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Autumn 2022 - Exercise 13

Due date: Friday 25 November at 23:59

Problem 1: Decoupling
Consider a 2◊2 process

y1 = g11u1 + g12u2 (1)
y2 = g21u1 + g22u2 (2)

controlled with two single loop controllers

uÕ
1 = c1(y1s ≠ y1) (3)

uÕ
2 = c2(y2s ≠ y2) (4)

Consider the three cases:

1. Decentralized control

u1 = uÕ
1 (5)

u2 = uÕ
2 (6)

2. Standard decoupling

u1 = uÕ
1 + D12uÕ

2 (7)
u2 = uÕ

2 + D21uÕ
1 (8)

3. Inverse decoupling

u1 = uÕ
1 + D12u2 (9)

u2 = uÕ
2 + D21u1 (10)

For each case, derive the transfer function from the controller outputs (uÕ
1, uÕ

2) to the
process outputs (y1, y2).

Assume that ideal decoupling is possible, that is:

D12 = ≠g12
g11

and D21 = ≠g21
g22

are realizable.
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1. y
=gU,'+ gzle, Ya=gaU.gazue

2. Y, =gn(U.-,ve') + giz (ua-gui)
y,

=(gn-9) u! +0.ne

Yc=gai)U!- Un') +gaz (va-gui)
ya:(9aa-99) U! +0.n,gi

=>y, =(gn-91)v., y2=(902-912") use

3. y, -g,(u! - guz) +gizUz

-g, U.

yz:Ga, Ui+gez(Ue'- u)
-

Gaz Ve

=>y, =G,U!,yz =Gzz Ue
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1. I*
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4,* =60-70 =20k2* =0 = -10

Using that the sum of each column and row: I for RGA:

Rox:(e), selecting the pairings closest to . quotqc sch


