1,2,...(n = M = 1).

Uise Routh-Hurwitz criterion (see Section 6.2).

o) Set K = p{s).

b) Determine roots of dps)/ds = 0 or nse
graphical method 1o find maximum of p(s).
S P(s) = 180" + k360° ats = —por —g;
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