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Steps of Constructing Root Locus of a System

1- Write the characteristic equation of the system in the following standard form

(s +2)(s+2) 0o (5t Zm)
(+p)s+py).... (s + pn)

Where K might be a controller gain (or system gain) and is the parameter of interest.

-Z1, -22, ..., -Zm are the zeros of the open loop and —py, -py, , -pn are the poles of the open-
loop.

A=1+K

zehs > poles
2- Locate all poles and zeros in s-plane. A Koug
3- Locate root locus segments on real axis. —

gip e s pas & W2V
4-

Determine the asymptotes of the root locus: if the number of the open-loop poles (n) is
greater than the number of open-loop zeros (m), then

number of asymptotes = n-m

Intersection of asymptotes with real axis

| , — C
G_a:Zpoes D zeros

n—m
Angles of asymptotes
i 2k +1 ,
(04 =_180( ), k=n-m-1
! n—m "
. il r"\,u\ » 4 \
5-  Find the breakaway / in points if any A . o

\;IeRK e

6- Find the points of intersection with imaginary axis by applying Routh-Hurwitz criteria.

7. Determine the departure angle (arrival angle) of there s complex poles (complex zeros)
by applying the angle condition. . '

8- C);lc!:fl)az,; tlgle desired gain K that corresponds to a particular desired closed loop poles by
applying the magnitude condition.

zHes bra K

product of lengths between s and the open — loop poles
- product of lengths between s and the open — loop zeros

&
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