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Control - Bode Design Method
Lead / Lag

Instructor: Jacob Rosen
Advanced Robotic - MAE 263 - Department of Mechanical & Aerospace Engineering - UCLA
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Design Philosophy

Problem: By using a simple gain K we might not meet the design specifications
Potential Solution: Add “zeros” and “Poles”
Problem with the Solutibn: Were to put the “zeros” and “Poles” — Endless search
Class of Controllers

- PID

— Lead/ Leg
Challenge:

— Develop a class of controllers
— Design Tools — Systematic approach
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PID — Summary
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Lead / Lag — PD Controller

. PD — Controller — Proportional + Derivative
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Lead | Lag — PD Controller
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\[ Lead\l Lag — PD Controller
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Lead / Lag — Pl Controller

Pl — Controller — Proportional + Integrator
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Lead / Lag — Summary

 Lead Compensator
— The Zero is closer to the origin than the Pole
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 Lag Compensator
— The Pole is closer to the origin than the Zero
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+ Solut o
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Lag — Nature of the Compensator
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Lead — Systematic Approach for Choosing Compensation

. Bosed on ﬂp V‘é?, ) choose o
Ol (oca’fr"mﬂvs ‘lzaf o 2 71)0/{5

USfl’lf) ohl); ﬂa,t‘w Ck) l‘f fS
l'lm,])osslfgle ’50 MC)e'f ZL/LG Ve?,

Measwe e PM}@ af ﬁze reg.

130‘3'\'{: A
o
'_gbf“qsz"'."; = - 1%0
'Fov*exaup[e ~135 -0 ﬂ_'?,: 5 - 486
‘ﬁ/.! ¢ =+ 75

% - Add %:?S" b 1l 575’%&; to ﬂe?f
the RL 4o pouss Thrvlh 4



Lead / Lag
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Lead / Lag
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Lead / Lag
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Lead / Lag
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Lead / Lag
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" Lead / Lag
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Lead / Lag
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Lead/ Lag golvtion — Nolch  Fller
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LEAD /LAG; E X AMOLE
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LEAD [ LAG  EXAMPLE

DEI= J+ kg - f4 K(532)
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