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12.4 Robust Pole Placement: Examples



(Ex. 2.8, 5.12, 7.3, 7.4, 8.6)
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State equation : Plant model (§8.3)

DuCxy +=  ,BuAx
dt
dx

+=

Fig. 2.16 Vehicle steering dynamics
state: ),( θyx =

input: δ=u output: y

[Ex. 12.8] Vehicle steering

Transfer function 5.0=γ



Fig. 8.9 Block diagram for a 
steering control system

[Ex. 12.8] Vehicle steering
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[Ex. 12.8] Vehicle steering

Faster close loop system
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Pole Placement
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The controller achieves a good control 
performance, doesn’t it?

[Ex. 12.8] Vehicle steering



Oops・・・ both performance and robust stability are poor !

[Ex. 12.8] Vehicle steering
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Slow Stable Process Zeros
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T has the poles of closed-loop 
system and its zeros are given by 
zeros of the process and controller
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Slow Stable Process Zeros[Ex. 12.8]



Pole/Zero

Process:
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[Ex. 8.8]
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process zero

controller zero
closed loop poles

Fig. 12.12

The magnitude of the peak depends on the ratio of the zeros 
and the poles of the transfer function. 

assign a closed loop pole close to the slow process zero 
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Slow Stable Process Zeros[Ex. 12.8]
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Slow Stable Process Zeros[Ex. 12.8]
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Fast Stable Process Poles 
Process PI controller Loop transfer function

Closed loop characteristic polynomial

desired closed loop poles :
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assume

poor robustness
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Fast Stable Process Poles [Ex. 12.9]
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