
Root Locus

• Root locus definition

• Root locus sketching rules

• Examples



• Root locus is no longer used much as a 
computational tool

• But, the perspective of how poles move as 
influenced by loop singularities is still 
extremely useful as a guide for design



Configuration for studying root locus
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Use sisotool.m to get root locus and loop shape plots; see Matlab routine pidloop.m
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Fine settling dominated by doublet near -50

This doublet gives overshoot

‘Dominant’ pole pair

Closed-loop poles and zeros



0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 0.045 0.05
0

0.2

0.4

0.6

0.8

1

1.2

1.4

Step Response

Time (sec)

A
m

p
lit

u
d
e



0.025 0.03 0.035 0.04 0.045 0.05

0.97

0.98

0.99

1

1.01

1.02

Step Response

Time (sec)

A
m

p
lit

u
d

e

20 msec time constant in fine settling due to pole at about -50, which was 
attracted in root locus sense to the zero in that vicinity















For Ti = Td = 4 msec:
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Bode Diagram
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Closed-loop poles and zeros
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